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SCIENCE TEACHERS IN SCHOOLS 


HE diffioultzes which many schools in Creat 
Britam are experiencing in obtammg adequate 
staff for the science side are now becoming widely 
known. ‘Reference has bean made to this topic in 
these columns on many occasions during the past 


' twelve months, and some general considerations on 


the implications of the shortage formed the subject 
of an article in Nature of December 19. The latest 
discussion on the subject was one arranged by the 
Federation of British Industries (see p. 196). 

Just over a year ago, the actual staffing position 
in the schools was discussed (Nature, December 27, 
1952), particularly as it affected the public and 
grammar schools. At that time there were about 
two hundred science posts unfilled ; the close balance 
between supply and demand led to frequent staff 
changes and so there was little continuity of science 
teaching; the quality of both the academic and 
teaching ability of science teachers appeared to be 
lower than it was before the Second World War, and 
ance 1950 the position was getting worse rather than 
better. This shortage in number and qualty was 
ascribed to two main causes: there were not enough 
scientists to meet the post-war demands of industry, 
the Soientifle Civil Service, the universities and the 
teaching profession; the pay of science teachers and 
their conditions of service compared unfavourably 
both with what they enjoyed before the War and 
with what they could now get in the other occupations 
open to them. 

Smee then, the Boienoe Masters! Association and 
the Association of Women Boienoce Teachers, and very 
recently the National Advisory Council for the Supply 
and Training of Teechers*, have issued reporte on 
the problem. The National Advisory Council bases 
its conclusions on stetistiba obtained by the 
of Education and gives the administrative point of 
view ; the teachers’ associations describe the situation 
in the schools and reflect the front-line point of 
view ; go the two reports are complementary. 

Ihe Oounocil'a report embraces not only publie and 
grammar schools, but also teahnical and secondary 
modern sohools and establishments of further 
education. It estimates that, between 1950 and 1955, 
570 new science teachers will be available each year 
to meet an annual demand of 580 teachers. The 
post-war increase in birth-rate will morease the 
number of children in the grammar, technical and 
secondary modern schools from 2,000,000 in 1950 to 
2,100,000 in 1960, and so the annual demand for 
scianoe teachers during 1955-60 will rise to 1,020, if 
1950 staffing standards are to be maintained. The 
Council notes that there is at present a shortage of 
scence teachers, and that the quality of degree of 
the present science teachers is below its pre-war 
standard. It adds that the shortage will be very 
serious between 1955 and 1980 unless the supply of 
Boienoe teachers can be about doubled, by 1955. The 


* 
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&nnual demand wil fall to 880 in 1080, because the 
number of children in the schools will quiakly decrease 
to ita present number of 2,000,000 agam.  Henoe, if 
the science teaching staff be doubled, in 1900 a 
number of teachers will become available for new 
vacancies. The Council conoludeg, therefore, that the 
serious problem is a short-term one and will be ended 
by about 1960, if the 1955-60 needs are met. It 
traces the present shortage of science teachers to 
three causes: the universities are not producing 
enough science graduates to satisfy the demands of 
industry, research in the universities, the Soientiflo 
Civil Bervioe, and teaching; the pay of science 
teachers is inadequate ; and the equipment of sahool 
laboratories and the supply of laboratory assistants 
are inadequate. The Council concludes by stressing 
that the shortage of school science teachers is not 
only a matter of serious oonoern to the schools but 
also to the whole nation. If it 1s not remedied, it 
will in due course decrease the number and quality 
of science students entering tho universities, which, 
in turn, means that the output from the universities 
will fall at a time when it is easential that it should 
rise, to maiptain and improve the standard of life in 
Britain. If the achools are starved of science teachers, 
this better supply of sojentiste will not be forth- 
coming, and the standard of life will go down at & 
steadily Increasing rate. 

The Science Masters’ Association survey supports 
the facta in the National Advisory Council's report, 
and underlmes the urgency of the position and the 
need for prompt action to remedy it. The Survey 
states that 115 science posts are vacant; as replies 
came from just over half the schools, there are 
probably two hundred vacant posts altogether. In 
eighty-four schools the teaching of one of the Boienoe 
subjecta, physics, chemistry or biology, has been dis- 
continued; in 1950 a report by the Incorporated 
Association of Headmasters noted that forty-sight 
schools had discontinued a subject. Both the academic 
and teaching ability of new science teachers is reported 
to be lower than it was before the War. Ten per oent 
of the scienoe teachers are either non-graduates or 
arta graduates. Because the balance between supply 
and demand is so even, there is & constant movement 
of science staff, thus destroying the oontinuity of 
teaching in any one school. There would be many 
more vacant poete but for the existenoe of makeshift 
arrangements such as teachers continuing after the 
age of sixty-five, part-time teachers over sixty-five, 
part-time married women, two schools sharing the 
same teacher for a sixth-form science subject, and 
headmasters doing almost as much teaching 4s an 
assistant master. Finally, in the past ten years, 975 
science teachers have left the schools either for 
industry or administration. The position in girls’ 
schools is even worse than in boys’ schools. Last 
autumn s survey by the Association of Headmistresses 
confirmed these facts. 

The consequences of the shortage of school science 
teachers are now begmning to be felt. There are re- 
porte that places in university engineering schools and 
jn hospital medical schools were unfilled st the start 
of the present academic year; science examiners 
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marking Advanced Level pspers for the General 
Certificate of Education state that many candidates 
know the subject by heart without understanding 
it; and the quality of assistant experimental officers . 
in the Serentifle Civil Service, who are of the same 
standard, recruited by the Ministry of Supply is 

"The National Advisory Council makes four main 
recommendations for remedying the shortage, of 
Boienoe teachers. As the problem arises because there 
are not enough scientists to go round, the Council 
asks for & conference at the highest government 
level to discuss ways of securing & more equitable 
distribution of the available scientists among the 
various occupations needing them. The Council then 
states that pay is & major factor in the situation, 
but feels it cannot properly pursue this further as 
the pay of teachers ia settled by another statutory 
body, the Burnham Committee. It also suggests that 
the output of science specialista leaving the schools 
for the universities could be increased with the 
present strength of science staff, as there are still a 
number of science sixth forms which oould be doubled 
in size without overburdening the teachers. Finally, 
it suggests that the ‘glamour’ of research should be 
counteracted by putting the case for teaching as a 
satisfying career to undergraduates in the pure 
science departments of the universities. 

The National Advisory Council is to be con- 
gratulated on ita objective and restrained presenta- 
tion of the situation, the sariousness of which for 
the whole nation it has correctly appraised. Its first 
remedy should be implemented without delay; it 
has ggid all it properly can about pay, but it is 
significant that the new salary scales which the 
Burnham Committee has recommended to the 
Minister of Education for adoption from April 1, 
1954, have been rejected by the associations repre- 
senting the headmasters and assistant masters 
grammar schools. But is the Council right in think: 
that the supply of science undergraduates can 
increased with the present scienoe teacher 
The Scienoe Masters’ Association report shows 
there are about twice as many boys in science si 
forms as there were before the War, while it is lik 
that the number of science teachers has only increa 
by ten per cent in the same time. There are 
many small science.sixth forms in spite of the 
that the schools have made known to their p 












and personality that they cannot attract any mo 
pupils to their aide of the school, and partly to 
fact that, where the teacher is competent, he 
already attracted all the pupils capable of doi 
sixth-form science ? Finally, the Council has surel 
made a faulty diagnosis of the situation in judgmg 
it to be a short-term problem. On ite own admission, 
it will only be & short-term problem provided 

needs of 1955-60 are met, which means doubling 

present supply of science teachers between 1955 

1960. But the Council has no practical proposals fort 
doubling the supply of science teachers by 1955 and 
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gives no evidence for believing that this oan or will 
be done. ‘fit is nob done, the shortage in 1960 will 
be worse than it is now, because the number and 
quality of science graduates will have started 
seriously to decline ; and the position will deteriorate 
at an increasing rate in schools, universities and 

It is difficult to resist the conclusion that the 
National Advisory Council is running away from the 
problem, the seriousness of which both for the 
schools and the nation it has so clearly stated. Why 
cannot the Council aeoept and act on the logical 
consequences of that statement ? The shortage oon- 
cerns the whole nation, because it threatens the 
supply of scientists and technologists essential to ita 
well-bemg. The grammar schools in Britain are the 
main source of scientists and technologists. Surely, 
then, the development of secondary modern schools 
must take second place until the grammar schools 
have been made safe, so that they can satisfy the 
various demands for science graduates and ultimately 
the demand for them from the secondary modern 
echools themselves. At the moment, Great Britain 
is carrying an unprecedented load for defenoe in 
peace-timb. While the resources available for educa- 
tion are severely limited, it is easential that the 
grammar. sohools, which are entrusted with the 
development of the talent of the ablest children in the 
country, should not be starved. They have already 
shown that they oan oarry out this-task with some 
measure of succeas, and their productae are in great 
demand for tasks of vital national importanoe. 
Their needs must be given priority in the educational 
system of Great Britain. 

Onoe this decision has been taken, the way will 
then be olear for grapplmg with the problem of the 
present shortage in -numbers and decline in quality 
of science teachers in the grammar schools. The 
solution of this problem will involve another difficult 
decision about the salary scales of all teachers in 


grammar schools. If these two issues are shirked,: 


the Butler Act, which began by promising secondary 
education for all, may well m fact end by destroying 
the secondary education for the abler children which 
did exist before the War in the grammar schools of 
Britain. The first of these two issues lies within the 
province of the National Advisory Council, and it 
should give the Minister of Education unequivocal 
advice on the matter. 





SIR HANS SLOANE AND’ THE 
BRITISH MUSEUM 


Sir Hans Sloane and the British Museum 
By G. R. de Beer. (Published for the Trustees of 
the British Museum.) Pp. 1924-11 plates. (London : 
Oxford University Press, 1953.) 18s. net. 


T was unfortunate that the week of the Coronation 
of Her Majesty coincided with, and took attention 
from, the centenary of another event of national 
importance, namely, the foundation of the British 
Museum. That term rightly includes not only the. 
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vast collection at Bloomsbury but also the no leas 
important Natural Hi collection at South 
Kensington. The British Museum was founded by 
Act of Parliament passed on June 7, 1753, as the 
direst result of the design of Sir Hans Sloane, who 
died a few months earlier m his tenth decade. He 
left his immense collections to the nation, desiring 
that they be used for public enjoyment and instruc- 
tion and kept together "to the manifestation of the 
glory of God, the oonfutetion of atheism and its 
consequences, the use and improvement of physic, 
and other arts and sciences, and the benefit of 
mankind". Parliament decided to combine with it 
two other considerable collections then available mto 
one great national institution. 
Of these collections, that of Sloane was by far the 
and most diverse. This fact and the action 
of the trustees named in hia will, who brought the 
matter to.the attention of Parliament, this 
great physician the real founder of our national 
museum. Its two branches are rightly controlled 
by the same standing committee, thus emphasizing 
that any separation between the humanities and 
those other arts that we are socustomed to cell the 
‘sciences’ is but aocidental, artificial and temporary, 
and thet in.many regions they do, in fact, overlap. 
This is wholly in accord with the feelings and out- 
look of the founder. The actual physical separation 
of the two types of objecta was not affected for 
another century. It was in 1856 that the test 
of British comparative anatomista, Ri Owen 
(1804-92), was called-as first director to South Ken- 
sington. It may well be that there is, for all institu- 
tions, an timum size beyond whioh growth is 
harmful er than helpful. Nevertheless, the 
-separation of the ‘sciences’ from the ‘arts’ is a mis- 
fortune which Sloane himself foresaw and one which 
the present cordial relations of the two great branches 
of our national museum are now doing much to 


Hans Sloane was born at Killyleagh, County 
Down, Ireland, in 1660. The name Hane—a shortened 
form of Johannes or Jobn—implie no German 
relationship but was, it would appear, a Scottish— 
Irish form used at that time. He oame of a fairly 
well-to-do family and seems never to have been m 
want. At nineteen years of age he came to study in 
London, and there he met and made friends with the 
illustrious naturelist, John Ray (1627-1705), and the 
equally illustrious chemist, Robert Boyle (1627-91). 
Both man influenoed him deeply. After four years 
he left for further study in France, where he attended 
medical, botanical, chemical and anatomical lectures 
in Paris and Montpellier, but took his degree, for no 
very evident reason, at the obscure and now extinct 
University of Orange in Provence. He returned to 
London in 1684 and called on Thomas Sydenham 
(1624-89), the “English Hi tea", with a letter 
from Boyle j kan an skilled in echolar- 
ship, botany and anatomy. Sydenham read the 
letter, looked at the young man and said: ‘That is 
all mighty fine, but it won’t do—Anatomy, Botany 
— Nonsense! Sir, I know an old woman in Covent 
Garden who understands botany better, and as for 
anatomy, my butcher can dissect a jomt full 
as well; no, yo man, all this is Stuff : you must 
go to the ide; there alone you can learn 
disease" 


Nevertheless, the two became fast friends. Sloano 
went to the bedside and became, beyond doubt, one 
of the most effective practitioners of his day, for, 
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despite the unscientific state of medicine, he waa a 
very careful observer and had just that calm and 
cautious Id tem that inspiree 
hope and dence in the petient. He disliked 
complex prescriptions, preferred to try one remedy 
at a and was deeply aware of the influence of 
the mind on disease. In all circumstances and 
in any age he would have been a first-class 
physician. | 

All this is admirably told in this attractive little 
book by Dr. G. R. de Beer, the t director of the 
British Museum (Natural History). In 1887 Sloane 


. sailed for the Weet Indies in the suite of the Duke 


of Albemarle, Governor of Jamaica. He spent some 
sixteen months in that island, and his report on ite 
natural history is a classic. He returned to practise 
in London, oocupying his spare time in accumulating, 
and cataloguing his collections which, m 

course of time, became extensive. In 1695 he married 
and settled at 3 Bloomsbury Place, where he practised 
for many years. In 1712 he became physician to 
Anne and in 1706 physioian-general to the 
Army. In 1716 he was made a baronet, the 
first medical man tọ receive that title. In 1719 he 
becams president of the Royal College of Physiciana, 
and in 1727, on the death of Newton, succeeded him 
as president of the Royal Society. Among his medical 
activities ia his physiciancy of Ohrist’a Hospital for 
thirty-six years, his assistance to Captam Coram 
(1668-1751) in instituting the Foundlmg Hospital in 
> 1789, and his attempt to establish a free dispensary. 

He until he was eighty-two, when. he 
retired to Chelsea, where he died and was buried 
eleven years later. 

The number and variety of the collections accumu- 
lated by Sloane is truly astonishing. There were 
about 50,000 printed books that formed the basis of 
the British Museum Library, about 3,800 volumes of 
manuscripts, about 89,000 medals and coins, 834 
volumes of dried planta which formed the basis 
of the British Museum Herbarium, 12,500 other 
specimens of plaritse, 5,500 insecte, 1,900 quad- 
rupeda, 1,500 fishes, 1,200 birds, and thousands 
of other specimens under other headings. Some idea 
of the variety of the collection can be gathered from 

a special issue of the British Museum-Quorterly that 

lest June as & special bicentanary number. 


d 
In the articles by keepers of various departmenta, 


under the general charge of the director and principal 
librarian, Sir Thomas Kendrick, details may be 


learned of the nature of the 
We cannot end without an anecdote of Sloane 
which may not be known to all readers of Nature. 
In 1740 the composer Handel was taking tee with 
Sloane, who showed bim his library. Handel placed 
his buttered muffin on the volume in his hand. The 
outraged silence of Sir Hans failed to him with 
& sense of guilt. ‘To be sure," admitted 
later, "it was & careleas trick, but it did no monstrous 
misehief ; yet it put the poor old bookworm farribly 
out of sorts. I offered my Model a 
would nor hevedeno bd it been & biscuit, 
it would not have mattered.” And Handel went on 
to suggest that Sloane’s displeasure waa due to his 
parsimoniousness. “But muffin and butter. And I 
said to myself, ‘Ach; mein Gott, that is the rub! It 
is the butter " ; which, of course, it-was, but not 
for the reason which Handel alleged. In those days 
butter was not rationed—exoept in libraries. 
CHARLES BINGHR 


treasures in ther 
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CHEMISTRY OF STYRENE - 


Styrene 

Ita Polymers, lymers and Derivatives. Edited 
by Ray H. Boundy, Raymond F. Boyer and Sylvia 
M. Stoeaser. (American Chemical Society Monograph 
Series No. 118.) . Xxi--1804. (New York: 
Remhold Publishing tion; London: Chap- 
man and Hall, Ltd., 1052.) 160s. net. 


Te Impressive volume is the complete guide to 
the chemistry of styrene, ita polymers, copolymers 
(exoludmg synthetic rubber) and their derivatives. 
The extensive study of styrene and ita polymers has 
had & profound effect in high-polymer chamistry as 
& whole, and therefore the book is of very much 
wider interest than its title would imply. Since it 
deals with every aspect of the subject from the 


- academic to highly specialized technology, it has to be 


a composite work from s number of pens. Its editors, 
R. H. Boundy, R. F. Boyer and 8. M. Stoessear, who 
have themselves contributed extensively to the sub- 
ject, have welded the separate articles into a coherent 
whole so effectively as to avoid undue overlap. With 
one or two exceptions the authors are members of 
the Dow Chemical Co., which pioneered much of 
the earlier work on styrene. The book, therefore, is 
authoritative, both on the academic and techno- 
logical aspecte. Besides being encyol io in its 
contents, eaah contribution is & aritical ion of 
the topio under review. Furthermore, the wider 
nrnplieationg of the discussion to other branches of 

m chemistry are not ag nir even though 
the main theme—styrene—is kept in mind. The 
compilation of a text of this magnitude, even with 
the best oo-operation, occupies a considerable amount 
of time ; but in spite of this difficulty each ter is 
ie clara In a series of & to 

ters, more recent work up to 1951 

ig o ems of tho chap and appropriate references quoted. 

It is i le in thia brief review to do full 
justioó to the wealth of material’: it ia only practico- 
able to say something of the general arrangement 
and special features of the volume. The arrangement 
is strictly logical: the preparation and properties of 
styrene ; polymerization methods; d the nature 
of the properties of the polymer, copolymers and 
derivatives of styrene. A Ebuch Snan of seens 
goes into butadiene-styreno copolymers, synthetic 
rubber receives only & very limited treatment. Had 
this topic been discusséd ab all comprehensively, the 
book would have had to be doubled in sire, and in 
any event synthetic rubber is best dealt with in a 
separate volume altogether. 

The historical introductory chapter, when read 
with present-day insight, shows how muah excellent 
knowledge there wes about styrene before the 
intensive developments of the past 
The of styrene via ethylene and benzeno 
is the only 
this is dealt with in de 
useful chapters thoroughly 
m Rf aah of tbe 
monomer. ‘The chapter on the epiac ia of 
Bbyrene-is an essay in &ddition-polymeriration in Bo 
far as the principles of the subject are concerned. 
Similarly, the chapter on the molecular weight of the 
polymer again outlines muah that is of general 
interest in the treatment of the polymer as a high- 

lymer substance. No lees complete are the chapters 
eee with the mechanical, optical and electrical 
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ies of the polymer. Degradation of the polymer nearly two hundred delightful line-drawings, including 
by all the metal opens is also treated seperately. illustrations of all the genera described and of many 
Logically, there follows & much shorter chapter con- additional species. These supplement the excellent 
cerned with the chemical modifications of the polymer. generic and specific descriptions and the workman- 
Next, the derivatives of styrene and a-methyl styrene like keys for the determination of the various groups. 
are adequately considered, as well as the use of Dr. Correll, following the views of hia mentor, Prof. 
styrene in the production of resins of which it forms Ames, takes a rather conservative view of species 
one component. The latter chapter is concerned in the reviewer's opinion; but that is, of course, e 
much more with the practical affairs, and the theory ee ee ee 
is considered quite separately in a chapter on copoly- ,. Altogether, this is a book which no student of the 
merization. Binoo much of the w described in orchids should be without and which, indeed, could 
this volume has been done on the western side of the well be studied with profit by workers on other 
Atlantic, the editors have wisely introduced a chapter groupe of plants. V. B. BUMMERHAYES 
dealing with the German developments prior to, and > . 
during, the Seoond World War, which makes a very 


used to solvo these problems in bwo parts of the werd. THE UNIVERSE AND ITS 
Not content with covering the whole subject in BEGINNING 


this way, the editors arranged for a complete set of 
uae to form part of the ee This means that, The Creation of the Universe 
anything was omitted in ordinary discussion, . George Gamow. . x1+147+412 plates. 
It is included in the considerable volume of references. Qo T : Viking HN Ede. i e erit 
A large section is devoted to the problems involved and Co., Ltd., 1952.) 2ls. net. 
in the manipulation of the polymer as a plastic in all ; 
its variety of rules, the ru and fabrioetion of d ee: study of coamogony occupies a peculiar 
sheet, and even of filaments. Although some of these position among seientiflo activities. From long 
Processes are necessarily based on empirical know- experience it has become quite clear that, unless 
ledge, the authors of the chapters as far as possible there are continuous and manifold checks applied to 
have described fundamental principles, so that again theoretical speculation, its relation to experience 
these chapters have general interest for many other becomes extremely slender. The chance that pure 
polymers with similar kinds of properties. theory, even when it has at its di the great 
In skort, this is a volume that anyone must poaseas volume of present-day knowledge of physics, could 
who has to deal in any respect with styrene and ita succeed in describing such ultimate phenomena as 
polymers. There is, too, & fund of knowledge of great those concerned with the development of the universe 
interest to anyone dealing with synthetic polymers as from some elemental beginning is very amall indeed. 
a whole. It contains the story of an outstanding The observed data which bear on these questions are 
industrial achievement to a considerable extent still wholly insufficient to provide & really adequate 
spurred on, but not initiated, by war-time necessity. check on any hypothesis. On the other hand, it is 
H. W. MELVILLE obviously necessary in formulatmg any cosmological 
picture that it should be consistent with modern 
physical principles and knowledge as well as with the 


CENTRAL AMERICAN ORCHIDS  Racycbeeriationsl’ data which bear directly or 


Orchids of Guatemala : e the eee kir eam d AMD 
By Oakes Ames and Donovan Stewart Correll, "P9 the la Drones the past Y. 
(Fioldiana : Botan ; the universe has developed, the intellectual exercise 
: y. Vol. 26, No. 2. Pp. iv--399— . : : . . 
, ; i involved in formulating a ny consistent with 
728. (Chicago: Chicago Natural History Museum, : : ias 
: the foregoing requirements is of absorbing interest. 
1953.) 5 dollars, cloth bound; 4 dollars, paper w cnet . 
bound. p Md t of & scheme of this 
kind oould be found f. George Gamow, whose 
ENTRAL AMERICA is well known as one of ularization of some of the more recondite prin- 
the pensi d Ais for orchids,  oip of physics through the dreams of "Mr. 
the other being New Guinea. Costa Rica, with an Tompkins” are deservedly famous. 
area about equal to that of Wales and an orchid The account he gives of the development of the 
flora consisting of about nine hundred species, is universe makes absorbing reading. The expert use 
probably richer m orchids than any other comparable of the most recent discoveries in nuclear physics also 
aree; nevertheless, Guatemala, which contains more makes it very instructive as long as one retains due 
than five hundred species, may rightly lay clam to scepticism about the ultimate reality of the scheme 
& very extensive orchid flora. proposed. Even the dullest of readers must be 


the “Orchids of Guatemala”. Indeed, Dr. Correll, fol- In the first part of the book Prof. Gamow discusece 
lowing the death of his co-author, Prof. Ames, has the case for a d o rather than static picture of 
produced a book which is & model of its kind, the universe. describes the evidence about the 
beautifully produced and printed. . age of different of the universe. This evidence 

Owing to the complexities of the floral structure indicates that are of about the same age—a 


of orchids, good illustrations are essential for their few thousand million years—and he considers that 
proper understanding, and these are provided on ascale . this strongly supports the evolutionary picture. 
seldom seen in an account of this kind. The whole The evolutionary picture which is proposed is 


book, of which this is the concluding part, contains based on the obeervational fact that the universo is 


` 
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expanding. Assuming the rate of expansion to have 
been the same in the the present universe must 
have expanded from a state, which would have had 
the density of nuclear matter, about 1-7 x10* years 
ago. It is this state, called the ylem, which is 
regarded as the primitive condition from which the 
universe is developed. The ylem is ed a8 & 
nuclear gas at a temperature of many thousands of 
milhons of degrees. In this gas protons, neutrons 
and electrons co-existed m a dynamical ilibrium. 
As the gas axpanded, it cooled and nuclear synthesis 
began. The author claims that, by discussing the 
dynamics of the nuclear reactions involved, it is 
possible to understand the abundance distribution of 


the elementa, which is significantly similar throughout: 


the universe. 

Having described the first hour of the embryonic 
universe, Prof. Gamow then considers the processes 
which led, through the course of a few hundred 
million years, to the structure of the present universe 
with its stars and galaxies. In the course of this he 
discusses màny aspects of astrophysics, such as the 
sources of nuclear energy in the stars, which are quite 
well established and of great mterest. 

The whole book is written in a most pleasant style, 
and it presenta a coherent argument throughout. 
For the professional physicist and astronomer it is 
well worth reading for the excellent way m which 
new ideas are presented and the outlook of modern 
physica employed. For the student or the layman 
it should make fascinating reading, as it is m no sense 
technical and has the largest possible horizon. 

H. 8. W. Massey 


ELECTRON OPTICS: PURE AND. 


APPLIED 


Electron Optics - 
By Prof. O. Klemperer. (Cambridge Monograpbs on 
Physics.) Second edition. Pp. xii 4-471. (Cam- 
bridge: At the University Preas, 1958.) 50s. net. . 
describing this book one cannot help recallmg 
the well-known lmes about books written by 
Bacon in his “Of Studies" : “Some books are to be 
tasted, others to be swallowed and some few to be 
chewed and digested". Bacon would no doubt have 
agreed that all three categories could have been 
accommodated in the one book under review here, 
for it caters for three separate of reader— 
physicists working in fields other than electron 
optics, those engaged in electron optical design, and 
those actively engaged in this research fleld and 
pondering over ita problems. 

Before discussing how the book meets these needa, 
it is as well to trace ite origin and purpose. The 
monograph on ‘Electron Optios" a4 a8 & 

Physical Tract in 1989. At that time the 
subject as such had been i as & new and 
developing branch of ‘electron physics’ for about, & 
decade, and its general basic principles had been 
formulated. These had been stated with conciseness 
‘and olarity in the first edition ; so much go, in fact, 
that it formed an exoellent introduotion to the 
subject for all those engaged in research and develop- 
ment work involving the principles of operation and 
design of electron devices of many kinds. Since that 
time the importance of the subject has been widely 

j in both academic and industrial fields, 
and & considerable volume of work has appeared, 
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énlarging upon and extending the field of application. 
The extent of this development oan be gauged by 
a comparison between the first and the present 
second edition, in which the book has expanded 
to approximately six times ita original size and 
includes some five hundred references to original 
papers. 3 

The task of co-ordinating so extensive a field is no 
easy one. It requires a great deal of selective judg- 
ment and critical ability on the part of an author, 
as well as an ingly wide acquaintance with 
fundamental work in borderline fields; these are 

in order to present the subject with 
coherence and unity. These qualifications are happ 
to be found in Prof. Klemperer, who has himse 
contributed a large amount of important work m the 
subject of which he writes. 

While it can generally be said that the pattern of 
the subject-matter has now become formalized, yet 
the author mtroduces and develops many topics in 
an original way ; in many instances there is evidence 
of an individualistio outlook which is highly stimu- 
lating to those actively engaged in research. The 
great merit of the book is that, as stated earlier, it 
can be used profitably by all types of worker. The 
novice will find a clear description of all the basic 
properties of focusing flelds—electrostatic and electro- 
magnetic—as well as their defects, treated mainly 
from the experimental point of view. The mitiated 
will weloome food discussions on the effects of 
charge on round and flat beams and fields, Minis s 
a separate chapter under the heading of “Emission 
Systeme" which deals adequately with the important 
characteristics of ‘electron guns’. The chapter on 
emission systems with line focus brings to the reader’s 
notice the characteristics of recent developments on 
‘box’ and ‘double lipped’ lenses and their application 
to the design of X-ray tubes, triode and beam power 
valves and photomultipliers ; while that on ‘deflecting 
flalds’ will be of special interest to television engineers 
because of the detailed treatment of mherent errors 
and their correction. 

The experimental physicist engaged on problems 
of ‘separation analysis’ will find much useful informa- 
tion on cylindrical and spherical condenser focusmg 

as well as on the properties of magnetic 
sector fields, and mass and beta-ray spectrometers 
{their dispersion and resolving power). 

The final chapter, on applications in industry and 
research, is in & sense & consummation of all that has 
gone before, for it gives an &ooount of the various 
flelda in applied physies enriched by the application 
of know of principles established earlier. Here 
ate to be found clear descriptions of such important 
devices as television pick-up tubes, scintillation 
counters, image converters, electron microscopes, 
electron accelerators, storage tubes, eto. 

On the whole, the book is authoritative and shows 
a good balance by skilful blending of the old and 
new. It gives a just emphasis to those topics which 
are in process of development, indicates and aaseases 
the importance of hag Seager) erudi in interpreting 
fundamental results and have the effect of 
stimulating the more advanced worker in his 
researches. It also carries much useful information 
in the form of curves, for the designer of systems 
who requires them to have a certain ‘quality’. It 
has & good index and copious references to V irm 
sources. The latter could be improved in the biblio- 
graphy by giving the page number in place of the 
chapter. - . JAOOB 
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Organic Chemistry 
The Chemistry of the Compounds of Carbon. By 
Prof. Lucius Junius Desba. Second edition. Pp. 
xvi+595. (London: MoGraw-Hill Publishing Co 
Ltd., 1052.) 55s. 0d. 


OF. L. J. DESHA has written an introductory 
course for university students, including those 
not continuing the study of chemistry. His aim is 
not to make a review of the vast amount of factual 
matter, but rather to help students to acquire an 
understanding of fundamental principles so that they 


may look up facta with intelligenoe. 

Accordingly, m place of the usual ed he 
selecta topios which serve his purpose arrangos 
them in & sequenoe 80 that conoepta and terminology 
are gradually introduced. Then, as each theoretical 
point, such as resonance or reaction mechanism, is 
met, Prof. Desha gives a clear, elementary and yet, 
for this stage, sufficiently full exposition of it. Agam, 
In pursuance of his plan, aromatic compounds are 
presented to the reader in as early as the fifth of the 
twenty-seven chapters;  thenoeforward alkyl and 
aryl compounds are considered together. Petroleum 
ánd coal, as the chief modern sources of industrial 
producta, fill the sixth chapter. Prof. Desha devotes 
three chapters to polyfunctional compounds, one to 
dyes and one to heterocyclic compounds. In Chapter 
27, on organic chemistry and life, substances such as 
cortisone and penicillin are not merely mentioned 
but more than a page is given to each. 

This is & brightly written book, effort-requiring yet 
socially and intellectually interesting. It is obviously 
the work of an experienced teacher. The new edition 
ia thoroughly up to date and affords a sound intro- 
duction to organic chemistry for all kinds of studenta. 

G. F. 


Manures and Fertilisers 

By Dr. A. M. Smith. (Nelson's Agriculture Series.) 
Pp. xii--270. (London and Edinburgh: Thomas 
Nelson and Sons, Ltd., 1952.) 15s. net. 


HE student who takes up this book as a guide 
to the study of manures and fertilizers will find 
himself in hands. Dr. A. M. Smith, of the 
Edinburgh and East of Scotland College of Agri- 
culture, is & teacher and advisory worker of long 
experience who has many valuable pointa of contact 
with the fertilizer industry and has cloeely obeerved 
the changes in fertilizer policy operating during and 
after the War. So far as the chapter headings are 
conoerned, the book follows conventional lineg: it 
starts out with the general principles of plant 
nutrition, follows with & discussion of the various 
bulky and concentrated organic manures, and then 
turns to the common nutrients and trace elementa. 
The treatment of these topics is exceedingly good. 
Dr. Smith wastes no words; in the compass of 
some two hundred and sixty pages he has brought 
together an impressive amount of information that 
18 reliable and up to date. Particularly useful sections 
deal with composts, sewage sludge and town refuse, 
while the section on poultry manure contains 
Information not easily obtainable in compact form 
eleewhere. In dealing with the fertilizer materials, a 
note is provided on the naturel reserves of raw 
materials, and the reader obtains a clear outline of 
the manufacturing processes without 
bogged down in technical detail. Sidelights are 
thrown on the fertilizer salts used in other countries 
—e usoful point since British materials are com- 
paratively few. The chapter on trace elements is 
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well done and put in its proper perspective, and ıt 
ig emphasized that the diagnosis and treatment of 
deficiencies is a specialist’s Job. The broad lines of 
fertilizer utilization on the various crops is the 
subject of a lengthy chapter. 

Running through the book there is a streak of 
agricultural common sense which is not always 
apparent in publications of this kind. 


Rockets, Missiles, and Space Travel 


By Willy Ley. Pp. xii+436. (London: Chapman 


“and Hall, Ltd., 1051.) 30s. net. 


HIS is the second English edition of the author's 

book published in 1948 under the title ''Rockets 
and Space Travel” (mee Nature, 183, 820; 1949). 
The new edition has been very largely rewritten and 
amplified ; the ground oovered remains essentially 
the same, but the material has been rearranged. The 
most important addition is an account of recent 
American developments in rocketry carried out in 
New Mexico at the White Sands Provmg Ground—a 
Bite established in February 1948 for the testing of 
long-range rockets. The first projectiles fired here 
were German V2’s, which were later followed by 
American missiles of a similar character such 
as the ‘Aerobee’. and ‘Viking’ rockete. Military 
rocket research in Great Britain, which dates from 
1934 and was well under way in 1987, is described 
more fully than m the first edition. It is unfortunate, 
but unavoidable, that official reticence should have 
created the mmpression that British achievements in 
this fleld have been of mmor importance. There are 
several appendixes containing & varied assortment of 
numerical and factual information on all aspects of 
rocket development and navigation. Finally, the 
valuable bibliography has been considerably extended. 

R. A. RANXIN 


Statistical Tables for Blological, Agricultural and 
Medical Research 
By Sir Ronald A. Fisher and Dr. Frank Yates. 
Fourth edition, revised and enlarged. Pp. xi+ 128. 
(Edinburgh and London: Oliver and Boyd, Ltd., 
1953.) 21s. net. 
HIS standard work, first published in 1988, is 
indispensable for anyone seriously interested in 
siatistica, and most such persons already possess one 
of the earlier editions and will want to know how 
much new matter now appears. The Roman num- 
bering of the tables is retained with Arabic append- 
ages for new tables. Since the first edition, Tables V, 
VIII, XI, XVII and XXIII have been improved, 
and ten new tables have been added. These deal 
with the significance of the difference between means 
when the variance cannot be pooled, with the fiducial 
limita in & binomial distribution, with bacterial counts 
estimated by dilution until there is none left, and 
with tests for periodic components. There are two 
new tables for geneticists, giving scores for linkage 
data from intercroeses, and segmental functions. 
There is also a table of the normal probability 
integral and two tables of random permutations. 
The explanations and examples in the introduction 
are very valuable for beginners and nerally 
adequate ; but those deeling with Tables vii 3 and 
XXIV might perhaps be amplified with advantage. 
The authors have done much not only for the pro- 
feesional statistician, but also for tho weaker 
brethren, though they refuse to provide the simplifled 
i-test based on ranges. It was clearly impossible to 
include everything. J. H. GADDUM 
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ELECTRON MICROSCOPIC OBSERVATIONS ON BACTERIAL NUCLEI 


- 


By Dr. J. R. G. BRADFIELD 


Cavendish Laboratory, Cambridge ` 


IDELY divergent views have been held re- 


garding bacterial nuclei. Some investigators 
have denied their existence ; others have gone to the 
PPAS extreme and suggested that bacteria consist 
of naked nuclei. In fact, however, there has long 
been strong evidence (reviewed by Robinow, Bisset 
and Knaysi') for the existence in bacteria of bodies 
equivalent in many to the nuclei of animal 
and plant cells. Apart from the size problem, the 
chief difficulty in the demonstrdtion of bacterial 
nuclei by the light microscope has been the existence 
m the cytoplasm of these organisms ‘of abundant 
ribonucleic acid, which often stains strongly with 


‘nuclear’ stains, thus ing the nucleus itself, or 
alse creating the ee n t nuclear material ig 
uniformly distributed throughout the bacteria. When 


the ribonucleic acid is removed by dilute acid, or by 
ribonuclease’, nuclei can often be demonstrated. As 
regards work with the electron mi progress 
| bene ered Dy àt leah ihren actos (a) 
absence of specific staining methods; (b) doubts as 
to whether bacterial nuclei might be to 
appear dark or light in electron micrographs ; (c) the 
considerable opacity of whole i bacteria 
(especially cooci) to electrons, in the normal current 
working-range of 50-100 EV. 


Techniques 


These obstacles have been to some extent over- 
come by two recent developments: (a) thin sec- 
tioning; (b) a modified Feulgen stain suitable for 
use with the electron microscope. The sections 
described here were cut on a modifled Oambridge 
rocking microtome at a thickness of approximately 
0-085 from bacteria fired in most cases in buffered 
oemium tetroxide solutions and embedded in poly- 
n-butyl methacrylate’. In the normal Feulgen 
technique, mild acid hydrolysis produces from 
deo eio acid an insoluble aldehyde, which 
re-colours Bahiff's reagent and takes up the purple 
dye ao produced. This dye cannot, however, be 
detected in the electron microscope. .Henoe, in the 
modified Feulgen technique, details of which will be 
ublished elsewhere, the aldehydes by acid 
are allowed to 


In each case, organisms from old 
resting slopes were with actively growing 
organisms freshly suspended in a ‘Difco’ broth for 
four hours at 37° C. . 


in the 


~ 


Staphylococcus aureus 


Intact staphylococci (Fig. 1) are extremely dense 
to 70 kV. electrons (even when formal-fixed and 
unshadowed) and little or no detail of their internal 
structure can be observed. In sections (Fig. 2), the 
actively hae cadre (average diameter 0:5 pu) 
shows & well ed, spheroidal, central area (0:2 u— 
0-25 u in diameter), which in oamium-fixed cells is of 
markedly lower electron-scattering power than the 
periphery. This clearer central area contains bodies 
remarkably similar in form and t to 
chromosomes (Fig. 2) and nucleoli (Fig. 3), though it 
would be rash to identify them as such without much 
further study. 

The modifled Feulgen stein (Fig. 4) shows that 
most—probably all—the deoxyribonucleic acid is 
localized in these central bodies. The latter, there- 
fore, have both the morphological and the chemical 
characteristios of ani and plant nuclei and may 
PENT T called bacterial nuclei. 

kinds of control are run for the modifled 
Feulgen staming method, imcluding the normal 
Feulgen control in which the preliminary acid 
hydrolysis is omitted. In general, such controls 
confirm the validity of the method, though farther 
critical investigation along established  linee* is 
needed. One difficulty which we hope to overcome 
is the random precipitation of silver granules during 
staining, common to most ammoniacal silver tech- 
niques ; this probably accounts for the small deposits 
around the extreme i of the bacterium 
(Fig. 4), which was stained whole before sectioning. 
(It would certainly be unjustifiable at present to 
them as evidence of peripherally situated 

ualeio acid.) 

Although the boundaries of the nucleus are quite 
distinct, we have as yet seen nothing which could 
clearly be identified as a nuclear membrane. In a 
dividing staphylococcus the nucleus elongates, be- 
coming dumb-bell-shaped, and nips into two. The two 

ter cells often remain associated for some time 
in the familiar ~diplococcal stage, se ted by a 
double cell-wall ; but under our conditions of growth, 
four-cell tes do not occur. The relatively 
uniform distribution of chromatin throughout the 
dividing nucleus (Fig. 5) argues against the existence 
of true mitosis; but since it is by no means oertain 
that there exists & full nuclear apparatus of chromo- 
somes, nucleoli and nuclear membranes, it is pre- 
mature to make detailed comparisons of division 
mechanisms. 


Paracolon Baclilus 

An actively growing paracolon bacillus, fixed in & 
buffered oamium tetroxide solution, possesses a large, 
irregular, ellipsoidal oentral ion of low electron- 
scattering power (Figs. 6, 7). a bacillus 2 u long 
and 0-6 » wide, this clearer central zone is about 
1-5 y. long and 0-4 u wide. The modifled Feulgen stein 

ig. 8) shows that the deoxyribonuoleio acid is local- 
ized in approximately the same region. This suggests 
that, as in the staphylococci, the central clearer region 
in the oamium-fixed organism is the nucleus. 


` 
Li 
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The nucleus of the bacillus is much larger (relatively. 
and absolutely) than that of the coocus, the nucleo- 
lagmie ratio béing-about 1 : 2 for the paracolon 
bacillus and 1: 10 for the staphylococcus. Like those 
illi appear to oontain 


older, resting bacilli (Fig. 9), 
through the cytoplasm like the giant branching 
nuolei in the silk glands or ovarian nurse cells of 
rosecta*. In those remarkable metazoan ceils nuclear, 
branching is associated with great oel volume and, 
active protein setretion; as they grow, their 
initially spherical, orthodox nuclei ramify through- 
out the cytoplasm—to some extent preserving the 


balance between nuclear surface and nuclear volume 


the reverse situation, and ther branched nuclei arise 
by quite a different sequence. of évents. As the 
bacteria age there occurs what might almost be 
deecribed as an ‘atrophy’ of the nuoleus—the-oyto- 
plasm increasing in bulk and pinching the ellipsoidal 
nucleus of the young, actively growing bacterium 
into the shrunken, branching, aged form; the latter 
is, of oourse,. smaller in volume than the young 
nucleus from which it has come—in contrast to the 
branched silk gland nuclei, the volume of which 
greatly exceeds that of the young nuclei from which 
they arise. - 

The reeson for the uneven shrinkage of these 
bacterial nuclei is by no means settled; but it may 
be related to the fact that the nuclear membrane (if 


NATURE. 


3 to borixontal (3-5) Seodona 
nocleolns : (4) modified 


185 

















of actively growing siaphylocoot : Je probani o peti 
stain, the central cluster of granules , indios 


Md Feulgon sam 


. (b nnoleus. f section, and (7) 
(9) Lonel section of old, P and (10) sbor 
in non diding cell (8) smaller, mare compact two recently formed daughter cells (10). 


representa 0-5 a 


such exists) i8 rather tenuous end diffüioulb to dis- 
tinguish, in marked oontrast to the distinct, usually 
double, nuclear membranes, some 250 A... thick, 
observed in sections of many aninial and plant 
cella. Only in dividing paracolon bacilli (Fig. 10) 
have we observed nuclei as compact, well defined and 
strongly Feulgen-poeitive as those of staphylococci. 

Paracolon bacilli (like Escherichia colt and unlike 
staphylococci, Fig. 1) flatten sufficiently when 
mounted whole on electron-microscope specimen 
grids to allow considerable penetration by 50- 
100 kV. electrons. It has long been known that 
carefully fixed, whole bacilli dn show irregular 
clearer centres! surrounded by a dense peripheral 


Conclusion 


Finally, it is noteworthy that, m contrast to their 
elaborate nuclei, the two species studied showed 
little conspicuous structural differentiation in their . 
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oytoplamm. The latter was of fine, granular appear- 
ance, with occasional clusters of denser granules 
(150-400 A. in diameter) in the polar regions of the 


bacilli, but no true mitochondria, Dividing oooci 


showed clear indications of the cytoplasmic vacuoles 
associated with ingrowing cell walls as demonstrated 
by Chapman and Hillier for Bacillus cereus’. 
also Birch-Andersen, A., Maalge, O., and Sjöstrand, 
F. B., Biochem. Biophys. Acta, 12, 305 (1953), whose 
paper on electron microscopy of sectioned bacteria 
appeared after the above was submitted for pub- 
lioe tion.) 

Our main interest, however, has been in the nuolei, 
both because of their controversial status and because 
of their possible significance for studies on the 
evolution of the nuclear apparatus of higher organ- 
isms, As regards the existence of bacterial nuclei, 
our observations confirm and extend the already 
strong evidence for the presence in bacteria of bodies 
. which in two respecta—chemistry and morphology— 
, have much in common with the nuclei of animals 
and plante. There I are differences, for 


certainty 
example, the degree of development of the nuclear ' 


membranes, bui in the present siate of knowledge 
the differences seem lees conspicuous than 
similarities. 

The third major criterion of nuclear identity is 
behaviout at cell divisidn. It is in this that 
bacteria] nuclei appear to differ y from 
animal and plant nuclei, and from this point of view, 
therefore, "s may be of ontatanding interest for 
studies of nuclear evolution. It is a forlorn 
hope that the evolution of the protoplasmic dices 
of animals and plants oan ever be traced by study of 
modern micro-organiams. But at ledst it may be 
possible, without prejudicing any evolutionary issues, 
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to *d three main levels of ‘nuclear’ organ- 
ization (excluding those amall viruses which contain 
nod uoleio acid) : (a) co-existence of deoxy- 
and ribonucleic acid without such structural adjuncts 
as chromosomes, nuoleoh and well-defined nuclei, 
clearly te from ce diee ig, the 
amall and Beo ds 30 localization of 
deoxyribonucleic acid bue nues ribonucleic acid 
on special structures (chromosomes and nucleoli) 
within & moderately well-defined nucleus, which, 
however, divides amitotically—the oondition charac- 
teristic of the bacteria here described and possibly 
of some large viruses; (c) the animal and plant 
condition, in which & fully differentiated nucleus 


micro-organisms already recognized oan be 
i od surveyed and olassifled from this point 
of view 

I am indebted to Dr. R. M. Fry and Mr. R. C. 
Valentine for Sophy Ane E UO DAC A corer 
used in this work. 
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FISHERIES SURVEY OF THE MAURITIUS-SEYCHELLES AREA 


Ij: n uU A 
Dr. J. F. G. Wheeler, & Colonial Devel 
Ed d c m. 
a survey of the fisheries resources of the Mauritius— 
Seychelles region of the Indian Ooean. The survey 
wes carried out during the two years 1948-49 by 
Dr. Wheeler and Dr. F. D. Ommanney, and a com- 
prehensive repdrt has now beén published*. 

Betweon the Seychelles and Mauritius and forming 
with them an are of a circle, the centre of which, six 
hundred miles away, is the north end of Madagascar, 
there is a cham of shallow banks which, except for & 
few isolated islets, are never uncovered by any tide. 
The object of the survey was to assess the potential 
fish resources on and around those banks. The work 
was carried out in a 70-ft. Soottish-type 
fishing vessel (M.F.R.V. 1), which made forty-two 
cruises providing: approximately 2854 hours of 
fishing time. Ancillary observations were made in a 
schooner and oertain other craft from the Seychelles 
and in gmall boata and pirogues at Mauritius. 

It was found .that the only fishable waters for 
demersal fish are on thé banks themselves, as their 
edges fall away precipitously into great depths. 
Generally speaking, the best catches were made in 


7 Goloni! Omce Fuipecr PULO aoe 305057 pe 
on tho Maur Fishenes Burvey, 1048-1049 1. 
The Bottom Fishes of Koonomic J. F. d. Wheeler. 
Pars 2: The Pelagio Fishes and a Note on Tow Nottings. By F. D. 
. Part 3: Note.on Me&oorology. F. D. ; 

J. F. G. Wheeler. 


Part 4: General Oonelusons, * 
Pp. H+145 +56 plates. (London : H.K.8.0., 1053.) 40s. net. 


depths of 8—4? fathoms, and the hand-line proved to 
be the moat effective fishing instrument. Te wan m 
fact, demonstrated that catohmg-rates by the aumple,. 
inexpensive and fool-proof method of hand-lining 
equalled those of trawlers using licated and 
expensive trawling gear in normal traewling areas. 
There are some 8,800 sq. miles of le water 


“within an overnight run from Mahó (Seychelles) a = 


7,500 sq. miles within three days ‘steaming’ distan 
at 8 knota. Thare as very een dese fHahnbla water 

within the same distance of Mauritius; but the 
axtenaive St. Brandon and Nazareth Banks are not 
more than four days ‘steaming’ distance away. 

Pelagic fishes, strangely enough, were also found 
to be almost entirely restricted to waters inside the 
100-fathom lime over the banks and close inshore 
around the islands. These consisted.of a wide range 
of species from giant sailfishes and swordfishes down 
to mackerels, anchovies, sardines and the like. No 
ee ee d a Pu aes 
mercial scale was discovered, so polagio fishing is 
considered to hold fewer prospects of profitable 
development than bottom 

The damersal fish resources o ‘the region, on the 
other hand, are regarded as exploitable and ad 
for all foresseable local needs, and there oould welh 
be an exportable lus if an outlet on the East 
African mainland could be found and develo 

At present the fish stocks of both the Mauritius 
and Seychelles areas are exploited only in very smal 
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measure over restricted areas near the inhabited 
islands. dn due time, says the report, development 
will oome, “but the j of ita realisation ia for 
others to decide". That, of course, must be so, for 
both Dr. Wheeler and Dr. have now left 
the region; but it would have been ful if, out 
of their knowledge and experience, they offered 
more precise oo to those whose lot some day 
it will be to do the developing. On one point, how- 
ever, the report-is quite olear and hatic—any 
power-driven craft that may eventually be used for 
either fishing or further research on the grounds 
surveyed muft be well-found, mechanically reliable, 
ee ee Wheeler and 
a survey was beset with far too many 
avoidable difficulties and intments due to 
machmery failures. In the words of the report, their 
- cruises went forward “‘under the urgency of impending 
break down". This applied not to one cruise only, 
but to all of them, for m the summarized log of the 
forty-two cruises there are no fewer than twenty- 
nine entries relating to mechanical failure of one 
kind or another, arising largely from unskilled 
attention. 
` The authors are very well aware that many of 
their conclusions are based on data that are regret- 
tably ‘thin’. In view of the inadequate facilities with 
which they were provided and the difficult conditions 
in which they worked, this is not What 
is remarkable is that so much was 
spite of the diffloulties, This was entirel ar hae oe 
calibre of thoee in of the , and 
to the qall and oompeternoe of ipper Davies, 
captain of M.F.R.V. 1, who was no less axperb in the 
engine-room than in the wheelhouse ; it was due to 
his skill that on every occasion of failure 
emergency repairs were made and ‘the long drift to 
Africa never eventuated". The measure of the 
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, hazards under whioh skipper and scientists worked 
(due to the ever-present threat of machinery breek- 
down) may be ga from the fact that out of sight 
_of land no other ship of any kind was seen during 
“the entire commission and no contact was possible 
with either Seychelles or Mauritius on the effective 
range of their radio-telephone. In short, this survey 
by Wheeler and Ommanney was æ truly heroic 
en carried out in conditions that no one m 
cially sponsored project of this kind should be 
asked or expected to contend with. 
ag uerius es Dd 
connected with Colonial t and 
m anion visers will 
pay i heed to those sections of the Mauritius- 
ES dates eon that emphasize the importance of 
mechanical efficiency in see-going vessels. The 
M.F.R.V. 1 was placed in the. “willing but inexperi- 
enoed hands of local mechanics”, and the survey 
suffered . Fisheries development in- 
Colonial territories must depend in large measure on 
power-driven craft. To maintain them in good and 
reliable working condition, where ordinary servicing 
&rr&ngements are aither poor or entirely lacking, 
demands engineering skill of the highest order. To 
attract engineers of the right calibre into such service 
requires that both salaries and working conditions 
be really attractive. Salaries but little higher than 
those obtainable in the United Kingdom or in other 
leas-exacting poete will attract only low-grade talent 
with its attendant low efficiency. Such parsimony 
is entirely false economy. True economy lies in 
attracthg and keeping staff of such that 
worth-while results will be obtained despite difH- 
culties. Projects that flounder or founder through 
lack of talent in those entrusted with the work are 
wasteful in the extreme, no matter how tight-flstedly 
they are financed. — . Q. A. STAVEN 
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| THE HOXNE INTERGLACIAL RECONSIDERED 


By R. G. WEST 
Subdepartment of Quaternary Research, Botany School, University of Cambridge 


HE Interglacial deposits at Hoxne, Suffolk, - 


oocupy a critical position in the Pleistooene 
stratigraphy of the British Isles. 


overlie the. 


accepted scheme of strati 
work of Olement Reid and 
Scri by Clement Reid and hin clinat infans 
from the plant remains are shown in 
Reid Moir deeoribeg sections in the O 


hence Aha ssec eiue a 
overlain by & T ee ee 
that it contain temperate fauna and flora. He 


acospted Olement Reid’ ach echeme of the stratigraphy 
and considered the Palwolithic Loam or s0-called 
"upper temperate briokearth'" to be younger than 


directly 
Boulder Clay, contain an - 


the beds B, O, D and # of Clement Reid, although 
ib lay directly on the boulder clay. He was then 
able to complete the climatic succession to the top 
of the deposita. The resulting scheme of stratigraphy 
and olimatic change, shown in Fig. la, is a com- 
posite one, as the beds attributed to a position above 
the gravel B were described by both Clement Reid 
and Reid Moir from sections at the north and west 
faces of the Oakley Park pit, whereas the older beds 
B, O, D and E were described fram the south-weet 
corner of the Old Brickfleld, on the oppoaite side of the 
Eye-Hoxne road, where the full presumed sequence 


A could not be seen. 


The pollen disgram obtained from an excavated 
section on the west face of the Oakley Park pit. 


at point 1 in Fig. l b, ee ON dans QUE 
o at 


"obtained from the cores of a deep boring 


point 2, Fig. 15, in the south-west part of the Old 
Brickfield. The similarity of the pollen diagrams 
shows that Clement Reid’s Paleolithio Loam and 
bed E are of the same age. A large number of borings 
made in the arees gave the stratigraphy shown in 
Fig. 16. Both the pollen analytical and strati- 
graphical evidence prove that there is only one 
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temperate horizon in the Inter- 
dues deposit. The error made 
y Clement Reid and Reid Mor 
in differentiating the Palmolithio 
Loam fram the bed Z was prob- 
ably due to the difference in their 
appearance, for where bed Æ rises 
to near the surface, as ib does in 
the north and west parts of the Oak- 
ley Park prt, it x5 weathered to the 
mottled colour oharacteristio of 
gley horizons of waterlogged soils. 
...lhe pollen diagrams from the 

beds O, D end E of Clement Reid 
. show a succession from _late- 
glacial conditions at the base of 
bed E to temperate conditions at 
& higher level. There is a marked 
and sudden ohange in the dia- 
grams at the interfaoe of beda D 
and O whioh probably representa: 
an erosional unconformity, so that 

the diagrams do not cover the 
‘whole Interglacial period. The - 
climatic inferences from the pollen 
analytical resulta are shown in 
Fig. I b. 

The thick and compacted lacust- 
rine beds must represent & long 
period of deposition. The pollen 
diagram indicates that they prob- 
ably belong to the Great Inter- 
glacial (Elster/Saale or Mindel/ 
Riæ Interglacial). The diagram is 
not of the type characteristic of 
the Last Interglacial m north-west 
Europe. In the presence of an 
Abiss (silver fir) rone after the 
temperate deciduous forest phase 
it resembles the diagram from the 
Clacton Channel’, but differs from 
that of the Cromer Forest Bed 
given by Woldstedt'. The de- 
posite also contain Asola jüt- 
oulotdes Lam.', & plant found 
in many deposits in north-west e 
Europe which are dated to the 
Great Interglacial on geological 
ovidenoe, but which has not 
yet been found in the Last 
~- InterglaciaL There is no doubt 
that the basal boulder clay imme- 
diately. precedes the lacustrine 
deposits, suggesting that this boulder clay sies 
belongs to a late part of the Elster Glaciation of 
northern The lithology and fabric of the 
overlying clayey sand and gravel indicate that they 


are Ih a primary position and ware not deposited by 


solifluxion processes. The period of their deposition - 


would then be the Saale. 

The relation of the archwology to the stratigraphy 
hes been examined closely and there appears to be 
evidenoa for & single archsological -homzon in place 
in the temperate brown elay-mud (bed E of Clement 
Reid), at the level marked X in Fig. 1b. It is prob- 
able that the Acheulean industry 1s referable wholly 
or in part to this horizon, an attribution conforming 
with  Baden-Powell' recent saseasment of the 
material as “Late Middle Acheulean’’®. 

A full account of the stratigraphy, palmobotany 
and archsological stratification is in preparation and 
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oa one De western of the H. depot 
re ee eee oe 


wil be published elsewhere, together with some of 
the consequences for the revaluation of the East 
Anglian glacial sequence as a whole. 

The work has been carried out at the Sub- 
department of Quaternary Research, Botany School, 
University of Cambridge, under the suparvision of 


Dr. H. Godwin, during the tenure of & Nature 


Conservancy studentahip. The deep boring was paid 
for by the Royal Society of London, and the Suffolk 
Neturalists’ Society assisted in payment for oer- 
tain of the excavations. We gratefully acknowledge 
the assistance given by both bodies. 


1 Prestwich, J., Phu. Treas. Roy. Sos., 150, 304 (1860). 

b Q. Rep. Brt, woa. for 1806 (Ia ) i 

s Proa. Prekiat. Sor. E. ART, § lar (1029) 

+ Motr, J. Berd. Bull Amer. Rea., No 11, 48 (1888) 
win, H., J. Geol. Soo. Lond., 108, 261 (1958) 

Y x ipid l 2 oe 

!yy R. qu P 

' Paden Eowsli. D. ature, 183, 701 (1951). 
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OBIPUARIES 
Prof. Norman M. Comber 


Nosman Mapmeson CownBHa died at his home in 
Leeds on 5, within three months of his 
retirement from the chair of agricultural chemistry 
and the office of head of the Department- of Agri- 
culture in the University. His retirament brought 
to a close a 
University of 
years of which, th 


lod of forty years service in the 


nevertheless continued with louous courage to 
lay & full in the affairs of his Department. 
His death be regretted by agricultural scientists 


and agricultural educationists everywhere, and not 
least by his many friends who had hoped that he 
might enjoy & well-earned period of retirement; and 
all will wish to extend their sympathy to his widow 
who, with a son and daughter, survives him. 

Comber was a native of Brighton and graduated 
in 1900 after studying chemistry at the Royal College 
of Science, London. His first professional appoint- 
ment was at the Kast Anglian Institute of Agriculture 
at Chelmsford, where his life-long interest in soil 
science was awakened and whence, in 1913, he came 
to the University of Leeds to join the staff of Prof. 
Charles Crowther, whom he succeeded in the chair 
of agricultural chemistry in 1924. In 1932, on the 
retirement of the late Prof. R. 8. Seton, he became 
head of the t of Agriculture and was 
responsible: for it& direction until his retirement, 
under tho age limit, in September last. 

Comber’s researches, which have brought distino- 
tion to his Department and the University, were 
chiefly concerned with the aggregation of soil pàr- 
ticles and were published in numerous papers in 
various scientific journals. His name will long be 

in connexion with the ‘Camber teat’ 
which he devised for the detection of sourness in 
sous. His research activities, however, were latterly 
Increasingly limited by administrative responsibilities 


involved in the direction of a department which was, 


concerned not only with intra-mural university work 
but also with extra-mural advisory and educational 
activities among farmers in the county of Yorkshire 
until, m 1946, these latter became the responsibility 
of the National Agricultural Advisory Service and 
the county councils, respectively. He was deeply 
interested in agricultural education, and his wide 
and varied experience led him to develop clear and 
strong views concerning the training of agriculturista 
and agricultural acientista. He was convinced that 
the optimum training for the agricultural scientist 
wes one besed upon pure saiance, a conviction which 
led i recent years to the establishment in the 
University of Leeds of postgraduate courses in 
agricultural sciences for pure science graduates. Nor 
was his interest restricted to education at the 
university-level, for he was responsible for the 
successful organization of day-oontinuation classes 
in agriculture for school-leavers in Yorkshire and 
did pioneer work in the establishment of the York- 
shire Federation of Young Farmers’ Clubs. 

During his forty years service in the University of 
Leeds, Comber played a full and active part in “its 
affairs, as of Court, Council and Senate, 
dean of the Faculty of Technology, chairman of the 
Board of Science and Technology, president of the 
Priestley Club and member of many committees. He 
had & profound interest in studente and their welfare 
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which continued long after.they had left the Univer- 
sity. He was actively associated with many scientific 
and professional bodies. As secretary and later 
chairman of the Yorkshire Section of the Society of 
Chemical Industry, chairman of the Yorkshire 
Branch of the Rural Community Council, member 
of council and of the executive committee of the 
Rural Community Council, chairman and afterwards 
treasurer of the Agricultural Education Association, 
he gave ungrudgingly of his tame and energy. He 
was a distinguished foundation member of the 
International Society of Soil cience, and had 
actively participated in ite meetings not only in 
Great Britam but also in Italy, Hungary, the U.8.8.R. 
and the United States. The British Association for 
the Advancemint of Science recognized his eminence 
as an agricultural scientist by electing him president 
of Section M in 1949, and shortly before his death 
the icultural Hducation Association, with which 
he been actively associated since 1912, conferred 
honorary membership upon him in recognition of his 
outstanding services to agricultural education. 

For many years Comber gave devoted service to 
the Baptist Church as lay preacher and deacon, and 
in 1988 the Baptist community in Yorkshire oon- 
ferred upon him the highest Honour they oould 
bestow by electing him to the presidency of the 
Yorkshire Association of Baptist Churches. 

All who studied under Comber or worked in close 
association with him will remember his genial 
personality, his acute, agile and critical mind, his 
meticulous attention to administrative detail and 
his mastery of both the spoken and written word ; 
and they will recall his unquenchable sense of humour, 
which was evident even latterly in the face of a 
physical affliction which he bore uncomplainingly 
and with the greatest fortitude and courage. 

J. 8. WirLoorx 


Prof. J. O. Wilhelm, O.B.E. 


JosHrH O80AR WILHELM, director of the Research 
Council of Ontario, died in Toronto General Hospital 
on November 19, after a short illness. His death at 
the age of fifty-four has out short a distinguished 
oa.reer. ' * 

Prof. Wilhelm was born in the village of Shake- 
speare, Ontario. Educated at the University of 
Saskatchewan and the University of Toronto, he 
lectured in the Physics Department of the latter 
university from 1927 until 1948. He served, on leave 
of absence in the Second World War, as technical 
assistant to the president of Research Enterprises, 
Ltd., with the National Research Council of Canada, 
with the R.C.A.F. as director of operational research, 
and with the federal Department of Reconstruction. 

Following the War, he was secretary of the Ontario 
Research Commission during 1945-48, the work of 
which resulted in the establishment of the Research 
Council of Ontario. As director of the Council since 
1948, his energy and ability were largely ngible 
for the organization of.more than two h and 
fifty representatives of industry; government and 
universities in various research committees concerned 
with technical problems affecting Ontario’s natural 
resources and the supply of scientists. In this work 
his deepest faith lay In new generations of students 

In addition to many other affiliations, both m 
community organizations and professional groupe, 
he was first vice-president of the Royal Canadian 
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Institute &nd chairnan,of the board of Knox 
Theologioal College, Toronto. He was well known to 
many scientists in and the United States. A 
recognized authority on low-temperature physics, he 
was equally at home with men and ideas. His bent 
for organization sprang from his imaginative grasp 
of problems outside his own field, his fresh and 
stimulating spirit, and his capacity for friendship. 
Always willing to attempt the difficult, he was devoted 
to the public welfare. His early death was a shock 
to his many colleagues and friends, a great loss to 
Canada and the community in which he lived. 

In 1927 Prof. Wilhelm married Nan Kathleen 
Munro of Saskatoon. He is survived by his widow, 
a son Donald who is at present in England, and a 
nearer Mildred stil attending school. 

W. J. Mie 


Mrs. E. M. Reld 


Nu E. M. Rem, the noted palmeobotanist, died 
28 in her ninety-third yeer. The 

déuphter of John Copner Wynne Edwards, of Den- 
bigh, she was educated at Westfield College, and 
t mathematics at Cheltenham ; she turned to 
geology and botany after her marriage to Clement 
id, of the Geological Survey, in 1897. Reid was a 
ee ee ee 
d formations, and Mrs. Reid threw 

wW 


holeheartedly into this work, devising or . 


Improving techniques for extracting plant remains 
from peat, and bringing & methodical and highly 
critical intelli to the study of the seeds and 
fruits so obtained. At that time it was by no means 
generally accepted that specific identifications were 
possible from isolated seeds and fruita, let alone from 


. imperfect or fragmentary specimens which might 


- 


have undergone alterations due to incipient foasiliza- 
tion. By & close study of the fruiting organs of living 
plante, however, the Reids proved conclusively that 
E isis. ret ely recent 
could be reliably reconstru from deposits w 
contained abundant fruits and seeds. Working back- 
wards from Holocene and Pleistocene floras, their 


.joint studies culminated in an extensive memoir on 


the ‘Pliocene Floras of the Dutch-Prussian Border" 
(1915). In 1916 Clement Reid died, only three yars 
after retiring to Milford-on-Sea in 

widow remained there for the rest of her life, and 
with great determination continued her palmo- 
botanical research. She described preglacial floras 
from Durham, with an important ‘Comparative 


, Review of Pliocene Floras” (1920), and from then 


on was constantly consulted for determinations by 
botanists and geologists in various European 
countries. 

After being joined by Miss M. E. J. Chandler, 
Mra. Reid preased her investigations farther back into 
the Tertiary, 
(Natural History) published a volume by the two 
authors on the soe pies d (Oligooene) flora of the 
Isle of Wight, based e &'Court Smith oolleotion 
which had béen acquired for the Geological Depert- 
ment of the Museum. Mrs. Reid was then asked to 
study, in conjunction with Miss Chandler, the ex- 
tensive collection of pyritized fruite and seeds from 
the Eocene London Clay, which had been in the 
British Museum for more than a century. Seven 
years intensive work produced the “London Clay 
Flora" (1933), which st once took its place as 4 
classic of Tertiary palgobotany. In the introduction 
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and in 1028 the British . Museum. 
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to these two monographs,- and particularly the 
second, Mrs. Reid analysed with great lucidity the: 
phytogeographical, climatic and evolutionary sig- 
nificance of the European floral succession throughout 
the Tertiary, as revealed by studies of angiospermous 
fruits and seeds. Certainty of identifloation depended 
on morphological and anatomical structure, which in 
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‘turn threw light on secular changes of character 


within genera and families ; bi phical alliances 
of genera represented m foe dora showed an 
increasing correlation in past Tertiary periods with 
present floras of the Far East, until finally the Eocene 
of southern England proved to have a tropical flora 
related to that of the preeent Indo—Malayan region. 
After the work on the London Clay, Mrs. Reid 
undertook no major commitments, though she pub- 
lished a number of short papers either alone or with 
Miss Chandler, who lived with her and with whom 
ghe continued to discuss further studies on Tertiary 
floras of southern England. The final resulta of this 
prolonged research are now being prepared for 
publication by the Trustees of the British Museum. 
Mrs. Reid and her husband lived most frugally ; 
her life waa strictly ordered with a disciplined 
austerity ; she was critical but charming, and oould 
always find time to assist other mquirers. She was 
devoted to her church and other local affairs, and 
found solace in reading, particularly books of travel. 
Her scientific work was the outcome of steady 
perseverance combined with originality and an 
analytical mind. . N. EDWARDS 


Dr. G. H. H. Tate 


De. Goran Huskgv HawrLTON Tars, who died in 
Morristown, New Jersey, on Christmas Eve at the 
age of fifty-nine, was curator of mammals in the 
American Museum of Natural History, New York. 

« Dr. Tate was born a British subject, on April 80, 
1894, in London. He gerved in the Army durmg the 
First World War, and afterwards went to the United 
States, where, in 1921, he became a field assistant of 
the American Museum of Natural History. In 1927 
he became an American citizen, and m the same 
year graduated as a bachelor of science of Columbia 
ing his master of arts degree in 1981. 
In the same year he was appointed assistant curator 
of South American mammals in the American Museum 
of Natural History, which post he held until 1942, 
when he was made associate curator of 
and later, in 1946, curator of mammals. In 1937 he 
was made a doctor of science in the University of 
Montreal. During the Seoond World War he served 
as chief of rubber explorations.for the Defence 
Bupplies Corporation at W : 

the course of his time at the American 
Museum, Dr. Tate went on forty-two collecting 
expeditions, to South America, New Guinea and 
Australia, as well as to West Africa. These expedi- 
tions, many of them carried out in association with 
Mr. Richard Archbold, led to an imposing series of 
monographs, those on the Chiroptera, tia and 
Marsupialia’ being of particular importance. 

Dr. Tate came fairly regularly to England, where 
his mother still lives, and his work brought him for 
weeks at a time to the British Museum (Natural 
History), where the staff of the Mammal Room were 
always glad to welcome him, together with his wife 
Eleanor who survives him. 

T. O. 8. MogxurBoN-BSoorTT 
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which exoited much attention, indicating & new &ud 
fruitful approach to this problem. In 1946 Mr. 
Phillips became head of the Laboratories at Sketty 
Hall, where he has done much to inspire the team 
working. there on problems of ooetings and steel 
surfaces. 
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NEWS and VIEWS 


Applied Mathematics In King’s College, London: 
Prof. H. Bondi 


Toa vacancy in the ARE I 
mathematics at King’s College, 
London, ‘created by the departure of Prof. G. . Dr. J. Pearson 
Temple to Oxford, has been filled by the appoint- Mz. PurrLrIES is to be succeeded by Dr. J. Pearson, 
ment of Mr. H. Bondi, at present University lecturer at present head of the Chemistry Department of the 
in mathematics at Cambridge. Mr. Bondi entered British Iron and Steel Research Association. Dr. 
Trinity College, Cambridge, in 1937 and was placed Pearson graduated in 1933 in the University of 
m the first class (Wrangler) of Part IT of the Mathe- London, gaining his M.Sc. a year later for research 
matical Tri in 1939. His career was prevented ^in organic chemistry, and then joined the Research 
from following the usual course by the outbreak of Department of Tube Investments, Ltd., to carry out 
war, during which he in important theoretioal work m connexion with the manufacture of stcel 
and experimental problems for the Admiralty. In tubes and allied producta. During 1937-46 he was 
1948 he was elected to a research fellowship at employed in the explosives branch of the Armament 
Trinity College, and in 1952 to a staff fellowship. Research Department, Ministry of Supply, and 

Mr. Bondi’s researches have beén in a wide range obtained his doctorate in 1946 for research work on 
of topics in mathematical physics, theoretical astro- the polarography of organic com unds. In 1946 
nomy, and geophysica. ifted with the degree of Dr. Pearson became head of the Chemistry Section 
mathematical aptitude one associates with Cam-_ of the Swansea Laboratories of the British Iron and 
bridge and Trinity College, and possessed of a deep Steel Research Association, where he was largely 
appreciation of the philosophical aspects of science, concerned with problems on the disposal of spent 
Mr. Bondi found suitable material for the application pickle liquor, and was appointed head of the 


of his talents in the new ideas in astronomy that had 
been developing in recent years. His earliest papers 
were on such subjects as the theory of shock waves, 
of the mechanism of accretion, and the development 
of special methods for dealing with the refractory 

ions that govern stellar structure. In geophysics 
his work has been concerned with important 
hydrodynamioal problems of the motion of the 
fluid core of the earth resulting from precession 
and the retardation of the earth’s rotation. More 


Cornell University with a research appointment, and 
again in the autumn of 1953 he visited Harvard 
College Observatory to deliver lectures. 


South Wales Laboratories of the British Iron and 
Steel Research Assoclatlon : 
Mr. D. Luther Phillips 


Me. D. LuruHER PmuiLLre8, who will retire in 
February under the age-limit from his as head of 
the South Wales Laboratories, Sketty Hall, Swansea, 
of the British Iron and Steel Research Association, 
graduated in 1911 with honours in chemistry at the 
University College of Wales, wyth, and was 
later awarded an 1851 Exhibition industrial bursary 
at Baldwins Iron and Steel Works, Landore, Swansea. 
During the following years he became successively 
chief chemist and metallurgist, blast-furnace 
and (in 1928) works manager of the Landore ss dm 
In 1931 he was appointed senior research officer 
to the local steel and tinplate associations at the 
Metallurgy Department, University College,-Swansea, 
and bis work at Swansea on stram age-hardening 
culminated in & joint paper with Dr. C. A. Edwards 
and Mr. H. N. Jones on ‘The Influence of Some 
Special Elements on the Stram Age Hardening and 
Yield Point Characteristics of Low Carbon Steele”, 


Chemistry Department in February 1950. 


Sir James Frazer, O.M., F.R.S. (1854-1941) 


JANUARY l marked the centenary of the birth of 
Sir James George Frazer, in whose works a new 
science, the comparative study of primitive religions, 
was established. After graduating at Glasgow, 
Hrazer became a 


“The Fasti of 
Ovid”, published in 1929. In applying the com- 
parative method to the study of religions, his aim 
was to them not as systems of truth or falae- 
hood to be demonstrated or refuted, but as phenomena 
of consciousness to be examined like any other aspect 
of human nature. Many of his researches are embodied 
in “The Golden Bough”. This great work developed 
slowly. As originally publiahed in 1890, it was in 
two volumes. The second edition, which appeared 
in 1900, was in three volumes. Research continued, 
and finally, between 1911 and 1915, the great third 
edition in twelve volumes was produced. His friond 
Anatole France said of him: ‘Frazer nous a donné 
de l'homme la connaissance la plus vaste et la plus 
neuve. Il nous & fait entrer dans lẹ pensée des 
barbares d'&ujourd'hui et dea temps lointains; il a 
substitué aux fables que l'homme imagine ponr 
expliquer sa propre origine les premiéres données 
d'une science rigoureuse, qui n'existait pas avant 
lui". When he died in his eighty-eighth year, a life 
of long-sustained industry had ensured the permanent 
recording of the results of researches that have a 
profo significance for mankind. - 


The B.B.C. ''Sclence Survey”: Dr. Archle Clow 

Ow February 4, Mr. Eric Simms is broadcasting 
in the B.B.C. Home Service on ' : their 
Vocabulary and ". This talk will be 
the 250th to be produ by Dr. Archie Clow, of 
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ihe British Broad 
now well known as “Science Survey’. 
has proved to be a remarkable levemenrt. Sir 
Edward leton ssid at the British Association 
meeting at Liverpool in 1953 that: “You have not 
really got to the bottom of the matter yourself if 
gh panes aed cosine Peru Leid ime 

. Clow has always seemed to bear this in mind 
when selecting his speakers for Science Survey. 
Nevertheless, he has also always insisted on sub- 
stance in these broadcasta and an absence of ‘talking- 
down’ to the listener. Scientific material, even that 
of immediate human or sociological or industrial 
Importance, is sometimes difficult material 
when being for interpretation to the non- 
scientist, either by radio or through the newspa 
preas, yet it is possible to hold the mterest of a 
listener or reader onoe his interest is captured at the 
initial stages. But this needs careful p tion 
end handling, and it seems that here Dr. Clow has 
revealed a genius for production. It is good, there- 
fore, to have the opportunity on this 250th anniver- 
sary to congratylate Dr. Clow on his excellent work 
in scientific exposition and interpretation through 
the medium of the radio. ` 


Science and Forelgn Relations in the United States 


Waas the I of contributed to 
, the September issue of the Annals of the American 
Academy of Political and Social Sciences gi & clear 
factual account of the part that the United States 
Congress plays in the foreign relations of the United 
States, it will disappoint thoee whose hopes had been 
raised by the appearance of the Berkener report on 
“Science and Foreign Policy”. Followmg some 
account of the constitutional position of Congress and 
of the part it has played before and after 1900, the 
functions of Cangress in foreign relations are explained: 
and then the relations between legislature and 
executive. Nowhere, however, not even in the oon- 
cluding discussion of the future of Congress in foreign 
relations, is any reference made to the recommenda- 
tions of the Berkener report, and it wÜbuld seam 
prudent to conclude that the likelihood of these 
recommendations being implemented is alight. The 
influence which science exerts on the foreign policy 
of the United States in the foreseeable future is likely 
to be negligible, at any rate until the public discussion 
of nuclear energy problems considered by Dr. J. B. 
Conant as desirable is also possible. 


Insect Enemles of Western Forests of the United 
States 


A FIELD manual by F. P. Kean on “Insect Enemies 
of Western Forests” has been issued as & revised 
edition by the United States Department of Agri- 
culture (Misc. Pub. No. 278; pp. 280; Govt. Printing 
Office, Washington, D.O., 1952; 1 dollar) It ma 
very j illustrated manual covering a wide 
range of forest insect pests, and written for the use 
of forest rangers, fleld-men and others responsible for 
the protection of the forest resources of the United 
States. The raison d'é&re is to bring together m 
summary form published bulletins, articles and 
records and also unpublished reports. The manual 
is restricted. to insecta found in foreste west of tbe 
Great Plains, roughly the 100th meridian. In dealmg 
with the control of the important bark beetles, of 
which some details of costs are gi the author 
correctly says: “At the beet, remedial bark-beetle 
control is only a temporary expedient or a method 


This series 


NATURE 


casting Corporation, in the series 


- p. 187 of 


January 30, 1954 VoL. 173 


of suppreasing outbreaks that have been brought 
about some interruption or disturbance of 
the biological balance’. The only permanent. pro- 
tection to forests is by the maintenance of the natural 
balanc. i 


Fossil Water-Ferns 


A wots in the Transactions of the Suffolk Natural- 
isis’ Sootely (8, Pt. 2) describes the discovery of two 
genera of water-ferns, Arola and Salvinia, in inter- 
glacial deposits in Suffolk. Both these genera &re 
new to the British Pleistocene flora, but have been 
found in interglacial, deposite on the Continent. 
Arola was found in the deposits at the classic mite of 
Hoxne, and Salvinia in the interglacial deposit at 
Bobbitt's Hole, near Ipswich. Only the male and 
female spores of the plants have been found so far. 
The spores of the fossil Arola are very similar to 
those of the modern A. filiculotdes Lam., & species 
which was introduced mto Britain towards the end 
of the nineteenth century. The species of fossil 
Salvinda has not yet\been determined. (See also 
this issue.) 
Potassium Absorption by Growing Root Cells 

UsrwG a technique, which is deecribed, R. Brown 
and P. M. ight (J. Hap. Bot., 4, ll, 195; 
1953) have shown when thin serial sections of 
maize root, taken from the apex backwards, are 
immersed in 0-01 N solution of potassium chloride in 
water and in 2 per. cent fructose, absorption of 
potassium by the distal or tip section, which con- 
gists almost entirely of meristematic cells, is abnor. 
mally low. This is attributed to the absence of a 
tonoplast ing a central yacuole in the cells 
of this region. The data for potassium absorption: 
are presented in various ways, but when they are 
reduced to a unit cell basis they show that, per cell, 
absorption increases as expansion occurs in the 
root. This is ascribed to an increasing protein con- 
tent. It is shown that during cell growth in the root, 
the cytoplasm differentiates in such a way that 
absorption per unit protein increases. When sugar 
ia provided, the rate of absorption is always stimu- 
lated, though the effect of it on final concentration 
varies with the extent to which the ‘tissue grows. 
Although when the root is sectioned the rate of 
absorption is lowest in the meristem, nevertheless 
this is the region of highest potassium concentration 
in the intact root. The mechaniame which may be. 
involved in the different circumstances are discussed. 


The Flamanville Granite In Normandy 
Ix 1894 Michel-Lévy published a memoir on the 
Flamanville Granite, long regarded as & classic, in 
which he recorded evidence indicating that the 
granite had been produced m sifu from the pre- 
i rocks. Dr. N. R. Martin bas recently 
carried out a structural study of the mass (Quart. J. 
Geol. Soc., 108, 311; 1983), using the techniques 
originated by the late Prof. Hans Cloos. „Dr. Martin 
“considers that the granite was emplaced as a diapir 
that forced its way through & belt of moompetent 
rocks—already folded on eral east-west axes— 
which were neadily buckled still further and thrust 
aside. The directions of the reri flow-planes of 
granite minerala and of the foliation of the 
surrounding hornfelses are said to be consistent with 
the ion that the ite was forcefully 
intruded through a ‘néck’ below what is now the 
eastern side of the mass. As the resulting pluton was 
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continually fed with magma, it became imflated 
within & plastic cover, somewhat like an expanding 
balloon. In contradistinction to earlier views, ib is 
concluded that, although metasomatimm, feldspath- 
ization and assimilation of stoped blocks have 
undoubtedly occurred along- the contacts, these 
are to be regarded as only incidental to 

the emplacement of the mass as magma. It is note- 
worthy that Dr. Martm states that the xenoliths 
detached by stoping “added to the volume of the 
magma" and that “their assimilation changed its 
ition”. Thus no attempt is made to solve the 

space problem by stoping. On the other hand, the 

j notis of ghouldering agido the country rocks 
has a serious weakness which is revealed by the 
'balioon' analogy. Balloons frequently burst, and 
the Flamanville ‘balloon’ would surely have done 
sO as its roof was tom apart by the underlymg 
expansion. Once volcanic activity began, and that 
would probably be at an early stage, magmatic 
pressure would no longer be available for thrustmg 
aside the walls. Speculation apart, however, Dr. 
Martin has made ao important contribution by 
presenting genuine evidence that the mass is 
mirusive. Evidently the problem of emplacement is 
much more intractable than was previously supposed. 


Personnel Officers In Industry 

AN interesting comment on the changing climate 
in industry is revealed in the annual report of the 
Institute of Personnel Management for 1952-58. 
The Institute is an association of men and women 
oonoerned with the personnel function of manage- 
ment. In 1922 the total ip amounted to 
388; in 1937 this number had increased to 613. By 
1942 this total had. moreased to 1,633 and, by 1952, 
had leaped to 3,806. The figures are ample evidence 
of the increased attention which is being paid to the 
human factor in industry. The report also directs 
special attention to developments in the retail trade 
and the continued emphasis on traming, especially 
management training, as well as the extended oon- 
tacta which have been built up in countries overseas, 


National Research Counci! of Canada: 
1953 


. Taa National Research Council of Canada's 
"Review 1953” (N.R.O. No. 3034; pp. 244112 
plates ; Ottawa: Queen’s Printer, 1953; 76 centa) 
gives, as is usual, more detailed and specific informa- 
tion on the work of the Council's laboratories during 
the year ended December 31, 1952, than is contamed 
m the thirty-aixth annual report of the Council, and 
includes some later work. It almo contains a directory 
of staff, as of July 1, 1953, arranged by divisions 
and sections of the Council, covering scientific staff 
from junior research officers upwards, and i 

of staff serving as representatives of the Council on 
external committees. Reporta of the various com- 
mittees include particulars wisis dim well as, 
like the reports of several divisions, a list of pub- 
hoations during the year. Of tho total staff of 1,955 
on July I, 1053, 535 were scientiflc, 675 technical, 
472 general service and 269 maimtenanoce. 


First International Seaweed Symposium E 


Tum of the First International Sea- 
weed Symposium, held in Xdinburgh durmg July 
1852 (see Nature, 170, 478; 1952), has now been 
published . 131; from the Institute of Seaweed 
Research, vereak, Midlothian, Scotland, 1953; 
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l0e. 6d.). The lively contemporary interest in the 
biology and utilization of marine alge is indicated 
by the facts that this Symposium was attended by 
nearly two hundred people from twenty-one differant 
countries, and that it is proposed to hold a second 
one in Norway in 1955.. The fifty-three vr ley sub- 
mitted, and abstracted in this report, deal with 
phycology, algal chemistry, the commercial utilization 
of alge, harvesting technology and world resources. 
The main effects of the report are to indicate the 
wealth of biological and chemical problems awaiting 
investigation, to which the attention of students 
might well be directed, and the fact that substantial 
contributions are being made in many oountriee. 


Scholarships for Study Abroad during 1954—55 


Tas British Council has published a booklet giving 
details of more than a hundred scholarships offered 
to British studenta by sixteen foreign countries for 
study abroad during the academic year 1954-55. 
The scholarships are intended mainly for graduates 
and undergraduates of universities in the United 
Kingdom, but some are also open to those with non- 
academic professional qualifications. The awards 
generally provide for free tuition and maintenance, 
and are tenable for periode varying from four to 
twelve months. The countries offermg scholarships 
aro Austris, Belgium, Brazil, Denmark, Fmland, 
France, Germany, Iceland, Italy, the Netherlands, 
Norway, Portugal, Spam, Sweden, Switrerland and 
Yugoslavia. The olosing date for receipt of apph- 
cations varies for each country, the earliest date 
bemg March 8. Further hari aad and application 
forms may be ob by sending & stamped 
addressed foolacap envel to any British.Councu 
office in the United om, or to the Controller, 
Education Division, British Council, 65 Davies 
Street, London, W.l. 


N.Z. Natlonal Research Fellowships 


Tus Minister of Scientific and Industrial Research, 
New Zealand, has awarded the four National Research 
Fellowships to be taken up durmg 1954 as follows: 
R. W. Burlng, a graduate of Victoma Univeraity 
College, who is at present doing research in geo- 
physica at the Imperial College of Science and 
Technology, London, and will then undertake spesial 
research at the National Institute of Oceanography, 
London; R. A. Couper, & graduate of geology of 
Victoria University College, who will study pelmo- 
botany at the Sedgwick Museum, University of 


‘Cambridge; P. A. Toynbee, a graduate in chemistry 


and diploma-holder in industrial chemistry of Canter- 
bury University College, who will do research in 
Britain on the total gasification of sub-bituminous 
coala at the Birmingham Research Station of the 
Gas Research Board; H. P. Rothbaum, & graduate 
In chemistry of Victoria University College, who will 
study photochemistry at the University of Oxford. 
National Research Fellowships are offered annually 
to suitable applicants with postgraduate experience 
in scientific researoh to enable them to study in New 
Zealand or overseas institutions. Each Fellowship is 
worth £600 a year, with a marriage allowance of 
£100 & year, and grants of up to £50 for books, fees, 
eto., and up to £150 for travel are also paid. They 
are tenable for one year, with possible extension for 
& further year. The four present recipients, whose 
ages vary from twenty-seven to thirty-three years, 
are al members of the New Zealand Department 
of Scientiflo and Industrial Research. 
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Physicists In Britaln during July 


The Eighth General Assembly of the International 
Union of Pure and Applied Physics will be held in 
London during July 7-10 in the rooms of the Royal 
Society. The business meetings will be attended by 
delegates from the national adhering organizations of 
the International Union and by members of the 
Union’s Commissions on Publications and Symbols, 
Unita and Nomenclature ; but, in order to profit by 
the fact that a numbér of distinguished foreign 
scientists will be in Britain for the occasion, & number 
of conferences on physical subjects have been 
arranged. Under the auspices of the International 
Union, two conferences will be held during July 13- 
17: one m Glasgow on experimental and theoretical 
nuclear physica, under the chairmanahip of Prof. 
P. I. Dee, at which problems of nuclear structure 
and properties of mesons will be dealt with ; 
the other in Bristol on the-physica of the solid state, 
under the chairmanship of Prof. N. F. Mott, at which 
defecta in orystellme solids, and particularly their 
investigation by the use of microwaves and the 
relation between dislocations and other defecta, will 


July 12 (2.80 p.m.), respectively. In addition to 
these eventa, & amall limited meeting on the mech- 
anical properties of metals will be beld during July 
19-20 in the Department of Metallurgy of the 
University of Birmingham under the chairmanship 
of Prof. M. Cottrell, and the International Commission. 
on Electron Microscopy will be holdmg & meetmg in 
London during July 16-21. 


Chemlcal Soclety : Anniversary Meetings In Man- 

chester 

Tum anniversary meetings of the Chemical Society 
will be held this year in the Univermty of Manchester 
during March 81—April 2. The progeedmgs will oom- 
menoo with a symposium on “Dynamic Stereo- 
chemistry”, arranged jointly with the Manchester 
Sections of the Royal Institute of Chemistry, the 
Society of Chemical Industry and the Institute of 
Petroleum. I+ is hoped that the speakers will include 
Prof. C.,K. Ingold, Prof. E. D. Hughes, Dr. P. B. D. 
de la Mare, Prof. E. Winstein (Los , Cali- 
fornia), Prof. V. Prelog (Zurich). Prof. D. H. R. 
Barton and Prof. K. Alder (Cologne). Further details 
of this symposium can be obtamed from Dr. M. A. T. 
Rogers, Academic Relations Department, Imperial 
Chemical Industries, Ltd., Dyestuffs Division, Hex- 
agon House, Blackley, Manchester 9. On the folowmg 
day, April 1, there will be the annual meeting of 
local representatives of the Bociety, followed at 
11.80 a.m. by the Liversidge Lecture, to be given by 
Prof. H. J. Emeléus, professor of inorganic chemistry 
in the University of Cambridge, who will speak on 
“Organometallic Compounds containmg Fluorocarbon 
Radicals’. On April 2 the Society will hold ite 
annual general meeting, and then at 11 am. the 
president, Prof. O. K. Ingold, profeasor of chemistry 
in University College, London, will grve the presiden- 
tial addres. "The afternoons of April 1 and 2 will 
be devoted to visits to industrial organizations, and 
all three evenings will be taken up with social events. 
Further details can be obtained from the Society at 
Burlmgton House, London, W.l. 
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Colonial Service: Recent Appointments 


Tas following appointments have recently been 
made m the Colonia] Service: A. G. Dalgleish 
(assistant secretary, Office of Member for Agriculture, 
Kenya), secretary for agnoulture and natural 
resources (general) Kenya; R. F. A. L. Reed (senior 
agricultural officer, Nigeria), principal of schoels, 
Agricultural Department, Western Region, Nigeria ; 
E. Collms (chemist, Hong Kong), government 
chemist, Medical Department, Hong Kong; D. A. 
Frye (senior chemist, Federation of Malaya), chief 
chemist, Singapore ; J. W. Du Preez (senior geologist, 
Geological Survey Department, Nigeria), assistant 
director, Geological Survey Department, Nigeria ; 
R. Walls (assistant director, Geological Survey 
Department, Nigeria), deputy director, Geological 


Survey Department, Nigena; C. F. F. Gayle (agn- 


~cultural officer, Jamaica), senior soil conservation 


officer, Jamaica ; J. H. Haughton (senior agricultural 
officer, Jamaica), chief agricultural offioer (agronomy), 
Jamaica; E. R. H. Martin (assistant agricultural 
superintendent, Antigua), agricultural superintendent, 


` Antigua; W. G. Stuart (senior agricultural officer, 


Jamaice), chief agricultural officer (development), 
Jamaica; A. D. Swan (meteorologist, Gold Coast), 
assistant director of obeervatory, Mauntaus; A. K. 
Auckland, botanist (plant breeder), Tanganyika ; 
T. E. Cobb, agricultural officer, Singapore; M. C. 
Cronm, J. B. Fmney and P. R. MacCrmmmon, &gri- 
cultural officers, Nigeria; K. M. L. Matthews, 


‘agricultural officer, Uganda; W. F. Van der Byl 


Morkel, agricultural officer, Northern Rhodema; H. 
Affleck, scientific officer, “Federation of Malaya; 
R. F. Barnes, scientific officer (plant pathologist), 
Jamaica; P. 8. Corbet, scientific officer, East Africa 
High Commussion; O. C. Dra , medical research 
officer, grade 2, East Africa High Commission ; M. J. 
Holden, soientiflo,offioer, Sierra Leone; A. W. Allen, 
soil scientist, Department of Agriculture, North ^ 
Borneo; E. W. Fowler, chemist/aasayer, Northern 
Rhodesia ; D. A. Livingstone, economist/statistician, 
Kenya; J. Lucas, fisheries offloer, East Africa High 
Commission ; J. Stoneman, fisheries officer, Uganda ; 
G. C. Vickers, veterinary officer, Jamaica ; R. A. Wood, 
chemist, Department of Agriculture, Nyasaland. 


The Night Sky In February 


Naw moon occurs on Feb. 3d. 15h. 55m., v.r., 
and full moon on Feb. 17d. 19h. 17m. The following 
conjunctions with the moon take place: Feb. 4d. 
2]h., Mercury 4? 8.; Feb. 12d. 05h., Jupiter 4° B. ; 
Feb. 28d. 22h., Baturn 8° N.; Feb. 26d. 05h., Mars 
4° N. In addrtion to these conjunctions with the 
moon, Mars is in conjunction with Antares on Feb., 
25d. 0h., Mars being 5:4? N. Mercury is an evenmg 
star, settmg at 17h. 46m. and 18h. 50m. at the 

mni and middle of the month, respectively ; 


‘but towards the end of the month it seta about 


twenty mmutes after sunset, when rt will be invisible. 
Venus, an evening star, seta too soon after the sun 
to be favourably seen. Mars, & morning star, rises 
about 2h. 15m. throughout the month. At the 
beginning of the month it lies a little south of y Libre, 
and at the end of the month a little north of « Scorpu 
(it has already been pointed out that it is in oon- 
junction with this star on Feb. 25). Jupiter, visible 
throughout the night, sete at 4h. 20m., 3h. 30m. and 
2h. 85m. on February 1, 14 and 28, respectively, 
and is & conspicuous object (stellar magnitude about 
— 2) weet of C Tauri. Saturn rises at Oh. 50m., Oh. 
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and*23h. 05m. on February 1, 14 and 28, respectively, 
and is visible in the morning hours (stellar magnitude 
about 0-6) north-west of « Libre.  Oocultations of 
stars brighter than magnitude 6 are as follows, 
observations being made at Greenwich: February 
10d. 28h. 00-7m., 23 Taur. (D); Feb. 26d. 3h. 
15-8m., a Soorp. (E). D and R refer to disappearance 
and reappearance, reépeotively. 


Announcements 


W regret to record the death, which occurred on 
January 21 at Christchuroh, New Zealand, of Lady 
Rutherford, widow of Lord Rutherford of Nelson. 


Dr. J. Sors has been appointed lecturer in 
textile physics in the University of Leeds. 

Taa Dunlop Rubber Co. has made a grant of 
£2,000 & year, Income tax paid, for the next seven 
years to the University of Birmi partly for 
general p but mainly to establish a Dunl 
Fellowship for research work on the chemistry of hi 
polymers, including natural and synthetic rubbers; 
provision for technical assistance ; and the purchase 
of apparatus not formally available. 


In 1047 the Welloome Trust made a grant of 
£5,000 for whole-time research Fellowships in schools 
of pharmacy m Great Britain, and last year this was 
increased by a further £1,200 when five Fellowships 
were awarded and the value of cach was raised from 
£350 to £400 & year. The Trust has now announced 
that it has set aside a further £10,000. The awarding 
committee, nominated by the Welloome Trust and 
the Pharmaceutical Society of Great Britain, has 
discretion to award & senior research Fellowship at 
& ‘somewhat higher rate, tenable for two years on an 
annual bams and renewable in exceptional ciroum- 
stances for a third year. Fellows must be i 
pharmaceutical chemists in Great Britain, or gradu- 
atæ in pharmacy of a British university. 

Tum Ministry of Agriculture and Fisheries is 
‘offering the following scholarships for rural workers, 
or the children of rural workers, of seventeen years 
of age or more: ten senior scholarships, tenable at 
universities or colleges, for degree or diploma courses 
in an agricultural subject or veterinary soienoe ; 
sixty junior scholarships and six extensions for 
existing holders, tenable at farm institutes, for one- 
year courses. Selection is by interview only. Further 
information and lication forms (to be completed 
by Marsh 31) oan © obtained from the Secretary, 
Ministry of Agriculture and Fisheries, Room 813, 
l Cambridge Terrace, Regent’s Park, London, 
N.W.1, or from education offices of County Councils. 

Tarwrrv CorrkaE, Cambridge, is offering as in 
previous years a number of research stu I 
end Commonwealth exhibitions, which will be tenable 
from next October. The research studentships, which 
wil normally be worth £375 & year, are open to 
graduates of universities other than Cambridge, 
who are not more than twenty-six years of age, with 
time spent in national service deductible from age, 
and who have not already been engaged on advanced 
study ot research for more than two years. . The 
exhibitions are for students from universities of the 
British Commonwealth, who intend to read for an 
honours degree, and are worth £40 a year. Appli- 
cations, to be sent through the head of the candidate’s 
university, must reach the Semor Tutor, Trinity 
College, Cambridge, not later than April 1 for student- 
ships and May 1 for exhibitions. 
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Tum international congress of ohronometry organ- 
ixed by the Société Chronométrique de France, which 
was to have been held in Paris this spring (see Nature, 
November 21, 1958, p. 042), will now be held during 
October 1-5. Those wishing to read papers should 
communicate before June 1 with the president of the 
Society, Prof. R. Baillaud, Directeur de l'Observatoire 
National de Besancon, Doubs, from whom further 
information can be obtaimed. 


Tea Soctety for Endocrmology is arranging 4 
symposium on "The Technique and Significance of 
(Estrogen Determinations’, to be held jointly with 
the Endocrinological Section of the Royal Sooiety 
of Medicine st the latter's premises at 1 Wimpole 
Street, London, W.1, on F 24, commencing 
at 10 a.m. Those wishing to attend, who are not 
members of either Society, should write to Prof. 
N. F. Maclagan, Westminster Medical School, 17 
Horseferry Road, London, 8.W.1, for further details. 


AN advanced course on information work, under 
the title of ‘Organization and Development 
of ormation Services’, will be held by Aslib 
during February 25-28, the first three days being held 
in the premises of the Department of Boientiflo and 
Industrial Research at Charles House, 5—11 Regent 
Street, 8.W.1, and the last day in the Aslib head- 
quarters at 4 Palace Gate, Kensington, London, 
W.8. The course will be mainly a series of lectures 
and is planned to be of maximum benefit to informa- 
tion workers with from three to five years experience 
in the fleld. The fee for the course is five guineas 
for members of Aslib and seven guineas for non- 
members. Further mformation can be obtained 
from the Director, Aslib, 4 Palace Gate, London, 
W.8. 

Tua Ministry of Education is arranging a short 
course in metallurgy for teachers from technical 
colleges, to be held m the County Technical College, 
Wednesbury, during July 14-24. The course, which 
will be directed by Mr. R. W. Blount, H.M. inspector, 
assisted by Mr. 8. G. Lawrenoe and other H.M. 
pou unn will deal with modern metallographic 

iques, mechanical and thermal treatment, 
modern methods of analysis, and radiographic 
techniques, and those participating will take any 
two of these sections. The work will be mainly 
practical; but there will be certain mam lectures 
which all will attend. The course is residential, 
and a charge of £13 will be made for the full board 
and ing. The tuition will be free. Application 
forms (Form 106 TSC), which must be returned by 
May 15, and further mformation oan be obtained 
from local education authorities. 


Tne Turkish National Institute of Bibliography 
issues ly a “Bibliography of Articles A i 
m Turkish Periodicals" which lists, in French and 
Turkish, artioles published during the months covered 
by successive perta. The entries are numbered 
serially and arranged prides Ss the Universal 
Decimal Classification (to two p only); within 
each section titles are alphabetically by 
author. A list of periodicals covered is given, together 
with an author index. Part 4 oovers August-Septem- 
ber 1952, and includes 3,758 entries. 


Errata. In the article entitled “Sterio Effects in 
the Electronic Spectra of Organic Compounds" 
(Nature, January 16, p. 119, col. 1, line 13), for 
"(0, = 90)” read ''0, = 90"; line 22, for “6, ~ 0" 
read “8, ~ 0”. 
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SHORTAGE OF GRADUATE TEACHERS OF SCIENCE 


T & oonference called by the Federation of 

British Industries in London, on January 14, 
to discuss the sh of science teaohers.in schools, 
the president, Sr Pilkington, said that the 
national interest demands that enough science 
teachers of ity, for all types of educational 
institution, teach and train students m the 
next few years, Bo that our scientific and industrial 
leadership of the world over the next generation may 
resist challenges. Sir Harry declared that “industry 
will pay the price of leadership ; md will invest 
in research, in development, in progress, In expansion 
and in science. Industry will try to face ita obligations 
E ter national investment 
in education of thi pet 

The demand and ly of science teachers was 
examined by Bir Charles Morris, vioe-chanoellor of 
the University of Leeds,-who said that in the 1920's 
and 1930’s a really good graduate took a long time 
to get a public school or good grammar school job 
as & schoolmaster. In addition, in the 1920's and 
1930's, schoolmastering stil attracted many able 
young men from the universities as a worth-while 
and gentlemanly life. For various reasons this seems 
to be no longer the case. There is to-day an effective 
economic demand for these men in research of all 
kinds, for general posta in industry and for university, 
Gutes edd ation) wanting. 

The péak of this demand has not been seen either 
for research or for general industry. ‘For university 
and school teachers the peak may well be reached 
between 1055 and 1960. 


universities and schools all must have some—there 
are not enough to go round. Outaide the universities 
and schools they are needed for fundamental and- 
industrial research. A knowledge of the world and 
human nature is needed to provide the necessary 
flair and imagination for effective industrial research 
and for general posts in mdustry. 

Sir Charles questioned whether the undergraduate 
body of scientists could be increased still further ; itb 
is not so easy ^as might be supposed. Most people 
agree that our presen degree standards are pitched 
at about the right place, and that a policy of greatly 


increased admissions should not be advocated if it. 


would lead to large numbers falling by the wayside 
at the end of the first year. The answer to the 
shortage of graduate teachers in science is that “we 
must make sure we are using well all the scientista 
we have in research and in industry and that we 
must somehow again make schoolmastering attractive 
to the young man of spirit, 1 ination and ambition”. 

How is this to be done 1 and more people 
are coming to think that the benefits of salary and 
other differentials must go to good men who actually 
do the teaching as opposed to good organizers and 
administrators in the schools. 

Dr. A. W, Barton, headmaster of the City of 
London School, stated that the problem is as much 
one of quality as of quantity. There are probably 
two hundred science poeta in grammar schools vacant 
to-day, while both the academic and teaching ability 
of new science teachers is lower than it was in-1938 ; 
‘10 "eent of the science teachers are either non- 

tes or graduates in arts subjects. In the past 


~ 
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ten years, 975 science teachers have left the schools 
for industry or administration. The shortage of 


departments : 
A hospital medical school in London had 30 per cent 
of ita places vacant at the same time. The science 
examiners for two of the largest examining boards 
reported that the majority of last year's General 
Certificate of Education candidates at Advanced 
Level by learning the work by heart instead 


high-level conference representative of all the interests 
who both train and use scientists should be called to 
try to secure their fairer distribution. Governing 
bodies and headmasters should readily give facilities 
for research to able science teachers, who express & 
wish to undertake it, probably-at a neighbourmg 
i tty or technical college. Governing bodies 
should also seriously consider appomting more 
science teachers to headships of schools. 
Science graduates should be deferred from national 
service if they go into school teaching. The Scientzfic 
Civil Service’ might second some of ita moientiflo 
officers for, say, flve years to the Ministry of Education 
for employment as school teachers. The universities 
could foster & rare combination of qualities by 
instituting general honours courses of three subjects, 
one of which should bé an arts subject, such as 
English or history, and the others science subjecta. 
The industrial point of view was put by Dr. P. 
Dunsheath, chairman of the Federation of British 
Industries Education Committee, who said that the 
whole vast field of technology rests on the teaching of 
fundamental science; “anything which saps at the 
roots which lie in school science will mevitably have 
a disastrous effect on the growth of the plant which 
proliferates through industry”. 
There is considerable evidence, culminating in the 


latest report of the Advisory Council on Scientific 


Policy, to show that Great Britain is already behind 
some of ite important industrial competitors in the 
application of science. To meet this situation we need 
not only & restoration of our former standards of 
soienoe teaching but also a considerable advance on 
those standards. For the successful operation of an 
industrial concern there must be mutual respect 
between the staffs employed in: the düTerent eactions 
covering research, opment and production, 
which is fortifled by the knowledge that all oon- 
cerned posees a common understanding of the 
scientific principles involved. 

Industry is more and more alive to the fact that 
the boy who leaves school at fifteen or sixteen and 
a Rn on b part-time education suffers 
a disadvantage in his climb to the more responsible 
poattions in industry. More boys who now leave at 
sixteen should remain at the school up to 
the sixth form, and then take a formal part-time 
industry-based course in the science and practice of 
I Such recruits will be- very much 
good basis of 
to build their 
ogy. Moreover, the very faot of strengthening 
the sixth form by keeping more boys in touch with 
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academic life may influence a larger proportion to 
chooee Ing as & vocation. 

The question of the balance between teaching in 
arta and in science is of considerable importance. On 
the assumption that a good brain may be pn che 
with equal profit in both soientiflo and arta 
the obvious solution is to deflect some of the arta 
studenta to science. 

Many difficulties will be side-tracked if 
for bringing preasure on schools to change their out- 
look overnight, on local education authorities to 
increase their wages bill, dr on teachers’ unions to 
accept larger differentials, are avoided. All these 
may be desirable but, fram a practical common-sense 
point of view, should be avoided at present because 
of their potential for delay. The course least prone 
to cause delay through vested interests would seem 
to be not to preas for a change in the attitude of 
the schools but to give opportunities at university 
entrance for change-over to acience and engineering 
and to provide suitable pre-entry courses for the 


Purpose. 

Although the problem is a complex one and there 
are many possible solutions, industry should not be 
asked to curtail its intake. Graduates are not being 
employed wastefully. The urgent need is a larger 
pool from which both teachers and industrial recruits 
can be drawn. 


ae 


NORTH OF ENGLAND 
EDUCATION CONFERENCE 


A: the North of England Education Conference, 
held at Morecambe on January 4, Mr. J. Chuter 
Ede gave the presidential address in which, reviewing 
the first ten years of the Education Act 1944, he said 
that the outstanding disappointment has been the 
failure to eliminate the competitive examination at 
the age of eleven. Inadequate effect has also been 
given to the principles, propounded in the White 
Paper which preceded the Aot, of directing ability 
into the fleld where it would find its best realization, 
and of facilitating free interchange of pupils from 
one type of education to another. Other disappoint- 
ments to Mr. Ede were the failure of all but nineteen 
of the 146 local authorities in England and Wales to 
submit the development plans based on the Aot, 
which they had onginally been required to do in six 
months, and the failure to correct the bias against 
oraftamanship and to do more than offer better oppor- 
tunities for technical education at the secondary stage. 
Mr. Ede’s main plea was for unity among teachers, 
parents and authorities; but he offered a welcome 
warning against straining after uniformity and ocon- 
fusing this with unity. His remarks on technical 
education were taken up to some extent in a dis- 
cussion on Tuesday morning which followed addresses 
by Mr. C. H. Wilson, principal of University College, 
Leicester, and Dr. P. F. R. Venables, rincipal of the 
Royal Technical College, Salford, on tho place of the 
university and the technical college in higher tech- 
nological education. Mr. Wilson began with a brief 
review of changes since the Barlow Committee in 
1846 recommended the doubling of the output of 
university graduates in science and technology. 
While this was virtually accomplished by 1947, all 
official statements continued to demand a greater 
; but it is important to distinguish between 
uates m all branches of technology and graduates 
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m fundamental science, and between short-term and 
long-term requirements for either. On & short-term 
view, while the supply of scientists is adequate so far 
as industry is concerned, it is inadequate for schools ; 
but on & long-term view the supply of scientists seems 
to be reasonably adequate for some time ahead, 
though the best judges consider that further expan- 
&on in technology is still needed. 

Discussing the adequacy of the present official 
policy, Mr. Wilson that there may still be 
scope for the development of new departments of 
technol in the newer universities. In the long 
run the future of technology at the universities will 
be determined by four factors: the ability to forecast 
national requirements for the different kinds of 
technologist ; the growth in industry of & much 
more generous view of the place of development 
research ; the supply by schools of students j 
to take technological degrees; and the development 
at universities of & consensus of opinion more oon- 
genial to the expansion of technological studies. Mr. 
Wilson said that he recognizes the difficulties and 
dangers to the academio health of the universities if 
&ny one faculty becomes out of balance, and he 
insisted that the universities have to face the larger 
E of the place that technological studies 

ould take in the life of the universities as a whole 
and the environment in whioh such studies are beat 
conducted : technology is not necessarily best taught 
in the environment of a strongly materialistio 


arci oa l 

Dr. Venables's paper was concerned more par- 
ticularly with the technical college and with its 
contribution to technological education, which he 
distinguished carefully from technical education. 
Compared with the technical colleges, the universities 
are & amall and relatively homogeneous group, and 
he argued that, in considering the contmbution which 
the technical colleges could make to the expansion 
of higher technological education, quality not quan- 
tity of work is the essential criterion. Technological 
education he defined as for those who “maintain, 
manage and maximise industry”, with special 
emphasis on the last two. Of the 422 institutions m 
England and Wales dealing to a greater or lesser 
degree with technical education, we need be con- 
oerned with no more than thoee 220, the principals 
of which qualify for membership of the Association 
of Principals of Technical Institutions. Further, 
analysis of the work of these institutions, includmg 
the courses they offer, enrolmenta, recognition by 
professional bodies, their conduct of research and 


pogra nite facilities and ional requirements, 

ve convinced Dr. Venables t it is essential to 

concentrate on some twelve to fifteen only of these 

Institutions. Full university ‘conditions could not 

arama be created even for 44 institutions, he said, 
alone 220. 

Dr. Venables argued realistically that the exhorta- 
tions and provisions of the Ministry of Education 
Circular No. 98 on Governance, No. 94 on Research, 
and No. 255 on Recognized Courses of Advanced 
Technology do not suffice for the further develop- 
ment of major technical colleges. The increased grant 
of 75 per cent and the recognition associated with it 
should on no account be made to an institution the 
local authority of which has not granted it & properly 
constituted established governing body with full 
powers withm an approved annual financial estimate. 
If the local authorities will not or cannot shoulder 
the financial responsibility $ in the present 


4 


198 


grant system, the increased grant, he suggested, 
SEE EAE to the college and the balance 
reoouped one or more of the local education 
authorities concerned. Under such a scheme it would 
be possible to plan long-term devel ta—Dr. 
Venables hinted here at the qui ial principle— 
academic freedom could be secured for the staff and 
residential hostels would be more readily forth- 
coming. Such major mstitutions would not be able 
to provide for all asp of technological work, and 
closer lmks would desirable with the mdustrial 
research assdciations, which Have their own part to 
play. Nevertheless, he thought that, by moreased 
full-time and sandwich courses, by vanoed or 
postgraduate courses and by in co-operation 
with industry and the research associations, and 


Dr. Venables’s suggestion to concentrate an twelve 
or fifteen major-institutions was supported by Mr. 
Wilson, and in the discussion Mr. D. J. Willams 
assured him of the whole-hearted support of the 
Association of Principals of Technical tations. 
_ Mr. Williams also advocated a separate major teoh- 

nical colleges ooammittee. There was some general 
support, too, for the view that the present grants 
system is weighted in.favour of the universities and 
the arta rather than the technical colleges and 
the sciences. In his address durmg the afternoon 
session on education and the administrative and 
financial structure of local government, Prof. B. E. 
Finer, University Oollege of North Staffordshire, 
presented evidence that, in spite of the steady 
increase in educational expenditure, local authorities 
are still not ing nearly as much as they could 
and should on education; but his address did not 
bear vary closely on the special issues raised by Dr. 
Venables. Prof. Finer was convinced that we need as 
strong a local government as can be achieved oon- 
.-BiBtently with national standards, and that it- is 
absolutely impracticable to centralize the adminis- 
tration of the schools. A recalculation of 1988 costs 
in terms of 1953 prices and school population shows 
that there has been virtually no inorease in that part 
of the coat of each child’s education which falls on 
local authorities. The real rate burden is very small 
and has become very much lower than before the 
War. The case for additional grant seams to be 
exaggerated, and he thought that local authorities 
should continue to bear the burden, subject to & 
reform of the education grant formula to make it 
more distributive, and based on & rating revaluation 
in\1956 with provisidn for a more elastic policy of 
exemptions and allowances in hard cases. 

The sessions on January 6 were concerned with 
education m other countries, in which Prof. J. A. 
Lauwerys, University of London Institute of Eduoe- 
tion, dealt with the situation in the United States, 
and Dr. G. B. Jeffery, director of the University of 
London Institute of Education, with the position in 
the African Colonies. Prof. Leuwerys emphasized 
the diversity, the sire and newness of the American 
system. There is urgent need, he said, for the 
development of . ional practices which will 
foster the steadiness of character, power of critical 
thinking, independence of judgment and the vision 
that America’s new role of leadership demands of her 
citizens. Of the comprehensive school, he suggested 
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that the British would do well to study with care 
American experience and then try to avoid repeating 
the mistakes made by others: one cannot say that 
because comprehensive schools work in the United 
States they would work in Britain. On the whole, 


- he thought that the American system is better geared 


than the British to the imperative requirements of 
an industrial and technological education, and this . 
aspect also deserves close study. Prof. Lauwerys 
was also very impreased by the enormous strides 
which have been made during the past twenty years 
in developing the professional aspects of the study of 
education. i 
Dr. Jeffery’s address outlined the rapid progress , 
made by the newly created Gold Coast Government, 
and in the subeequent discussion Mr. A. L. Binns 
described the very different conditions in Kast África. 
Dr. Jeffery maintained that the new development 
lans of the African ministers to-day, which he 
ieved are fundamentally right in the practical 
circumstances, in spite of foreseeable dangers, are 
possible only because of the efforts of missions and , 
the Colonial Education Service over many genera- 
tions. In East Africa, Mr. Binns thought that the 
only hope lies in a great reinforoement of the few 
teams of British technicians and teachers who are 
raising moral and material standards in small 


already 
areas, go that the effort may be sustained long enough 


for the development of character in African leaders 
when moral stamina has been undermined by the 
dissolution of their traditional culture. In this oon- 
nexion, Mr. T. H. Baldwin urged that eduoetioniste 
should make it possible for British teachers to take 
short-term appointments m the Colonies without 
jeopardizing their prospect at home. On January 7, , 
in & paper on the place of the three ‘R’s’ in the 
curriculum, Miss M. V. Daniel, principal of Hereford 
County Training College, urged that language, 
whether in reading or writing, should be envisaged 
as the means of communicating ideas, and mathe- 
matios as an interpretation of the physical world. 


_ 


AGRICULTURAL CROPS: QUALITY _ 
VERSUS QUANTITY - 

MEETING of considerable i ce to 
British agriculture was held at Cambridge 
during December 15 and 16, when the National 
Institute of Agricultural Botany held ite second 
Crop Conference with the theme of ‘Varieties in 
Relation to Crop Production”. More than five 
hundred Fellows of the Institute, inoldding farmers, 
seed merchants, maltsters, brewers, millers and agri- 
cultural scientists, attended to hear papers and 
discuss the topical problems posed by & quickly 
I national and international position in 
Telation to the ion of primary agricultural 
. The bulging wheat silos of North America 

and the threata of surpluses of coarse grain from the 
U.8.8.R. and other countries, onoi wih a ‘fred 
market’ for 


barley, sugar beet and wheat, 
Dr. H. Hunter introduced the subject of the barley 
crop, which occupied most of the first day, and 


~- 
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. Very soon, also, 
the vital impact of plant breeding on crop production 
became apparent, and the conflict of interesta 
between the farmer and the brewer, when considering 
the best varieties to grow, asserted itaelf. pis enda 
however, that the newer hybrid varieties are helping 
to bridge the gap, and the farmer may not have to 
decide whether to grow for quality or quantity, 
because it is hoped these hybrids may combine both 
attributes. 

This lasb point was emphasized by two of the 
three following on barley, m which Mr. O. 8. 
Elliott behaviour of the new varieties 
and unnamed hybrids in the official N.I.A.B. trials, 
and Commander A. Cory-Wright put the malteters’ 
and brewers’ pointe of view in considering varietal 
behaviour and the processors’ requirements. Elliott's 
account traced the changes in barley varieties aval- 
able in Britain since the advent of Spratt—Archer 
and P Archer, which are still generally the 
maltsters’ and brewers’ first choice, through the 
introduction of the Danish variety Abed Kenia, with 
its stronger straw, earlier ripening and potentially 
higher yielding capacity of poorer quality grain, to 
the greatly increased number of foreign varieties of 
similar type but often of no greater value. The 
problem has been to try to find a variety combining 
the desirable grain characters of the Archer barleys 
with the improved field characters of the Danish and 
Scandinavian varieties, and considerable progress has 
been made in this direction with the newest hybrids 
between varieties representing these two classes of 
barley. Thus the Danish variety Carlsberg and the 
English variety Proctor may be considered as real 
advances in combining higher yield with good 
malting quality; while other English hybrids are 
due for release next year. 

Cory-Wright’s obntribution emphasized the change 
in the varietal position, j i 


ted 


apposen, however, that growers’ and processors’ 
on varieties were by no means irreconcilable, 
though & word pf warning was given 

certam new varieties like Herta and Rika with 
pretensions to being malting barleys but with greater 
suitability for stook feed. Considerable interest was 
shown in Dr. A. Eden’s-paper on the utilization of 
barley for feeding, and the place of this cereal in the 
animal's ration, in relation to the composition of the 


grain.  . 

A different aspect of quality was discussed by Mr. 
B. T. Skelton, on the afternoon of the first day, when 
he dealt with the quality of seed stooks. Skelton 
described the two main aspects of this quality as 
the appearance—aize, colour, and freedom from 
damage, disease and impurities—and the authenticity 
and purity of strain or variety. The use of better 
methods of handling seed with improved machinery, 


seed testing and seed dreaming are important methods. 


of achisving better ys8ioal qualities, wbile the 
development of associations and 
Ms aden schemes have done much for authenticity 

. The ker acknow the very 
valuable part pla by the National Institute of 
Agricultural Botany in this matter of improved seed 


- 
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quality, which has done much to lay proper cmphasis 
on the importance of the highest atandards in seed 
stocks and of the choice of the best varieties. 

The sugar beet crop came im for very different 
treatment from the barley crop, as might be expected 
from the differance in the agricultural economy, the 
processing, and the utilization of the two crops. Mr. 
O. B. Rose, who dealt with the crop in goneral, 
speculated on.the reasons for the much increased 
production per acre of beet, and discussed ways 
in which varieties could be improved to produce 
what he described as the ideal sugar beet variety of 
the future. The list of characters was formidable : 
regularly-ahaped single-germ seeds of high germina- 
tion capacity, easily processed for sowing m a 
precision drill; strongly growing plants resistant to 
disease, bolting and chemical sprays ; roots of heavy 

ight and high sugar percentage with high juice 
purity; and tops with neat crowns easily 
removed by machine. Rose dealt with the practical 
significance of these characters to the sugar beet and 
beet sugar industry in Great Britain, making especial 
reference to the importance of obtaming some control 
for virus yellows, and he gave warning, from the 
reported experiences on the Continent, against being 
optimistic of the benefits of the use of monogerm 


‘seed and polyploid varieties. Mr. L. A. Willey 


elaborated on some of the more important varietal 
characters already mentioned in describing the 
resulta of the N.I.A.B. triasla, and made special 
reference to the importance of bolting resistance (in 
which the varieties Oambridge K.N.B. and Klein 
AA are best), and to the difference in the financial 
returns resulting from growing the best as opposed 
to the poorest varieties. These two papers emphasized 
that in sugar beet there is no conflict of interests 
between grower and processor when it comes to the 
choice of variety. 
The final session of the conference, on the second 
ing, was devoted to quality in wheat, four 
papers being given on this topic. Mr. L. Hector 
Read, in dealing with the economic aspects of wheat 
quality, referred to the millers’ attitude to milling 
quality, and the quality of the flour in relation to 
the use to which it is to be put. Read emphasized 
the vital importance to the miller of these gram 
characters, and he pleaded for a greater under- 
dui at ag) qus iles rie cepi gd isa 
when choosing the mosb suitable varieties to grow, 
grain quality is such a strongly expreemeed 
varietal character. A similar argument was put 
forward by Mr. Sebert Humphries, who dealt with 
flour, bread and biscuits from the millers’ point of 
view. Humphries gave an ivocal account of 
the requirements of the miller, the chgraoteristiog of 
foreign and native wheata, and varietal differences 
on the mill. He asked for there to be a purpose ın 
English wheat production and & due regard for the 
ee ee while he made a strong 
case for the millers’ discrimination in buying par- 
ticular varieties. Mr. E. N. Greer preesed home the 
real differences between wheat varieties in the 
type of flour they produce, and he also gave an 
account of tests for millmg and baking ities in 
the laboratory. i 
These three papers emphasired strongly the oon- 
fliob of views between the requirements of the farmer 
on one hand and thoge of the processor and manu- 
facturer on the other, except in certain types of 
wheat. Thus, the most acceptable varieties for the 
miller, who has to oonsider the manufacturer who 
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wil use the flour, are mostly the -‘quality’ native 
varieties like Yeoman and Holdfast, while the farmer 
prefers the hi ei agp. stronger-straw varieties 
like Cappelle Bersee, and the French- 
type Hybrid 46 bred in Britain. Ovcoasionally the 
apparently conflicting requirements are reconciled, 
as in the variety Atle, while, as in barley, hope for 
further reconciliation was expreesed in the charac- 
teristios of new hybrids. Mr. D. G. Bullard put the 
farmers’ point of view, and questioned, as did moat 
farmers present, whether the millers would be 
to pay an adequate premium for gram 
ity to compensate for the lower yield of the 
varieties of accepted quality that are available. 

As in the case of barley and sugar beet, the wheat 
pence was left for the plant breeder to resolve as 

he can. ‘The conference brought out most 
clearly the demand and necessity for further improve- 
ment in the varieties of the three crops. The scientific 
problems posed by such contmuous improvement are 
varied, and the work of improving, testing and siftmg 
the plant material is the foundation of a progressive 
crop husbandry. 

The chairman on the first day of the Conference 
was Mr. Roland Dudley, and on the second day Mr. 
Samuel Taylor. Dr. G. D. H. Bell summed up the 
proceedings on both days. G. D. H. Burn 


ANALOGUE AND DIGITAL 
COMPUTERS 


PROCEEDINGS OF THE WESTERN COMPUTER 
CONFERENCE 


HE proceedings of the 1953 Western Computer 

Conference, held during February 4-6 at Los 
Angeles, California, under the joint sponsorship of 
the Institution of Radio Engineers, the American 
Institute of Electrical Engineers and the Association 
for Computing Machinery, has now been published* 
and contains the full text of the technical pa and. 
of the n discusaion, together with of the 
four addreases, presented at the Conference. The 
papers were concerned with the application of oom- 


puters to the handling of business date and to aircraft | 


design and with recent developments in analogue 
and digital computing equipment. The subject of 
the discussion was “An Evaluation of Analog and 


Digital ters’, and the panel of four experta, 
under e kalan of Prof. G. D. MoCann, of 
the California Institute of Technology, consisted of 
Dr. J. L. Bernea, a mathematician and engineer, Mr. 
F. Steele, vice-president of.Digital Oontrol Systems 
and an engineer, Dr. L. Ridenour, formerly a nuclear 
physicist and now vice-president of the International 
Telemeter Oorporation, and Dr. A. W. Vance, an 
electronics engineer of the Radio Corporation of 
America. 

The addresses were delivered Dr. Simon Ramo, 
of the Hughes Aircraft y, Dr. R. D. Huntoon, 
of the National Bureau Standards, Dr. Lee A. 
DuBridge, president of the California Institute of 
Technology, and Dr. J. E. Hobson, director of the 
Stanford Research Institute. Dr. Ramo dealt with 
the impact of computer development on the training 


` s of the Western held by the 
Joint IRH- 
California, 


Opat 
AOM Oomputer erence Committee, Los Angeles, 

February 4—6, 1953. Pp. 231. (New York: Insi 
Radio Hngineers, Ino., 1053) 3 60 dolars. 
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and utilization of engineers. He maintamed that the 
development of computers is work which may soon 
be engaging the greatest number of engineers and 
scientists ; specially tramed graduates with a know- 
ledge of the physical sciences (with ig nay on 
electronics), the workings of the human brain and 
busineas and industrial procedures in addition to 
government and labour regulations are required, and 
industry must particularly avoid large programmes 
until such capable technical experts are available. 
Dr. Huntoon discussed the factors influencing the 
effective use of computers and comed the word 
‘psycho-numerosis’’ to describe the problem of 
matching computing machmes to the needs of 
research workers. He suggested that ‘electronic 
brame'', like human brains, in the process of evolution 
must adapt themselves to their environment in order 
to survive and prosper. 

The complex problem of scientific man-power was 
the subject of Dr. DuBridge’s address. He outlined 
the salient factors which affect the supply and 
demand of scientists and engineers and suggested 
measures to remedy the present inadequate ly. 
Finally, Dr. Hobson, in an address entitled “New 
Equations for Management”, reviewed the various 
new factors which the complexity of industrial 
operations have introduced and indicated how the 
facta produced by a may be properly 
præented to and j by the managements of 

The eighteen technical pa 
four seasions. The first an 
devoted to lications of computers to commercial 
and to al design problems, respectively. The 
third and fourth seasions dealt with more speciflc 
technical problems in the design and use of particular 
sections or types of computers and included papers 
on the ‘Nordsieck’ computer; the new laboratory 
for three-dimensional guided missile simulation 
devised by the Reeves Instrument Corporation, New 
York; an improved cathode-ray tube odo in 

; ferroelectrics as & memory element for 
digital computers; and the solution of partial 

Hferential equations by difference methods using 
the electronic differential analyser. 


were presented in 
second sessions were 


METEOROLOGICAL OFFICE 
ANNUAL REPORT FOR 1952-53 


Meteorological Office haa the taak of meeting 
the civil and Service (except naval) requirements 
of Great Britain for meteorological information of all 
kinds and of improving by research ite ability to 
meets those n . A feature of the report of ite 
work during the year April 1, 1952-March 31, 1053*, 
is that during this period the organization for the 
provision of weather forecasts and other information 
was extended. One example of this was the appli- 
cation to the east coast as a whole after January 81, 
1953, of the system of special warnings of meteoro- 
logical situations known to be associated with ooestal 
flooding, which had been applied successfully to the 
River Thames in London for many years. Experi- 
ments in the transmission by facsimile equipment to 
selected out-stations of charts drawn at the Central 
Forecast Office were begun with the view of im- 
Se Report of Do PIRE TINI UAE cal Office for the 
Yoar A 1,1 to Maroh 31, 1953. (ALO. 578.) ; (London : 
H.M.B.O., 1962.) 2s. net. : 
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B.T.L. MAGNETIC | DIRECT DRIVE 
. STIRRING APPARATUS 
| for eradion in the following ways :— 


1. Stirring with Magnetic Paddle 

2. Low-speed stirring from pulley with 
spring belt 

3. Direct Drive stirring with chuck 
and standard paddle 


LI = aa 


4, Remote stirring with Flexible 
Attachment and standard paddle 


Fall details of this and 
OE DUO EIAS Gener 7 
A UR RII sed be eu on 
ALA request. 


BAIRD & TATLOCK (vwo) LTD. 
Scientific Instrument Makers 
FRESHWATER RD., CHADWELL HEATH, ESSEX 


for . 
infra red optical 


purposes — 


we now hare- 


=- PERICLASE 


(MAGNESIUM OXIDE) 
E available in circular flats for windows 


Periclase is a cubic crystal, having about the same 
coefficient of expansion as mild steel. Its trangmission 





Please let us have your enquiries 
Ihe Infra Red Development Co., Limited 


WELWYN GARDEN CITY, HERTFORDSHIRE, ENGLAND 
Telephone: Welwyn Garden 4022 - 
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HILTON, P. ]; An Introdection to Homotopy. (Cambridge Tracts In 
Mathematica and Mathematical ca, No, 43.) Demy 8vo. wili+ [42. 
(Cambri * At the Unlverzity 1953.) 15s. net.* 

LIN ,D V., and MILLER, J C. P. Cambridge Elementary Statistica | 


( bridge : At the Unrversicy Press, 1953.) 


LITTLEWOOD, L E. A Mathbematician's Miscellany. Ex. Cr.8vo. Pp. 
vil+ 136. don - Methuen and Co., 1953.) 15s. nec.* 

McLACHLAN, N. W. Complex Variable Transform Calculus, 
with Technical Ap Eye ie e Fran, 1950) Svo. Pp. odl+388. 


MUSES, C, A. EA d Hactvrey Theory After a Half Century, 
nc, 


289 (Delhi S. Chand and 


PARS, L. A. Introdocton 


eclentfique du Centre N 


1953.) 2.15 dollarz.* 
ext Book of Matrices. Small Cr. 8yo. Pp. vil+ 

yo 1953.) 7 rupees 8 annas, 

to Dynamics. Demy 8vo. Pp. xxl] 4-501, 


4to. Pp Wick n QUERI lona dala Rarua d Operaa 1953) n.p.* 


Radíioective Substances. 


Fourth d er. df estar aeree d xv-+ 120. Teton P Sir haac Pitman and 
$ons, Ltd., 1953.) 12s. 6d. net.* 
COMPTES RENDUS du premier Con intermidonalda Microscople 


Electronique, Paris, |4—22 bre (750. Mémoire hors re No. I. 
Publié par la Société Francalse de ire Théorique et Appliquée avec 
Pe ety i Centre aj de la rche Scentiftque Royal 8vo. 

vili : tons de ln Revue d'Opuque, Tbeorrque et 
Ingtrumentale, | 


n. ` 
COURANT, R., and ĤILBERT, D. Methode of Mathematical Physics. 
Edldon, translated 


A Engi 
Original.) Med.8vo. Pp.xv--56l. (New York: Interscrenca Publishers, 
* [nc ; London : Intersdencs Publishers, Ltd , 1953.) 9.50 dollars." 
ETTINGER, ¢ George M. Magnedc Amplifiers. uen's Monographs 
on on Paice El red 8vo. Pp. v11--88. (London: Methuen and 


ton In (Methuen's M 
Subjects.) Fcap. Svo. Pp. vwii+140, (London: Methuen and Co., ym 
New York : john Wiley and Sons, Inc., 1953.) 8x. éd. nec * 

HALL, Cedi E. Introduction to Microscopy. ternational 


CHEVRE RI WT E Dipole Moments Their Measurement and plica- 
Third edtoon. 


Series [In Pure and Applied riyna Med. Bvo. Pp, m-+45 1. : 

McGraw-Hill Publishing Company, 1953.) 64s. 6d. — 
HILDERSHEIMER, Arnold. Die Welt der ungewohnten Dimensionen : 

Versuch einer ee ja one di re der modernen Physik 


und ihrer philoso 


Pp. 368. (Leiden: 


NO 1953.) 17.90 florins.* 
^M ORIAL DES SCIENCES ie nee cue 56: Cond uction 
thermique dans les Come ent d'accom 
pei rea Gro, 


moctathon. 
Pp. W+76. (Pars: Cauthlor-Villeke, 


l roih and Déalocatoos Demy Bvo. 
Pp. xli--182. utterworth's Scendfic Publications; New 


Pp. vil 4-346, (Cambridge : 


Theory of Metak. d edition. Cr. 4to. 


At the University Press, 1953.) 45s. net.” 


Engineering 


BOONE, E. Milton. Circuit Theory of Electron Devices, Med. 


eel Ec Ltd. 


+483. (New York : John Wiley and Sons, Inc. ; London : roii 
1953.) 68s. nec.* 


HARMAN, Willis W. Fundamentals of Electronic Motion. (McGraw- 

Hal gars and Electronic Engineering Series.) Med. 8vo. Pp. x 4-319. 
McGraw-Hill Publishing Co., 1953.) 46s. 6d.* 

MODERN DEVELOPMENTS IN FLUID DYNAMICS : High $peed Flow. 

ae Composed under the mais of the Fluid Motion Sub-Commuttee of the 


cal Research Coun 


aL) Edited by L. Howarth, with the assistance 


of H. B. Squire and the lere N. H.,Lock. (The Oxford neering 
Sdence Series) VoL I: crt agas 1-470 aer: 1-9. VoL 2: Pp. 


vut 477-8764 
Press : 
POPOY, Prof. Mechanics 


Gyo, (Ondord Clarendon 
E Una feli 953.) 2 volumes 84s. net.* 
of Materials. (Prencice-Hall Crvil nea ot 


and Engineering Mechanics Seres.) Large Med. Bvo, Pp. xiv-+44 P ua 
York : Prentice-Hall, Inc , 1952; London : Macdonald and Co. (Publ blishers), 


Led. 1953.) 7Cs nec * 

DEMAN, E. Radio 
Ha nc Pp. xoxrv 1-779 ` 
60s. nec." 


t 
nearing, Vol. |. Second edition, revised. 
Chapman and Hal, Led., 1953.) 


SWEENEY, R. R Measurement Techniques In Mechanical Engineering 
Med. Bvo. Pp. x+ (New York - foha Wiley and Sons, Ine ; London : 
Ch an and Hall, En 1953.) 44s. net.* 

LLIS, Arthur |. Specification Writing for ae and LS. 
eR Pp. 88. (London: Crosby Lockwood and Son, Ltd, 
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Chemistry : Chemical Industry 


DUNLOP, A. P., and PETERS, P. N. The Furans. can Chemila! 
$odety Monograph Seres) Med fo. 


Jas è SIN York : 
Reinhold Publishing Corporation , London: pman and Hall, Ltd., 1953.) ' 


FARADAY, h Escott (Compiled by). Paraday's En ia of 
Hydrocarbon pounds Vol.3a CH, ,,. Pp. 150. . VoL d 
Pp. 151-307. Third Rapiacement-Add[tron EY to sar ie l, 
ae anchester Chemindex Limited, 19 

INTERNATIONAL DE CHIMIE SOLVAY. p ree Consell 
da evils cant à l'Université de Bruxelles du 6 au [4 evri! 1953. Les 
Protémes : Rapports et Discussions, Royal Gro. Pp. 350. (Bruxelles : 


MO G. A, and JACKSON, J. Absorption Towers : with Special 
Reference to the of Packed owers for Absorption and Strippl à 
rworth's Sclentific 


Publications Pp. a+! Ta Fer pa (London : Butte 
cations tn association with Imperial Chemica! Industries, Ltd., 1953.) 


30s. net.* 

NEURATH, Hans, and BAILEY, Kenneth eg by) The Proceins : 
Chemistry, B cal Activity, and Methods, Vol. rt B. Med. Bvo. 
Pp. Ix4- 349-1116. (New York: Academic Pair Inc. ; London . 
Academic Ltd., 1933.) 13 dollara * 

PARTINGTON, R. An Advanced Treatise on Physical Chemistry. 
Vol. 4° Ileal Opta. Royal 8vo. Pp. +688, (London : 


mans, Green and Co., Ltd., 1953.) 8Cs. nec.* 

ROBERTSON, L Monceath. Organic Crystals and Molecules : Theory 

of AY Structure Analysis with Applications to Ic. Chemistry. 
i Urhrerstr) Baker Non-resident Lectureship in Chemistry at 
Un ty.) Med. 8vo. AT xd +340, p Cornell 

seul London : Oxford Univerzity Press, 1953.) 32s. 6d.* 

SPALT NT Lawrence M. Pharmaceutical Emulsions and Emu 

ts, Second edition. Ex. Cr. Bvo. Pp. vil 43-138... (Loadoa : 
mist and D 1953.) 7s. 6d.* 

STANDARD ODS CUNICAL CHEMISTRY, Vol. |. By the 
American Assocation of Clinical Chemists Edited by Miriam Reiner. 
Med. 8vo. Pp. xli4-142.. (New York: Academic Press, Inc. ; London * 
Academic Books, Led., 1953.) 4.50 dollarz.* 

TAYLOR, F. Sherwood Organic Chemistry. Fifth edition. Demy 8vo. 
Pp. x1 1-612. William Helnemann, Ltd, m) [6s * 

VICKERY, R. C. Chemistry of the Lanthanona. Com oe Pp. wii+ 
796. (London: Butterworths Sctentific Publications, 1953.) 35s. nec.* 
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COX, Arthar. Optia : The Technique of Definition. Tenth edition. 
Cr. 8vo. Pp 376. (London and New York: The Focal Press, 1953.) 
17s. 6d. net. 

DAYIDSOHN, ac a. and DAYIDSOHN, A. Manufacture. 
Vol |. (Fats and Of a Series of Monographs on the tetry and 
Technology of Fatz, Ok and Related Compoonde) - Med. &vo. Pp. l+ 
525. (New York: Interscence Publishers, Inc. ; London: Intersclence 
Publrsherz, Ltd., 1953.) [2.50 dollars." 

HARVEY, Robert Battery Chargers and az APP Demy aye: 

p. 400, (London - eee po 1953. 

HUME, K. j~ and SHARP, G. H. Practical oe Veli La. Post 
avo. Pp. 60.” (London Macdonald and Co. (Pobla rs), Ltd., [953.) 
6s. net. 

MORGAN, Philp (edited by). Plastics Progress 1953. (Papers and 
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PAYNE-GAPOSCHKIN, Cedin, Sears In the Making. Med. 8vo. 
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GOVERNMENT OF NORTHERN IRELAND : Memoirs of the Geologicí] 
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.N ESSEN Third edition. 
531. (London : Macrulian and Co., Led, 1953.) 50s net. 


Geography : Travel 
CREASY, jean, and CREASY, John. Round the World In 465 days. Med. 


8vo. Pp. 206. (London : Robert Hale, Ltd, 1953.) 18s. net. 
H. Seven Years in Tibet. Demy Bvo. xi 288. (tendons 
Rupert Hart Led., 1953.) 16s. 
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proving the information and guidanoe available to 
outstation forecasters. 

Inquiries for meteorological data and advice 
veed a wide range of Industrial. agricultural and 
economic problems from the hatchability of hen’s 
eggs to the effect of wind and low temperature on 
overhead cables and the irrigation of $ 

Muoh effort was again devoted to the study of 
meteorological data for high levels, and to methods 
of forecasting and making observations at these levels 
in connexion with the increasing demand for informa- 
tion for the navigation of jet aircraft. Charta of 
upper-air ture and its variation were drawn 
on & world-wide scale, and & special study was begun 
of high-level winds over the tropios. Buildi began 
at the new radio-theodolite station’ at : 
“Sussex, from which upper-air obeervations of hitherto 
unattamed accuracy will be made. 

In research into methods of forecasting, resulta of 
en theoretical interest were obtained from numer- 

calculations with electronio computing machines. 
In this work the machine is used to calculate the 
future pressure distribution from the present ane by 
means of suitably modifled forms of the equations of 
motion of the atmosphere. It is believed that this 
work is ing the stage at which it will be of 
practical às well as theoretical value. Investigations 
were also made into the formation of anticyclones, 
and the detailed distribution of rainfall associated 
with depreesions moving along selected tracks over 
and near the British Isles. Much research work was 
also carried out intó quéstions of physical meteor- 
ology, such as the transfer of heat and humidity 
between the earth and the atmosphere (a subject of 
fundamental importanoé in pure meteorology aa well 
as being very important i 
formation of radiation fog. The Meteorological 
Research Flight carried out an extensive programme 
of research into problema of cloud physics and flying 

Among the publications produced by the Office 

the year may be mentioned a large “Climato- 
logical Atlas of the British Isles”, ‘The Century of 
London Weather (1841/1949), and a new edition of 
the “Observer’s Handbook". 


FOREST PRODUCTS RESEARCH 
LABORATORY, PRINCES 
RISBOROUGH 
REPORT FOR 1952 


work of the Forest Products Research 
Laboratory, Princes Risborough, durmg the 
year 1952 is described in ‘Forest Products Research 
1052", the 
Board and of the director of the Laboratory, 
which was recently published*. During the year 
there has been little change in the nature and 
orientation of the Laboratory’s work, but there has 
been a tifying increase in research work both of 
the kind and also in technical projecta 
of the broader sort which oen lead to practical 
The testing and-evaluation of new tropical les, 
mainly from the British Colonies, continues to be the 


* Department of Solentific and Indusirial Research. of the 
Feat rodado ue cu EE Ri Me l ort of the Director of 
HALB.O., 1062) 38. Dei — f : ` 


In agriculture) and the, 


of the Forest Products Research 
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Laboratory’s major project ; but it is expected that 
the work which began last year on the asseasment of 
home-grown soft-woods from various forest sites of 
the Forestry Commission will increase in proportion 
during the coming and successive years. These pro- 
grammes of tamber testing, together with advisory 
work, continue to occupy much of the available time 
of the staff. Seasoning and kiln-drying tests have 
been carried out on tropical hardwoods and home- 
grown soft-woods. Drying problems of interest are 
connected with the seasoning of birch for brush 
heads and the kiln-drying of East African pencil 
cedar (Juniperus procira) slats. 

The ''Lens Key to the Identification of Hardwoods” 
was published durmg the year, and a companion 
atlas of low-power photomi phs is in oourse of 
preparation. With the help of the 'Lens Key” and 
the atlas as a check, an investigator, even though he 
lacks access to a standard collection of timber, will 
be able to identify any of the four hundred timbers, 
both home-grown and exotic, dealt with in the 
"Key". The entamological branch of the Laboratory 
has been engaged on work connected with the excess- 
ive damage to imported tropical timbers by ambrosia 
beetles, the so-called pin-hole borers, so well known 
to the forest offioer in India. The Laboratory has 
submitted to the Colonial Research Council a pro- 
gramme of research involving the appointment of 
three biologists as a West African Timber Insect 


Research Unit to be trained at the Laboratory; it 
is pro that one should remain at the Laboratory, 
and the other two proceed to West Africa in due 


the wooden ships of the Navy, and it found teak; 
In the case of the beer barrel, the timber so far tested 


= 
Work is also in progress on wood structure, timber 
mechanics and wood-working methods. - 

* E. P. SrmBBING 


OVULATION AND PREGNANCY 
CORPORA LUTEA IN THE 
OVARIES OF THE HUMPBACK 

ui WHALE 


By J. P. ROBINS 


Marine Biological Laboratory, Division of Fisheries, 
Commonwealth Scientific and Industrial Research 
O-gantzazion, Cronulla, N.S-W. 


[T hes been fairly well established that a permanent 
record of the number of ovulations remains in 
the ovaries of whales!, and this record can be used 
in the study of the age of the whale. However, to 
date, apart from attempta by Peters! and van Lennep* 
to distinguish between the two types of corpora lutea 
(more properly corpora albioantia), one resulti 
from ovulation without subsequent fertilization 








Fig. 1 
Tig. 1. Beoently formed corpus luteum of pregnancy 
From ovary of whale carrying -m 


Fig. 2. Regressed corpus luteum of pregnancy showing connective 


one resulting from pregnazcy, no further methods of 
distinction appear in the literature. Peters assumed 
the differences in colour and texture of the corpora 
albicantia to be indications of "ovulation only" and 
"5 oy", and made an estimate of the number 
of ovulations per year in blue and fln whales. Colour 
appears to be a function of age of the corpora them- 
selves, for the smaller corpora albicantia (apparently 
the older ones for the most part) are as a rule a much 
darker ooloured orange-brown than those formed later. 
Van Lennep made a histological examination of 
the corpora lutea of pregnancy and regressing corpore 
lutea in blue and fin whales, and suggested two 
possible means of distinguishing between old oorpore 
lutea of pregnancy and old carpora lutea of ovulg- 
tion: (l1) arrangement of tr&becule of connective 
tisuo strands, (2) size of oorpore lutee. ‘Corpora 
lutea of pregnancy possess more connective tissue 
than corpora lutea of ovulation, and this may be 
reflected in the sizes of the degenerating corpora 
lutea. However, the overlap of sizes of the two types 
of regressing porpora lutee constitutes a problem. ; 
During the winter seasons of 1952 and 19538, at 
the land-based whaling station at Tangalooma, 
Moreton Island, Queensland, Australia, many observa- 
tions on the corpora lutea in the ovaries of the bump- 
back whale (Megaptera nodosa) were made, and very 
particular notioe was taken of functional corpora 
lutea both of early and late pregnanoy, and also of 
the ovaries from females in the early and late stages 
of lactation. The remarkable featare observed was 
that m 100 cent.of these cases (thirty-seven 
individuals of all types) each corpus in question 
possessed a central cavity, variable in size from 
. individual to individual, but always quite noticeable, 
this cavity being filled with & gel substance or 
fibrinous clot or & slight serous fluid. The same olose 
attention was paid to all other corpora lutea in the 
ovaries, and it-was found that & variable proportion 
of corpora lutea did not possess this j 
cavity or core., 
The close examination of the corpora lutea demands 
correct orientation and sections no larger than 8 mm. 


are and ooki descripti f 

Wieloocki* give & on Oo 
the nud of the bump whale, &nd in their 
summary conclude “that the large size of the 
whale's corpus luteum imposes certain- anatomical 
peculiarities and physiological limitations on 1ta 
vascular supply. the luteal arterioles and capillaries 
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. Fig 2 
showing gel-fllled central cavity. 
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are apparently unusually long. 
The functional restrictions in oon- 
sequence of the lengthening of 
these vessels make rt impossible 
for the luteal tissue ever to fill the 
entire cavity of the luteal body. 
These limitations result also m 
nearly por ded avascularity of the 
centre of corpus luteum aso- 
ciated with excessive fibrosis and 
hyalinization”’. Although van Len- 
nep* does not agree with this sup- 
position, his statement on aize com- 
pánrsons does not necessarily in- 
validate it. 

In all observations made at 
Tangalooma, the size of a “corpus 
luteum of ovulation’ did not exceed 
88 mm., while those of late preg- 
nancy and early lactation measured 
100-130 mm. ^ 

Ail functional co lutea of early pregnancy 

a central cavity filled with gel substance ; 
but there were also cases where corpora lutea oon- 
taining gel were not accompanied by an embryo m 
the very early stages of development in the uterus, 
although these could have- been missed as the 
Fallopian tubes were not irrigated to discover 
whether fertilization had taken place. However, the 
early anatomical changes in the recently formed 
corpus are not quite clear as yet; but the oe 
generally appears to be as follows for (a) 'o tion' 
only, (b) 'pregnancy'. 

(a) In ‘ovulation only’, the follicle ruptures and the 
ogg D to the Fallopian tube. The collapse of the 
follicle is followed by e rapid proliferation of the 
luteal cella with subsequent deposition of gal or 
hyaline substance (due to lag in growth of blood 
vessels behind the growth of luteal tiasue). If preg- 
nancy does not intervene, the gland attama & size of 
80 mm, up to whioh size it appears possible for the 
blood vessela to supply sufficient blood without . 
further hyaline degeneration into the centre, the 
luteal cells continuing to grow inward withbut much 
further increase in diameter of the corpus (up to & 
maximum of 88 mm. only), the further growth of 
luteal cells forcing the central gel to migrate Into 
the deep ts between the folds of luteel tissue. 
Apparen y this gel, assisted by the adventitial cells 


filled central cavity 





Fig. 4 
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ally visible layers and corresponding to a network of 
cellulose chains making an angle of some 80° with 
each other. Complete understanding of such a 
structure is obviously impossible without an investi- 
gation of that of the individual layers—to decide 
whether even the finest layer has a structure -aimilar 
to that of the whole wall. . .-.” The developmental 
study which we have made does just this, and it 
shows, moreover, how the first and the successive 
layers are laid down. 

Preston and Astbury still seam to insist upon their 
original evidence for one set of cellulose lamellme in 
which the fibrils consist of a set 8f meridians. The 
arduous technique which leads to this oconclumon was 
apparently carried out only upon ane vesicle. Even 
, 80, the angles at which the chain directions crossed 
varied quite considerably at different parts of the 
wall and it seams that it would require more strict 
evidence to postulate a preferred direction as absolute 
as the system of meridians requiree—evidenoe that 
should relate to more than one vesicle. Also, the 
evidence for the supposed polea seams not so oon- 
vinoing now as it might earlier have seemed to be. 
The areas in question gave an X-ray diagram which 
suggests disorder and random orientation, and this 
effect, through the whole thickness of the wall, might 
have arisen in other ways than the one suggested. | 

It is clear that the results of X-ray examination 
and of electron microscope studies of the same 
specimen should be compatible. It is granted that 
the X-ray method, and prominently so in the hands 
of Preston and Astbury, has yielded moet valuable 
resulta. It is, however, stil based on observations 
that have to be made over a relatively short length, 
which have to be extended over the wall surface as 
& whole, and it requires interpretations that are 
obviously complicated when dealing with a system 
composed of many successive layers each with its 
own fibrillar direction. Obviously what one does 
with the electron microscope is not to photograph 
one fleld but many such. The degree of integration 
which is obtained by the X-ray method, because it 
summarizes events over a given length, is obtained 
at least in pert with the electron microscope by 
the Pase fe many pictures on many specimens and 
deciding from a very large number what is a typical 
condition and sequence of eventa. The electron 
microscope’ has, however, the great advantage that 
in each such fleld investigated the picture revealed 


has a degree of definition and precision that is not. 


inherent m the X-ray method, which must average 
in each observation over & considerable area and 
many layers. Whereas in the electron mi 


for if one of these failed to show properly 
two of them are more arystalline than the 
This is just the kind of problem that makes 
of this sort difficult by-the X-ray meth 
the electron microscope seems to lead 
to precision. 

We oan agree with Profs. Preston 
this, like any other problem "of. 
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understanding must rehend how the structure 
Or» Organism grows and develope and, in achieving 
this, there is no substitute for the use in the investi- 
gation of the living material under such conditions 
that.the changes that oocur during growth oan be 
observed. The application of this pomt of view to 
the problem of the Valonia wall has produced know- 
ledge that did not arise from Preston's and Astbury's 
earlier work. This does not mean that the earlier 
results are to be rejected. It does mean, however, 
that knowledge grows by new observations, by 
the application of other techniques and by 
the different approaches that may be adopted by 
other investigators. It would be surprising and 
somewhat depreasing, indeed, if sixteen years after 
the first major examination of the Valonta wall, 
made primarily upon & single vesicle, that this did 
not prove to be go. 

In our view, the really challenging problems that 
theee organisms still preeent are the following. What 
is the enzymatic machinery which permita the naked 
protoplasmic surface of the aplanospore so rapidly to 
build up cellulose-in the manner that has now been 
described ? What is the carbohydrate substrate that 
is utilized ? What are the forces that control the 
first shift from randomly oriented fibrils to such 
strongly oriented, parallel directions? Having once 
achieved order in the first diréction, what mduces 
the organism to lay down its fibrils in the succesarve 
directions which seem to be required ? Even though 
there may be room for some difference of opinion 
concerning the minutis of the structure of the mature 
wall, these great problems still present their challenge 
and the way seems now open for them to be attacked. 


F. C. STEWARD 
College of Agriculture, 
Cornell University, 
Ithaca, 
New York. 


Teahnical Highschool, 
Zurich. 
! Steward, F. O., and Mühlethaler, K, dan. Bot, N.B , 17, 295 (1953). 
* Preston, B. D, and Astbury, W.T , Proc Roy Soe., B, 188, 76 (1087). 
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ZONE ELECTROPHORESIS OF 
MUSCLE EXTRACTA4 




















07 
Le 
25° O. and 10 V./om. in 
1, phosphocreatine creatinine); 2 and tons to adenosine tri- and 
(as c ) 3, pos, ase goed) 


half) and 1 0 Al. Gower half) of 
are starting 


- te: 
; 6, creatine (as creatinine) ; 7, aDmerIDO and 
. centres of spots 1 and 5 corresponds to 90 mm. : 


Photogra taken with 
jiu (E nA. epaite) 


from 
Rapid Panchromatic plate, shielded from ultra-violet 


15-mm. mirror glass plate 


eid uio ep cl user nmi 
was briefly as follows: Cold perchloric acid extracta 
of fresh skeletal and cardiac muscle were neutralized 
and concentrated to a volume oorresponding to 
40 gm. muscle per ml. For electrophoresis, 0:1—2 
ul. was placed on or near the centre axis of an 


8-cm. wide sheet.of Munktell 20 filter paper; up 
to 250 ul. was used per 100 o.c. tman cellulose 
powder saturated with buffer and packed 


tightly into an elongated ‘Perspex’ frame. The 
electrophoreses were carried out at potential gradiénta 
of 10 volts per cm. (filter paper) or about 3} volts 
per em. (cellulose powder) in the apparatus and 
with the precautions described by Kunkel and 
Tiselius!, the filter paper being held tightly between 
+wo silicone-treated glass plates. The current ranged 
from 2 to 50 . Cooling and temperature 
control, when desi were achieved by letting 
the lower of the two glass plates surrounding the 
penal ged rest on & large metal block, partly 
I In a water-bath of the proper temperature 
and by covering the upper glass plate with a metal 
trough filled with water of the same temperature. 
The duration of the electrophoresis runs on filter 
paper was 4-3 hr.; the cellulose er experi- 
.rmnents were run over-night. At end of the 
as supporting 


dolet light of vids ae mu. 
y adducts, 0.). This 





NATURE 


neutralized muscle extract deposited ab +. 
corrected for electro-camosts, 165 min. 
succinate buffer — sod um chloride of pH 5-6 and s 0-45 


5, oxidixed 
carnoaine. 


Heo es pfe Sm the fte paper F 
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of skeletal muscle is furnished by 
the photograph reproduced in Fig. 
1. This experiment was carried 
out at an estimated temperature 
of 25°C. in 0-176 M succinate 
buffer of pH 5-6, brought to ionic 
0-45, by addition of 

sodium chloride. As can be seen 
from the photograph, satisfactory 
reeolution of several of the ions 
studied was achieved. It was 
mnportant at the pH employed 
at the relatively high ionio 
. strength and the resulting high 
- current (28-30 m.amp.) to pre- 
vent heeting in the paper in 
order to avoid decomposition 

of the highly acid-labile phoe- 
phocreatine. As is to be expected, 

this compound moves toward the anode at & high 
1 in the photograph). In addition to 
as a dark spot in ultra-violet light, it 
revealed on the heated filter paper as 
by spraying with alkaline picrate’, and 


Distance 


by the characteristic ultra-violet 
and maxima of the latter compound’. titative 
determination as the phosphate was not feasible 
because of insufficient separation at the .pH's 
employed from free orthophosphate. The paper- 
chromatographic behaviour of the eluate from the area 
occupied by spot 1 on the unheated paper served as 
a further check on the identity of the eluted sub- 
stance with phosphocreatine. - i 

The spots at positions 2, 3 and 4 in Fig. 1 have 
been assigned to adenosine triphosphate, adenosine 
diphosphate, and adenosine monop hate, re- 
spectively, on the basis of evidence provided by the 
ultra-violet in dam spectra of the eluates, by 
testa for acid- e phosphate groups, and by 
comparison with authentic samples with respect to 
speed of migration in the electric fleld at various 
h -ion concentrations. Due mamly to the 
choice of & not very favourable pH and to the large 
amount of adenosine trip hate present, this 


compound did not separate the diphosphate 
in the iment shown. As hds been reported by 
other authors®!*, separation of the adenosine 


and cardiac muscle, but were found to prevail 
cardiac muscle excised 4-1 hr. after death of the 
‘animal (calf). Similar observations were made 
during analyses of extracts of bram and of the 
uotive tissue of the heart. The acid-extracteble 
»otide content of tbe latter tiasue was found 
only about one-fourth that of ventricular 


ance responsible for spot 5 in Fig. 1 
od as oxidized diphosphopyridine nucleo- 
amount of this substance was prepared 
ondimg zone in the oellulbee powder 
isolated exhibited an absorption 
re-violet at 260 mu. Electro- 
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` 
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an anion Ning about the size of a dinucleotide 
and Ing an average net charge not higher 
than unity. Ita speed of migration toward the 
anode in this pH range wes therefore compared 
with that of authentic diphosphopyridine nucleotide, 
and was found to be same. Like the latter 
compound, the zone 5 substance was split by standing 
in 0-5 N sodium hydroxide for 15 hr. at 87°C. 
chiefly into adenoaine-5-phosphate and a moiety 
which, judging from its electrophoretic properties, 
is probably nicotinamide mononucleotide. Contrary 
to what might be expected from the report of 
Schlenck, von Euler and co-workers!!, nicotinamide 
and its riboside are not major products of this 
alkali treatment. Appearance of an absorption 
maximum at 840 my on reduction with sodium 
h Ito! ^4, of the material eluted from zone 5 
left little doubt as to the presence of diphos- 
phopyridme nucleotide. Significant amounts of 
other substances containing nitrogen, ribose, or 
phosphate were not present in the eluate.. In 


unfractionated perchloric acid extracta of calf 
heart muscle that has been con I pertly 
anaerobically for about one minute, oxidi diphoe- 


phopyridine nucleotide accounts, at pH 2, for 5-8 
per cent of the absorption at 260 which is the 
absorption maximum of adenine and nicotinamide. 
In fresh rabbit skeletal muscle the corresponding 
percentage is lower. 

Spot 6 in Fig. 1 was found to be due to creatinine 
formed from creatine by heating the filter paper, 
as evidenced by positive colour reactions on spraying 
the unheated and heated papers with «-naphthol- 
diacetyl’* and alkaline picrate’ reagents, respectively. 
The eluate from the unheated paper behaved like a 
solution of authentic creatine with to Ep 
value! and ultra-violet &beorption^!*, both before 
and after treatment designed to transform creatine 
into creatinine. Another test for creatinine given 
by spot 6 and also by spot 1, after electrophoresis 
m 0:05 M potassium phosphate buffer of pH 5-9, 
was the appearance of a yellowish-green fluorescence 
following application of butyrio acid at high tem- 
peratureg!', I 
present in &nd added to the muscle extracts migrated 
with & greater velocity towards the cathode than 
creatine applied separately, which at pH 5-6 is 
almost stationary. 

Ánserine and oarnosine were identifed as the 
components of fluorescent spot 7. The fluorescent 
material moved in the electric fleld with the same 
velocity as the authentic peptides. Carnosine was 
revealed on the paper as an intense red stain after 
spraying with alkalme diazobenzenesulphonate!s, 
while spraying with ninhydrin followed by heating 
produced a green ooloration!*. The eluate from the 
spot gave the same Ep values on the paper chromato- 
gram as the authentic peptides!*!* and yielded an 
ultra-violet absorption curve characteristic of imid- 
azole compounds™™, (Using a Hilger "Uvispek' 
photoelectric speotrophotometer we find the absorp- 
tion maximum of 1{-+)-carnogine to lie at a some- 
what lower wave-length than was reported by de 
Gouveia ei al.™, namely, at 212 mu (c = 6,600), both 
at pH 3 and 11.) Because carnogine and anserine 
differ only slightly with respect to size, shape and 
ionization (see ref. 28), electrophoresis offers little 
chance for separating these compounds from each 
other. However, it makes possible their rapid 
separation from the bulk of the other muscle 
constituents. 
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The unmarked te in Fig. 1 have not yet been 
identified. The bright fluorescent spot situated 
close behind phosphocreatine gave a positive 
reaction with the aniline hydrogen phthalate 
reagent™, which suggests that the rapidly moving 
anion may be & phosphorylated sugar. Spraying 
of the filter paper with ninhydrm revealed, in 
addition to carnogine and anserine, & number of 
other ninhydrin-positive compounds present in 
appreciable amounta. Two of these, for which the 
heart of new-born animals is a good source, appear to 
be phosphorylated. This phase of the present work 
18 not yet completed. 

In some experiments, such as that represented in 
Fig. 1, requirements for determination of mobilities 
on paper were, in the mam, fulfilled. Thus, evapora- 
tion of water from the liquid medium was held at a 
minimum, electro-osmosis was estimated, and other 
factors tending to disturb migration in the electric 
fleld, particularly adsorption of the ions under study 
on the paper, were taken into consideration. Making 
allowance for the electro-o&motie flow and for & 
15-25 per cent tion in the movement of the 
nucleotides, due to adsorption, and applying the 
correction factor of Kunkel and Tiselius? for non- 
linearity of the path of ionic migration through 
Munktell 20 filter paper, the following mobilities of 
some of the ions studied are obtained, at pH 5.9, 
ionio strength 0-45 and 25°C.: phosphocreatine, 
— 20-6 x 10-*; carnosine, 8:8 x 10*; oxidized 
diphosphopyridine nucleotide, — 6-4 x 10-*; adeno- 
sine monophosphate, — 11:5 x 10-*; and adenosine 
triphosphate, — 17:7 x 10-* cem.* volt! seo.-!. 
Mobility values for adenosine mono- and tri- 
phosphates calculated from filter paper experiments 
undertaken at ionio strength 0-1 and 0°C. were 
found to agree quite well with value!’ obtained under 
these conditions in free electrophoresis. 

This work was undertaken during tenure of a 
Life Insurance Medical Research Fellowship. I wish 
to express my sincere thanks to Prof. A. Tiselius and 
to Dr. O. Snellman for their hospitality and interest. 
I am also indebted to Mr. B. Jersted for performmg 
the electrophoresis runs in packed cellulose powder, 
to Prof. He M. Kalokar for a sample of diphospho- 
pyridine nucleotide, to Dr. A. Deutach for a samplo 
of anserine nitrate, and to Dr. M. Ottesen for a 
sample of carnosine. [Aug. 25. 
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LETTERS TO THE EDITORS 


for nions expressed by thew correspondents. 
No notice is taken of anonymous communications 


Internal Structure in Virus Particles 


Pnuvious electron microscopic studies of ohick 
embryo io membranes infected with 
herpes simplex virus have revealed that the develop- 
ment of virus in susceptible (ectodermal) oells 
appari} bera tip aul ant 18 ome m 
the cytoplaam!. In the nucleus, the smallest par- 
ticles considered to be virus measured 40—60 myu in 
diameter and the largest did not exceed 180 my in 
diameter. Larger particles, same having e maximum 
linear dimension of 250 my, were seen in the oyto- 
plasm or in extracellular locations. These observations 
were made on thin sections of tissue from which the 
methyl methacrylate had been diasolved by amyl 
acetate. 

More recently, particles thought to be transected 
herpes simplex virus have been seen in ultra-thin 
sections of infected chorioallantoic membrane from 
which the embedding substance was not removed. 
. Within the nuclei of cells the virus appeared to 
consist of a central, spherical body (40—60 
diameter) of density, often surrounded by & 
single membrane (70-180 my in diameter), as illus- 
trated in 1. Within the cytoplasm the particles 

vers peli larger than 180 my in diameter and 
posseased a double membrane, as illustrated 

ia Fi 2. gar ese de en 
other and from the oentral body 


ted from each 

y xones of lesser 

density. It thus seams reasonable to infer that 
herpes simplex virus has a definitive inner structure 
which may be related to its cyole of development 
within the cell. In this connexion, attention may be 
directed to the hypothesis of viral structure advanced 
by Pollard from purely theoretical considerations’. 
The observations reported here tend to support his 
concept of a central body and an inner zone or 


membrane in the mature or complete viral particle. "Baoteriaceae of Bergey’ and Prévot’. 
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Two intranuclear particles showing centra bodies and zngle outer membranes 
cytopleam showing the charsoteristie double outer membrane 
and eentral body 
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ki oike qus eodd by grante San tho Tallis 
Babbitt Hyde Foundation and the Lederle Labor- 


' atories Division, American Oyanamid Company- 


Since submitting the above communication, which 
deals only with the virus of herpes simplex, an 
internal structure bas been observed in both vacomis 
and influenza virus. In vacomia virus a body 
strikingly similar to æ cell nucleus may be seen; the 
structure of influenza virus more closely resembles 
that of herpes simplex virus. These observations 
are being extended. 

COUNOCILMAN MORGAN . 
SOLON A. ELLISON 
 HanmRy M. Rosa 
Dan H. Moona 
ta of Microbiology and of Medicine, 
pisc eee ae eee 
Oolumbia University, New York. 
Deo. 14. 


1 O., Hilwon, 8. A., Rose, H. M., and Moore, D. H. 
Exp. Dio. end Hoed., 454 (1963) ; ond des Omm 
VI e di Microbiologia, Rama, 


A Method for the Rapid Differentiation 


of Certain Nom arce n Asporogenous 
- Bacilli 


Ir is the experience of most microbiologists that 
the differentiation of the non-pathogenic, asporo- 
ga? us, non-pigmented rods is of considerable 

culty. These bacilli form an appreciable part of 
the &air-soil-water microflora and, m materials from 
nob eir arta a aep ci ine s i A ded 
interests are focused, they comprise 60—80 
of the total number of species isolated!. Thi main 
dioit d dat by the cruel Cs, moai o viens 
micro-organisms appear to be biochemically inert, 
and the classification, based on a series of negative 
characters, is not very determinative. The, types of 
organism we have ın mind are usually classified amo 
the Pseudomonadaoeae, Achromobacteriacese 
In Bergey, 
the Pssudomonadacesae comprises, 
among others, the genera Pseudo- 
monas, Vibrio and Spirilia, and the 
Achromobacteriaceas the genera 
Achromobacier and 
In Prévot, however, the Vtbrios 
are removed from the Pseudo 
monadaceas and form & genus of 





being 
spp. under the Bacteriaceae. 
good example of the present 
difficulties is the differentiation be- 
tween the Pseudomonas and Vibrio 
spp.  Aooording to Bergey, the 
ue or lees "straight 

rods, usually forming a diffusible 
pigment, whereas the latter are 
usually curved rods with no pig- 
ment production. In practice, this 
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An extension of this work to the other groups of 
asporogenous non-pigmented rods has resulted in a 
sensitivity scheme which, together with morphology, 
reaction to Gram’s stain, eto., can quickly differentiate 
between the main groups of Pseudomonas, Achromo- 


Table 1 





*2-4 Diamino 6-7 dl-isopropyl' ptenrdine. f —, fnsensiivé; +, 
Benu HYO. ] 


Table 2 





differentiation is not easy, and is never satisfactory, 

more particularly as many Pseudomonas spp. lose the 

property of forming pigment on continued subculture 
some never appear to have poeseased ib. 

In some work done here in 1949 with the help 
of Dr. N. Reynolds, now of the Ministry of Agriculture 
and Fisheries Laboratory, Conway, on the effect of 
certain antibiotics on & variety of bacteria isolated 
from marine fish, it was noted that the pro- 
visionally classified as P spp. could be 
divided imto two clearly differentiated groups. 
Further work, which has included the use of oertain 
vibrioetetio agents®*, has now resulted in a scheme 
for the differentiation of the Pseudomonadaceas of 
Bergey, which it is thought might be of interest to 
others in this fleld. The method employs the normal 
sensitivity test for antibiotice, using antibiotic 
tablets, or in the case of the vibriostatic agent, a 
saturated aqueous solution in an assay cup. 

All pigment-producing pseudomonads so far studied 
from a variety of sources, even although they may 
have lost the power of pigment production on 
subsequent subculturing, have been found to be 
insensitive to the antibiotios and the vibrioetatio 
agent at the concentrations listed in Table 1. On 
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the other hand, all the Vtbrios so 
far tested react to both terramyoin 
and the vibriostatic agent. Indeed, 
many of the types from fish, pro- 
visionally classified as Pseudomonas 
Bpp., now appear by this test to be 
Vibrios. The remaining group óf 
Pseudomonas spp., which grow 
somewhat slowly and never form 
Pigment under any conditions so far 
by their sensitivity to terramycin 
(Table 1). Admittedly the total 
mumber of strams tested has been 
relatively amall (about two hun- 
dred) and future work may well 
reveal many exceptions. It is con- 
sidered, however, that such a 
scheme may well surmount the 
difficulties «of identifying non-pig- 
mented strains of Pseudomonas spp. 
from clinical material, mentioned 
recently by Gaby and Free’. 


bacter and Bacterium (Table 2 and Fig. 1). This 
provisional scheme has been found particularly useful 
in the preliminary screening and grouping of several 
hundred primary isolates from fresh fish*, and other 
workers faced with similar problems may find that 
some such scheme could be adapted to their own 
field. Further work with other species both from 





Ts (polar 


fiagella) 
\ iv or 1: Voi s flagella) 


++, vecy markedly sensitive. 
marine and terrestrial sources is proceeding. A full 
account will be published elsewhere. 

We are indebted to Dr. H. O. J. Collier, Pharm- 
ecology Department, Allen and Hanburys, Ltd., 


Ware, Herta, for the gift of a generous sample of the 
vibrioetetio agent. 





J. M. SHEWAN 
W. Hopaxriss 

Torry Research Station, 

Food Investigation Organization, 
Department of Scientific and Industrial Research. 

J. Liston 

White Fish Authority, 

at Torry Research Station, Aberdeen. 


1 Bhewan, J. AL, J. Roy. Sen. Ins., €p, 304 (1040). 
a R. 8 , Moray, B G. D, and Hitehtns, A. P ‘Bergey's Manual 
"SE Deiarina tive Bacteriology’, 6th edit. (Willams and Wilkins 


*Prévot, A. ER, “Manoel de Clamtficathon ei Determination des 
Bactéries Anaérobies”, Mon. Inst. Past (1048). 


t Kran!’nfkov, N. A., “Determination of Bacteria and Actinomvoes’’, 
aoa Bol. U.8.8.E„ Instit Microbiology, Mosoo w-Leningrad 


* Oolller, H. O. J., Campbell, N. and Fitzgerald, M. E. N., Nature, 
165, 1004 (1960). ne 

Hep. Chem. Res BA, Lond., 1081, pp. 97-112. 

Gaby, W. L., and Free, H., J. Baa., 65, 746 (1053). 

Liston, J. (unpublished results, Torry Research Station, Aberdeen). 
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Effect of Experimental Tuberculosis on the 
Distribution of Alkaline Phosphatase in 
the Adrenal Cortex of the Guinea Pig 


Ir has been reported earlier that stressor agenta 
like epinephrine? and &drenooorticotrophio hormone! 
cause & loes of alkaline phosphatase activity from 
the adrenal cortex. Administration of serum gonado- 
trophin to epinephrine-treated pigeons partially pre- 
vents this enzymatic loss!. Fhe present communice- 
tion records an attempt to determiné whether a oom- 
parable reduction in alkaline phosphatase activity 
occurs in the adrenal cortex in response to a bacterial 
infection stress. 

Twelve male guines pigs weighing on an & 520 
gm. were used in this work. Six animals were injeoted 
subcutaneously with a human strain of tubercle 
beoilli (HS1RY) of tested virulence, in a dosage of 
l mgm. (wet weight of the inoculum emulsified m 
1 o.o. of 0-9 per cent physiological saline solution) per 
animal. The inoculated animals were killed after 
eight weeks and post-mortem findings revealed ex- 
tensive tubercular lesions with oaseation m the lungs, 
liver, spleen and the lymphatic pama The control 
animals were injected with 1 c.o, of physiological 
saline solution in & similar manner were killed 
along with the infected animals. Prior to killing, all 
the control animals were tested with tuberculin and 
were found to give a negative reaction. The adrenals 
were carefully dissected out and processed according 
to the technique of Gomori® for the demonstration of 
alkaline phosphatase. 

In the control guinea pigs, the glomerular zone 
exhibits intense phosphatase activity. The entire 
-area appears as & dark band and the contours of the 
gale dar calls are totally obscured by, granular 

eposita of cobalt sulphide (Fig. 1). Im the outer 
fasciculata the nucleus of the parenchymal cells reacts 
in & strong positive manner; but the distribution of 
the is somewhat diffuse in the cytoplasm. 
The endothelium of the vascular sinusoids of this 


area, however, shows pronounced phosphatase act- - 


In the tnner fasciculata and the reticularis, on 
the other hand, the parenchymal cells are virtually 
devoid of enzyme activity. This is also the case 
with the endothelium of- the vasoular sinusoids of 
these areas. 

Macrosoopically, the adrenals of the infected 
guinea pigs are considerably enlarged in size; this 
could be ascribed mainly to the hypertrophy of the 
cellular parenchyma of the fascicular rone. The 
glomeruloea shows no histological response to tuber- 

I 
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cular infection, and no Preia changes oould be 
deteoted in &ny part o 

a pronounced lo of phosphatase activity is clearly 
evident upon microscopical examination. In the outer 
fasciculata the parenchymal cells react only in a faint 
manner, and similarly the endothelium of the vascular 
sinusoids of this area. The'innor fasciculata and the 
reticularis are totally devoid of phosphatase activity. 
Considerable amounta of the enzyme, however, are 
retained in the glomerular zone (Fig. 2). 

It is therefore evident that the above 
agree with Bo work! and indicate that in e 
bacterial ection stregs also there ie marked loas 
of phosphatase activity from the adrenal cortex. The 
-enrymatic loes is probably sasociated with the rapid 
metaboliam and subsequent decline in critical lipids 
known to occur during stress conditions. It is. 
interesting that plasma alkaline phosphatase activity 
in rats shows & comparable reduction in response to 
adrenocorticotrophic hormone stress‘. 

I wish to thank Dr. B. Mukerji for the mterest he 
has taken in this study, and Dr. 8. K. Gupte for 
valuable help. 

AMIYA B. Kan 


Choline Deficiency in the Guinea. Pig 


| Tæ brief report by Reid! of the “production of 
clear-cut deficiencies of .. . choline . . ." in the 
guinee pig ia of considerable interest, as Handlar* had 
previously failed to produce fatty livers In guinea 
pigs maintamed on a h tropic diet and had 
correlated this failure wi e low oholme oxidase 
content of guinea pig liver. In view of this dis- 
orepancy, we present histochemical evidence here of 
the eentrilobular deposition of fat in the livers of 
guinea pigs fed a hypolipotropie diet. Such &ocumu- 
lation of fat is characteristic of choline deficiency in 
the rat‘. 

Twenty male guinea pigs of about 550 gm. nt 
wu dud dde eu. 
shown in the aocompanying table, cholme ai 
omitted from the ration of one group. The diets were 
mixed with some ground chow (Purina Rabbit Chow 
Checkers, obtained from the Ralston Purma Co., 
Ltd., Woodstock, Ontario) for the first twelve days, 
the proportion of the synthetio diet being xe 
increased to 100 per cent. The group 
choline-supplemented diet was pair-fed on & e 
weekly basis against the deflaient group. All animals 

received oral supplementa of ascorbic acid every three 
or four days. They were maintained on these regimens 
for as long as 160 days.- Some were sacrificed at 
intervals before this time so that there were only 
three survivors in the deficient group and six receiving 
the supplemanted didt. The average gains in weight 
of the longest-surviving animals in these groups were 
only 112 and 162 gm. respectively. 

Frozen sections of the livers were studied with oil 
red O, sudan black B and nile blue sulphate. The 
histochemical are illustrated by F 1 and 
2. Although a few fab droplets in the 
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Gelatin 19 Liver powder 10 
Oasen 2 anh mi oes 40 
e-Boya protein 50 ¥itamin 20 
Hirtracted peanut meal 12-0 Cystine ` 0-16 
redet re 70 ehloride* 0-60 
8 , 10 21 Corn otl 10 
Dextrin 100 Beef fat 4-0 
Glucose 20 0 Cod Inver of] concentrated 0 015 
Suerose 20 -0 a-Tocopherol acetate 0010 
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periportal ocells in both groupe, only in the choline- 
defloient animals were there many flne droplets in 
the centrilobular celle. The liver lipids were not 
estimated ehemioally. 

That more severe signs of cholme defloienoy were 
not observed may have been due to the choice of 
guinea pigs older than, those used by Reid! and to 
their very limited growth d the experimental 
period. The small gam in t may be of sig- 
nifloanoe in two respects. Ei c 
decreased demand for methionine for protein syn- 
thesis, lable methyl groups being conserved in this 
Secondly, ib suggests that the relatively low 
caloric intake might have produced a pseudo- 
lipotropie effect’. Such’ considerations would appear 
to apply also to Handler’s experiments. We would 
suggest that the difficulty of producing fatty livers 
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in MN pigs by maintenance on a hypolipotropie 
diet should not be attributed to the lack of hepatic 
` choline oxidase until it is clear that the difficulty is 
not simply that of securing & high oalorio intake in 
guinee pigs on an artifloial diet. 

This investigation was supported in part by a 
research grant from the National Research Council, 
Canada. 


W. QG. Bzgvoa CABSELMAN 

(Senior Medical Research Fellow, 

National Research Council, Canada} 
G. R. WirLIAMB 

(Goldsmiths’ Company Scholar) 
Banting and Best Department of 
Medical Researoh, 
University of Toronto, Canada. 
Oct. 15. 
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, T O. BR. Groothuia, AL, and Bokstoin, N. C., J. Biel. Chem., 
* Best, O. H., and Ridout, J. H, J. PAgstol., 94, 47 (1088). 


Steroid Requirements of Housefly Larva 


Tr hag been knowr for some time that with very 
few exceptions? insects require only the unseponifiable, 
not the saponiflable, fractions of lipids. According 
to Hobson, for example, the larvæ o Luchia sericata 
require cholesterol as an extraneous factor, 
and they are capable of synthesizing neutral fat from 
a lipid-free peptone diet under sterile conditions. 
Since then, many insecta have been found to require 
a sterol (zoosterol, phytosterol or myooeterol) as 
growth factor. 

This communication describes some preliminary 
experiments on the specificity of steroids as growth- 

factors for the housefly (Musca 
vicina Macq.). The experiments, 
whioh form part of a more compre- 
hensive etudy', were carried out 
with larve on a diet composed of 
wheat bran and water (1: 1), which 
had been moculated with a stand- 
ard bacterial flora (E. colt, Sarana 
lutea, Lactobacilis and Bacillus sub- 
Hiis). All ts were carried 
out at 85 + 0-5?, and tho weight 
inareese (daily) and pupetion time 
of the larve were recorded. It 
has, of course, been shown" that 
the above bacteria do not syn- 
thesize the lipids required by the 
larve. Fig. l (p. 212) shows that 
& lipid-free diet, that is, a diet 
extracted exhaustively with ahloro- 
form (curve a), retards the de 
velopment of the larve (both in 
time and in weight) and practac- 
. ally prevents pupation. Cholesterol 
or Bitoeterol (curve b) in a quantity 
of 0-17 per oant (the normal 
steroid content of the wheet bran 
used) restores the growth ourve 
to normal: & maximum weight 
of 22-28 per larva is reached 
after four days, and between the 
fourth and fifth day, 100 per cent 


212 





oiv vd rg followed by the normal weight 
A*-Cholesten-3-one (curve o) has practic- 
ally the same effect as cholesterol when applied in & 
concentration of 0-17 per cent. Cholesterol (and 
A‘-cholesten-8-one) acta, therefore, both es growth 

o pore nese it ia easential for pupation. 
surprising was the effect of cholestan-3-one 
dE ). It permitted the growth of the larvie to a 
weight of about 7 mgm. on the fourth day ; then the 
eae ee eee 
the same curve was obtained when 
unextracted wheat bran‘was used as culture medium 
and 0-17 per cent of cholestan-3-one was added. 
Thus the saturated ketone acts as an antimetabolite ; 
its effect & to be irreversible. Obviously, the 
eres of Musa vicina are incapable of dehydro- 
genating the saturated sterol This is 
rted by the observation choleetan-8-ol 

has the same effect as cholestan-3-one. s 

The ts are being continued with other 
steroid derivatives and simpler analogous compounds. 


Zvi H. LawviNBSON 
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Synthesis of Ribose In Animal Tissues 


REOHNTLY, we described experimenta showing the 
synthesis of deoxyribose in guinea pig liver extracta 
by the coupling of & triose with acetaldehyde’. The 
substitution of glyoolaldehyde for acetaldehyde as 
the 2-carbon compound might be expected to lead 
to the synthesis of ribose instead of ita deoxy- 
derivative, and this has now been shown to occur. 

The preparation of the tissues and the 
analytical techniques were as previ described}. 
Liver extract was incubated with glyoolaldehyde 
(final concentration 0:08 M) together with fructose- 
1-6-diphosphate (0:02 M)\as & source of triose; 
iodoecetate (0-006 M) was added to prevent triose 
breakdown. After incubation, the sugar-phosphate 
fraction was espárated. by precipitation with barium 
acetate and ethanol. ' Barium was removed from 
this fraction, and the barium-free solution acted upon 
by alkalme phosphatase. Analysis by paper ens 
graphy then gave clear evidence of prd wears 
the two keto-pentoses, xylulose and ose, which 
must initially have been present as phosphate 
derivatives. ‘These sugars showed all the reactions 
of authentic samples on the chromatogram, and on 
elution ae pie absorption curves with the oroinol 

ee ee ee 
reaction (see Cohen") was 
a used in enn the sugars. 

By removing les from the incubate at different 
intervals, it could shown that the formation of 
xy lulose phosphate preceded that of ribulose phos- 
ne (Fig. 1). It seems likely that this reaction, 

rought about by liver extracts, is the same as that 
Eod demonstrated in aldolase preparations of 
seeds by Forrest, Hough and Jones’, who, start- 
ing with the sgme substrates, were able to idantify 
Eas aud m litle: ribulono ad araduste’ ot ther 
reaction. Though the synthesis of ribulose phosphate 
by a mechanism other than the oxidative decarboxyla- 
tion of hexose derivatives has not previously been 
reported in animal tissues, our findings agree with 
those of Glock, who has recently shown the acoumu- 
lation of & ketopentose-1-phosphate (presumed to be 
xyluloee-l-phoephate) when triceephosphate and 
civoclaldehyds were incubated in the presence of 
liver fractions. There are also some earlier reports of 
similar experiments in which pentose was found but 
not characterized’. 

An additional finding in our experiments was the 
formation of a ribose phosphate in some of tbe 
inoubates. Since this pentose, like the two keto- 
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pentoses, did not appear unleas both hexoeediphoe- 
phate and glycolaldehyde were present as substrates, 
and then only after the formation of xylulose, it is 
most unlikely that it was the product of the oxidative 


decarboxylation of hexose compounds. The eviderice ` 


that the synthesis was the result of the 
coupling of dihydroxyacetone phosphate and glyool- 
aldehyde to give xylulose-l-phosphate, and the 
successive conversion of this compound to a ribulose 
phosphate and thence to ribose phosphate. 

Since liver tissue has been shown to contain a 
pentose-phoephate isomerase’, the synthesis of 
ribose in a system already giving rise to mbulose 
phosphate might be expected; the conversion is 
established as an easential step in the formation of 
ribose by the oxidative decarboxylation of hexose 
derivatives’. The mechanism of the formation of 
ribulose phosphate from xylulose phosphate, in- 
volving an inversion at carbon-3, is lees readily ex- 
plamed, though it could be regarded as bearmg some 
analogy to the conversion of glucose to galactose for 
which a specific waldenase enzyme system exists’, 
or to the interconversion of ribulose and arabinose, 
for which an enediol intermediate has been suggested’. 
It seems clear, however, from these experiments 
that, contrary to earlier views, ribose—like deoxy- 
ribose—can be synthesized in animal tissues by & 
condensation-of 2-oarbon and 3-carbon compounds. 

. Mary G. MoGrown 
`F. H. MaArPRESS 
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Prosthetic Group of Cytochrome -m 

CYTOCHROMA G, which is found in certain bacteria, 
for example, Aerobacter aerogenes and Azotobacter, 
has particular intereat as ib may play the of a 

oxidase in these organisms. e main 
&bsorption band of this cytochrome in the visible 
part of the spectrum is in the red region: reduced, 
630 mu; oxidized, 645 my; carbon monoxide complex, 
ae Spectroscopic similarities to some ferro- 
phseophorbides! as well as to certain bile pigment 
iron complexes* have been observed. 

We have now obtained hemin a, free from proto- 
hegmin. A. aerogenes was cultivated under conditions 
of vigorous asration by which the cytochrome a, 
content is increased*'. The hsemins were extracted 
with acid-acetone and, after removal of phospho- 
lipids, the green hemin a, was separated from proto- 
hsamin by precipitation of the latter by benzene. 

The acid hmmatin (in glacial acetic acid) has a 
principal maximum of absorption at 603-5 mu and 
a smaller maximum, of one-fifth the height, at 
750 mu. The alkaline hamatin shows & maximum 
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at 662-064 mu, the ham at 618 mp, and the pyridine 

at 613-15 mp. Cyanide forms a 

with hematin a, in alkaline solution, 

causing the disap of the band at 662 mu; 

on reduction with dithionite, & band appears at 

618 mu. Carbon monoxide also reacts with hem a, ; 

the band has the game position as that of the ham, 
but is of greater intensity. 

By removal of the iron from the hsmin by means 
of the ferrous acetate-hydrochlorio acid or the ferrous 
formate method a chlorin-like pigment is obtained. 
Re-introduction of the iron restores the spectrum 
of hematin a,. In neutral solventa this chlorin has 
two principal maxima of absorption. In dioxane 
they are 654 my and 508 mp. Three much weaker’ 
bands are found at 597, 572 and 533 my. The Soret 
band has a maximum at 405 mp. In 10 per cent 
hydrochloric acid a maximum is shown at 630 mp. 
The position of these maxima differs from those of 
the ohlorins, phmophorbides or rhodins, for which 
date are reco in the literature. 

The ‘HCl number’ of the free chlorin is close to 
that of protoporphyrin; but the Ry value of the 
methyl ester of the chlorin when run on peper 
‘chromatograms using the kerosene—chloroform or 

ol solvents of Chu e£ al.‘ ia markedly 
less than that of protoporphyrin ester. 

Lipoid material remains even in the purest pre- 
paratzons. It is possible that, like porphyrin a ', 
the prosthetic group of cytochrome a, possesses & 
lipophilio side-chain. 

When the chlorin and the hmmatin were treated 
with hydroxylamine by the methods of Lemberg and 
Falk*, there was no shift in the position of the band 
at 652 mu of the chlorm in pyridme or the band 
at 615 mp of the pyridine hemochromogen. Thus 
it is unlikely that the side-chains of the prosthetic 
group posseas a formyl or carbonyl group. 

The evidence for assuming that this hemim and 
chlorin were derived from cytochrome a, is as follows. 
The intensity of the acid hematin band at 603 my, 
or of the chlorin band at 652 my in acetone, was 
proportional to that of the tytochrome a, band. 
Aszotobacter vinelandit, Escherichia ool$ and Proteus 
vulgaris, all known to contain cytochrome a,, yielded 
this -hæmin and chlorin. When the bacteria were 
grown anaerobically, neither cytochrome a, hæmin 
a, nor chlorin was obtained. Some organisms such 
aa Bacillus mycoides, Baotllus subtilis and Pseudo- 
monas aeruginosa developed relatively small amounts 
of cytochrome a, when grown in liquid medium with 
vigorous aeration, and correspondingly gave small 
amounts of this hemin and chlorin. 

We therefore conclude that the isolated hem and 
chlorm are the prosthetic group and iron-free 
prosthetic up, respectively, of cytochrome a). 

This work has been carried out with e grant frorn 
the National Health and Medical Research Council 
of Australia. 

J. BARRETT 
R. LEMBERG 
Institute of Medical Research, 
Royal North Shore Hoepital, 
Sydney, N.B.W. Nov. Il. 
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Cysteine and Phosphoserine containing 
Peptide Sequences of Ovalbumin 
To 
sequences, for example, i lysine’, ooour with 
greater than chance erent proteins'^*, 
B suodohae ben devised for (ho. ieolation vada 
identification of cysteine containing sequences, and 
for peptide sequences containmg O-phosphoserine, & 
compound with which at least one of the two 
eae residues m ovalbumin‘ has now been 
rtions of four times crystallized, 
aoid axidinedi gvalbumin were precipitated 
and srdahiod s with hocasi acid, hydrolysed with 
40 ml. of 11 N hydrochloric acid for 3—7 days at 
37°, and duree acid removed in vacuo below 
25°. A strongly dipl aides fraction was separated 
from the died is washing through a 4 om. x 
10 am. ‘Dowex 50’ (HA form) column with water, 


` and the effluent was dried in vacuo, neutralmed in 


small volume, and lied to a 1 om. x 50 om. 
‘Dowex 2’ column (pH 3, CI- form). Slow elution 
with 400 ml. hydrochloric acid rising continuously 
from 0-001 to 0-05 N provided fractions containing 
only one to three peptides, separable by one-dimen- 
sional paper chromatography. Composition and N- 
terminal amino-acid of each peptide were determined 
by paper chromatography of sealed-capillary hydro- 
lysates (11 N hydrochloric acid, at 110°) of aliquote, 
with and without treatment with dinitrofluoroben- 
zono", 

Essentially all the strongly acid 


on 


seven-day hydrolysate have been identifled (Table 1) ; 
they include eleven dipeptides of cysteic acid (theoret- 


ical maximum fourteen, assuming no dupliegtions*). 
Because of ite acidity and composition (cf. Perlmann*), 
chromatograms of the one peptide lacking oysteio 
acid, aspartyl (glutamio aul. serine), were sprayed 
with the reagent of Hanes et al.', after marking 
ninhydrin-poeitive spots. The presence of phosphorus 
waa readily demonstrated. 


Table 1. PEPTIDES IDEXTIFIND IN i BSSYEN-DAY HYDROLYBATBR OY 
OYALBUMUK 
' In order of elusion from ‘Dowex-? oolumns 
(alanine, > 
threonyleystalo acid eysiexo 

Wiper ATA valyicysielo acid* aspartyl vins 
cysteyigiycine = * yialanine 
cysteytraline acil acid 
saryloysteic acid add” 


* Identified in relatively small amounts in only one hydrotysate, 
When performio aoid oxidation was omitted, most 


of the Pre ee ea 
horus, and were then easily p ed 


con 
because of their small number. Free phosphoserine 
was identified by comparison of ite Rr malis 
its dinitrophenyl derivative in three solvents wj 
corresponding suthentio samples (gift of Dr. William 
H. Summerson), and traces of it were usually also 
found in De of ite peptidee (Table 2). 
, Since only two dipeptides of phosphoserine were 
identified, it is likely, EEE riers 
belong to the same sequence, aspartylphosphosery 
alanine (aspartylseryIphosphoserme and phospho- 
seryleerylalanine would not be to survive 
the partial hydrolysis), and that isoleucine and glut- 
amio acid are joined to this sequence, but not directly 
to phosphoserine. Analyses? of an acid hydrolysate 
of each dipeptide (T&ble 2) suggest equimolar 
ratios, oonsidering serine destruction under these 
conditions. 5 


NATURE 


investigate whether certain amino-acid © 


January 30, 1954 vor 173 


Tables 2.  PHOSFMORUS-OONTAINIEG COMPONENTS FROM OYALBUMIX 





* Identified In relatively small amounts tn only one hydrolysate. 


Since O-terminal serine peptides have not previously 
been found in acid hydrolysstes*', the isolation of 
asparty o from 3- (though not 6-) day 
hydrochloric acid hydrolysates supporte the view 
that the acid lability of serine-amino tide bonds is 
due to N to O aoyl migration’. succesaful 
application of these methods to ribonuclease!*, and 
particularly the association of aspartic acid, glutamic 
acid and seoleucine', and alanine’, with phospho- 
serine in casein, encourage & search for systematically 
recurring sequences in proteins. This, as well as 
studies on the role of glutathione as precursor of 
the cystemylglyome of avalbumin, will be reported 
elsewhere. 

Miri FLAVIN 
Laboratory of Cellular Physiology, 
National'Heert Institute, 
National Institutes of Health, ~ j 


Coproporphyrin Formation in Yeast 


IN reoent articles in Nature, Keilin! has described 
the occurrence of hæmoglobin, in very low concentra- 
tion, in certain strains of bakers’ yeast, and Keilin 
and Tiseiéree* have likewise demonstrated the presence 
of hemoglobin in the mycelia of the moulds Neuro- 
spora crassa and Penioiieum notatum. In the latter 
investigation, free protohsam was also found, especially 


'in fragments of mycelium undergoing autolysis, 


folowing their projection from the aerated nutrient 
on to the walls of the containing vessel. The free 
hsm in the moulds appeared to originate from intra- 
oellular hæmoglobin and from some components of 
‘oytochrome by an enzymic degradation which accom- 


re O! 
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panied the autolysis of the mycelium. eld area 
the free hsm itself was further degraded with 


liberation of iron and the formation of free porphyrin., 


These important findings are particularly relevant 
to the study of porphyrin formation in autolysing 


Experiments with top-fermentation brewers’ yeast 
have shown oasia bio | increase in yield of por- 
phyrin following treatment with solid &ammonrum 


carbonate and glucose’, to yield ooproporphyrin 
isomers I and III in proportion, but with 


traces only of proto- and deutero- 


Copro- 
porphyrin in the medium was i 


undergoing 


of phase‘. added cytochrome and catalase 
were destroyed in the the yeast preparation, but did not 
augment the yield of oo 


was concluded that ana Lar did nob 
arise from by-products of fermentation, but possibly 
as & result of rapid proliferation of the yeast cells, 
using ammonium carbonate as a ready source of 
carbon and nitrogen. 

Further studies have been made on the relationship 
of coproporphyrin concentration to other aspecta of 
yeast metabolism, such as respiration, fermentation 
and cell division. To facilitate sampling, the yeast 
was diluted with distilled water after it had been 

. Subjected to ammonium carbonate — glucose treat- 
ment. The addition of water was responsible for 
much lowered yield of porphyrm. ~ 

The results now obtained do not support the 
earlier view* that the yeast cells in the ammonium 
carbonate — glucose tion are growing rapidly. 
An early fall in the total cell count was observed, 
which may have arisen from the combined effects 
of restricted oxygen supply to a medium densely 
packed with cells', and of plaamolysis of many cells, 
causing them to resemble cellular debris, overlooked 
in counting. The majority of cells enumerated at 
21 hr. were ular in & . ' Rates of 
respiration fermentation also showed a decline, 
indicating that the predominating changes in the 
yeast were autolytic m character. Also, copropor- 
phyrin oonoentration was independent of the rates 
of call division, respiration and fermentation. 

The evidence points to formation of coproporphyrin 
in these yeast preparations, not through excessive 
synthesis m I dividing oells, but rather by 
catabolism of preformed intracellular hssmoproteins 
m damaged or dead cels, as described in mould 
myoelium*. Although earlier work‘ has shown no 
conversion of added exogenous cytochrome o, catalase 
or (unpublished observations) human hemoglobin, 
this does not exclude such endogenous hmm deriva- 
tives ag possible sources of porphyrin. Moreover, the 
frequent occurrence of free ham in extracts, and the 
conversion of proto- to ooproporphyrin in yeast, lend 
support to this hypothesis. -Addition of.proto- 
porphyrm 9 to yeast alone resulted in increased 
formation of coproporphyrin as shown in Table 1. 


Table 1.  OOPROPOKPHYRIN Ty Year TOL mame ADDITION OF 
PROTOPORFHYRIN 


Feat protoporphyrin added to 100 gm. top fermentation brewers 


measured 
eoproporphyrin and Sg protoporphyrin 
Ooproporphyrin present (agm.) TTC TTORT reer 
OF (mgm. 
contral 100 yoast 
100 gm. yeast alone proto pon erin: 


—,, 


102 418 72 
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The increased yield (816 ugm.) of coproporphyrin 
associated with the disappearance of 928 ugm. 
protoporphyrin 9 suggests that yeast is able to con- 


vert pro rphyrin 9 into coproporphyrin, end the 
latter d arise from a protohæm derivative. 


The events leading to porphyrin formation may be 
conceived as follows. Cytological damage liberatea 
intracellular -hsamoproteins from structures inside the 
yeast cell, and thus renders these pigments accessible 
to the action of proteolytic enzymes. Attack upon 
and digéstion of the protein moiety of the hsmo- 
Aa re a ea rece aa and from this 

hyrin is readily derived. 

e mode of action of ammonium carbonate and 
glucose, by which regular, marked facilitation of 
porphyrin production is achieved, remains for study. 


asparagine . It is clear, 
however, that porphyrin a In yeast through 
processes quite dissimilar spem i liberating it 
during hesmopoiesis in man, in which coproporphyrin 
forms pert of the biosynthetic pathway from glycine 
to hæmoglobin. . 


Biochemical Laboratory 


Nuffield Department of ocn indi Health, 
dE du Manohester 18. 


J. E. Kewou 
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Human Visual Purple and Absolute 

. Threshold 
. I HAVE just read the interesting communication 
by Drs. Crescitelli and Dartnall on human visual 
purple (rhodopsm)!. The last paragraph of that 
article may give rise to the impreesion that new 
evidence has been brought forward, as & result of 
which the work of Hecht, Hhlaer and Pirenne? on 
the minimum number of light quanta necessary -for 
vision might have to be considerably revised. Such 
an impression would, I think, be mistaken. Cres- 
aitelli and Dartnall were able to repeat and confirm 
KSnig’s* measurement, made in 1894, of the optical 
density of the rhodopsin extracted from a” human 
retina. On such a basis Kónig calculated the per- 
centage -p of the light incident on the human 
retina Sub should be absorbed by the rhodopsin 
contained in the living rods, and found p = 4 per 
cant for A = 0-51 u.  Creeocitelli and Dartnall now 
find p = 8-5 per cent. Kónig's result was quoted 
and taken fully into account in the above paper by 
Hecht e£ al. Creecitelli and Dartnall’s work, however 
valuable in other. respecta, affects but little the 
outoome of the discussion. 

The small difference found by  Creeciteli and 
Dartnall between frog and human rhodopsin 1 
irrelevant with regard to the higher value, p = 20 per 
cent, which Hecht e£ al, chose as & basis for ther 
calculations. It would have tended to inorease, 
rather than to decrease, this value. This cannot be 
discussed here, but a more important fact is that the 
20 per cent value was p y chosen as an upper 
limit by Hecht e£ al. Buch a ub wee CET ed 
because, when that peper was written, the main 
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point of interest was to establish that the minimum 
number ^ of quanta actually involved in a visual 
act must be very small, namely, of the order of 10 
or lees, instead of about 50 as had usually been 
believed hitherto*. Hecht e$ al. wrote: “From the 
comparison it is t that the 5 per cent 
maximum ion curve [of rhodopsin] describes 
the pointe [of the corrected sensitivity curve] quite 
well, but that the 20 per cent curve ts dafinitely 
excluded because its absorption on both sides is just 
too high. . . . However, to be quite safe, we may 
tako 20 per oent aa the upper limit for the absorption 
of 510 my by the visual purple in. the human retina 
after complete dark adaptation”. Now, Creeoitelli 
and Dartnall write: “Their [Hecht e£ al.] figure of 
20 per cent absorption by the visual pigment was 
based onan indirect calculation in which it was 
implied that the scotopic pi of frog and man 
were identical’.  'Fhis is, -L think, somewhat mis- 
leading. 

Crescitelli, and Dartnall do not mention the 
dichroism of the retinal rods which Bohmidt* observed 
in 1988. Such dichroism seems likely also to exist in 
man. If so, even assuring that no losses of rhodopsin 
ocourred in the extraction made by Kdnig and by 
Crescitelli and Dartnall, their values for p may be 
too low. If loasea occurred, the true value of p must 
be higher still. Another source of uncertainty with 
regard to the retinal threshold n relates to thertrans- 
mission of light by the pre-retinal eye media‘. The 
roblem as & whole is too complicated to be discussed 

but a word may perhaps be added in connexion 
with Crescrtelli and Dartnell’s estimate of n, which 
they suggest is equal to “1-3 quante approximately". 
Various indirect methods prove that n is greater 
than 1; there is general agreement on this pomt 
among workers in the field’; and there are also 
strong reasons for believing that m is greater than 2. 


PIBENNH 
Physiology Department, 
University of Aberdeen. 
Dec. 8. S 
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Occurrence of Dieldrin-resistance in Wild 
Musca domestica L. in England 


Tua ability of insecte to develop a reaistance to an 


insecticide is now widely acknowledged. It has also. 


been shown that, where resistance to a specifo 
insecticide existe, the toxicity of related compounds 
can be tolerated also, though probably to a lesser 
extent. This communication reports the occurrence 
of a high degree of resistance to dieldrin (an inseoti- 
cidal product containing not: lees than 85 per oent 
of 1,2,3,4,10,10-hexachloro-6,7-epoxy-1,4,46,5,6,7,8a- 
octahydro-1,4,6,8-dimethanonaphthalene, and nov 
more than 15 per cent of inseoticidally active related 
ds), in & wild strain of Musca domesisca L. 

which had not been exposed to this inseotioide prior 


d this investigation. 


\ = 
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Trials carried out during the past summer to ssaseas 
the value of dieldrin for the control of the common 
housefly, Musa domestica L., on a refuse tip in 
Hertfordshire, proved unsuccessful. During the past 
four years insecticides containing DDT and gamma 
BHO have been applied to control flies on this refube 
tip. The development of & housefly population 
resistant to DDT and BHC was therefore 
The American workers Bruce and Decker? have 
demonstrated by controlled laboratory experiments 
that BHO-resistant flies show some tolerance to 
dieldrin. If this wild stram of houseflies was resistant 
to BHO, the failure of these trials with dieldrin 
could be lained. The resistance of the wild house- 
fly population to DDT, gamma BHO and dieldrm 
waa therefore in ted. 

Houseflies were collected from the refuse 
reared in the laboratory under standard oo 
without further contact with insecticide. The One 
was tested, concurrently with a laboratory 
culture, against eens’ DDT (80 per cent p.p' 
isomer), BHO Stal egies gamma isomer) and tech- 
nical dieldrm (whi aan © 00:05 pet oeni dieldrin), 
formulated as oil ys. A modifloation of the direct 
spray technique dosccibed by Kearns and March? 
was used, the insecticides being.sprayed at congen- 
trations calculated to give a ximately 10-00 
per cent mortality in 24 hr. (Table 1). All testa 
were carried out at 80° F. and 50 per cent relative 
humidity. 


Jin 


of the strains for resistance was made 
on the L.D. 50 (concentration of insecticide required 
to give 50 per cent mortality) estimated from log- 
probit regreasion lines. The reaistance of the lab- 
OFA CONS Bie NOR ine AE > 


Table 1. Rancs to DDT (80 PER OENT p.» TONED. 2 BHC 
(ems OANT CANTA TOR E MERE d. OF A WILD ATRAN OF 
anon domestica REFUSE 


COLLECTED FROM 
ata TEE threa reo loa ted tests with oll-besed sprays 
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71 
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It was not possible to test each insecticide against 
the same generation of flies from the wild stram, 
owing to insufficient numbers being available. Third 
generation flies were tested for resistance to DDT 
and dieldrin, and fourth generation flies for resistance 
to gamma BHC. A check test with dieldrin against 
the fourth generation of flies indicated that there 
was no difference m resistance between the third and 
fourth generations. 

Hach stram was also tested against the official 
test Insecticide (0-1 per cant w/v pyrethrins), which 
is the-standard prepared by the Chemical Specialities 
Manufacturers tion, 110 East 42 Street, New 
York, U.S.A., and used in many countries; ‘normal’ 
strains give 30-55 per cent mortality when sprayed 
with it. 

The wild strain of houseflies was found to be 
10 times more resistant to DDT, 53 times more 
resistant to gamma BHC and 266 times more resistent 
to dieldrm, than the normal laboratory oulture 
(Table 1). Bearing in mind that the wild stram was 
resistant to gamma BHO, some resistance to dieldrin 


was anticipated, but the concentration of dieldrin. 


pyrethrins. 

The magnitude of dieldrin-resistanoe shown by the 
wild housefly tion cannot be readily explamed, 
aa the insecticide had not bosn used dor fly control 
on this refuse tip before these trials were 


K. F. Goopwrik-BAILHY 
M. DAVES 


Cooper Technical Bureau, 
Berkhamsted, 


Herts. 
Nov. 20. 


‘Brags W. N, and Decker, G O, Soap and Sex. Chew., 96 (3), 193 
‘Kearne, O. W., and March, R. B., Soap and Sen. Chem., 19 (2), 101 


Thermo-chemical Seed Treatment 


NHwHOOK!, using the technique of Baylis’, 
reported that a hot-water steep of 10 mm. at 52-8? C. 
controlled seed-borne (Sphaerella linorum 
Wollenw.) in seed-lines of lmen-flax (L4nurn usiiatisss- 
mum L.). Watson et al.? have recently reported the 
use of carbon tetrachloride eg & suitable material m 
place of water for heat treatment of peas and beans. 
It has been shown by them that germination of peas 
and beans was not affected by a 60-mim. steep at 
75° O. Heat transfer into the seeds was demonstrated, 
but very little carbon tetrachloride was absorbed. 
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Experiments have been carried out to determine 
the effect of a carbon tetrachloride steep on germina- 
tion and control of seed-borne pasmo in linseed. 
Thirty-six temperature — time combinations were 
studied, ranging from 5 min. to 80 min. with 5 min. 
variations, and from 50°C. to 75°O. with 5 deg. 
temperature differences. 

Two varieties, namely, Golden Viking anid Koto, 
were treated. 10-gm. lota of seed were steeped m a 
carbon tetrachloride bath mamtained at the differant 
temperature-levels by a Towers thermostatic control 
unit. Beed was germinated m Petri dishes on moist 
filter pads in an incubator at 22? C. for saven days. 
Seed was examined for viability of S. lesmorum (a) by 
the technique of Loughnane e£ ai.*, followed by re- 
moval of spores to Van Teigham cells and moubstion 
at 22? C. for 24 br. ; preparations were stained with 
cottón-blue lacto-phenol, and examined for the 
presence of garm-tubes; (b) by plating surface dis- 
infeoted seeds on 'Bacto-prune' agar in Petri dishes 
and incubating at 22° C. for six days. 

No muoilaginous sludge developed in the oourse 
of treatment, and no carbon tetrachloride appeared 
to be absorbed. Results of germination counts are 
presented mi the accompanying table. Analysis of 
these results showed t de n of - 
ination only at 70° and 75° O. for 30 min. with Golden 
Viking and 20 min. with Koto. These treatments 
also markedly reduced vigour of the seedimgs, their 
development being two to three days slower than 
those of untreated seed. 

In the technique used for determming spore 
germination, no germ-tubes were observed after 
treatment for 20 min. at 65°, 70°, 75° O. or for 
30 min. at 60° C. In the plate testa, no cultures were 
obtained from seed treated for 15 min. at 70° or 75°C., 
20 min. at 65°C. or 30 min. at 60°C. Untreated 
seed samples yielded 14 per cent infected seed (Fig. 1). 

A similar experiment, god linseed, infected with 
browning (Polyspora lini Laff.) and the plating 
technique, has also bean carried out. No cultures 
were obtained from seed treated for 15 min. at 70° C. 
or 20 min. at 65° O. 


From these prelimingry experiments it would 
appear that lete control of two seed-borne 


diseases of can be obtained by a carbon 
tetrachloride steep at times and temperatures which 
do not affect germination. 

The use of carbon tetrachloride in place of water 
as & material for heat-treatment of linseed has two 
technical advantages over the latter: first, the safety 
limits with respect to germination sre wider: 
secondly, no artificial drying of seed is necessary. 
On the other hand, a specially dasigned steep for 
elmination of pedi and recovery of carbon 
tetrachloride givan off as a vapour during the treet- 


GERMINATIOK RESULTS OF HEAT-TREATED LIRÉNED 
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Fig 1. Pann infected seed showing appearance of onidia on 
seed cont after germination in most D Ok. Photo- 


ment would be required for the efficient operation 
of a thermo-chemical treatment plant. -~ 

A full acoount of this work wil be published 
elsewhere. Thanks are due to Miss E. Milne, App]ied 
Mathematics Laboratory, N.Z. Department of Beton 
tile and Industrial Research, for statistical analysis 
of results. 

I. A. M. CRUICKSHANK 


Plant Diseases Division, 
Departanent of Scientific and Industrial Research, 
Auckland, New Zealand. 
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An Antagonist of the Sterility Hormone 

Rutin in the Green Alga Chlamydomonas 
eugametos: Ombuoside=7.4'-Dimethyl- 

rutin i 


Ruro (= quercetm-3-rutinoside) prevents the 
copulation of male and female gametes in Ohlamydo- 
monas 1, [te effect is very specific. Checking 
more than forty flavonols, it was found that only 
rutin induces sterility. The sugar at carbon atom 3 
(rutinose) seems to be important, as quercitrm. 
( = queroetin-8-rhamnoside) does not fluence fertility. 

In 1935 a strain waa obtained which could not be 


identifled as rutin? (1). 

Three enzyme dependent on genes are 
responsible for_rutin formation in agametos cells : 
(1) the formation of Lrhamnoee (gene rhat), (2) the 


isolated from cells of a ru® 


ing that the biosynthesis of rutin follows the sequence 


given above. 
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However, agametos cells become able to copulate 
when the ocells are kept in the dark for three days. 
Then the cells are prectioaly free of rutin. They 
lose their ability to copulate after a period of ilum- 
ination of 15-20 min. During the short period of 
copulation, it 18 possible to cross with 

. The effect of rutin is not yet clear. It is 
evident that the formation or the secretion of 
genones which induce the last phase ofthe copulation 
18 disturbed. 


O 
HO i 
E HOOF | HOOH l 
l OH node o à bom 
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oe 

We have now been able to examine ombuoside (11), 
a glycoside that is a 7.4’-dimethyl-rutin, which has 
been obtained from the leaves of the ombu (Phytolacea 
dioica, L.), where it accompanies rutin’. The results 
of the experiments are: (1) ombuoside (107* gm./ml.) 
shows no influence on the copulation of eugametos 
gametes; (2) agametos cells obtain the ability to 
copulate in solutions containing 10-* to 107" gm./ml. 
ombuoside; (3) eugametos gametes made sterile by 
rutin (10 gm./ml.) begin to copulate again after 
adding ombuoside (10-* gm./ml.); (4) eugameios 
gametes continue to copulate in solutions containing 
ten times more ombuoside than rutin. 

We conclude from these resulta that ombuoside 
is able to compensate the rutin effect. 

We also tested 7.4’-dimethyl-quercetin or ombuin, 
the aglycone of ombuoside. It has no influence on 
eugametos gametes. However, we found that ombuin 
compensates the sterility of agametos cells. This 
affect may indicate that agametos cells can form 
ombuoside enzymatically from ombuin. 

The speciflaity of 7.4’-dimethyl-quercetm was 
demonstrated by examination of ten other methyl 
derivatives of quercetin (for which we thank Dr. I. 
Loew, Max Planok-Institut fuer Medizinische Forsah- 

Heidelberg), namely: 7-, 5-, 3-, 38’, 7.8-, 
8.5.3’-, 8.7.3’-, 5.7.8’-, 5.8’.4’-, and ".3'.4'-methyl 
queroétins were without any effect on agametos cells. 
These resulta show that 7.4'-dimethyl tin 
(ombuin) and 7.4’-dimethyl-rutin (ombuosi 
a special importance in this antagonism with rutin. 

Franz Monwus* 
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Boteny Department, 
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Distribution of Radio-Frequency Brightness 
across the Solar Disk and the Derivation 
of a Model Corona 


DwruHRwINATIONS of ‘the distribution of radio- 
frequency brightness across the solar disk have, 
made by Stanier! at a wave-length of 60 am ne by 
Machin’ at a wave-length of 3-7 metres. A-~ Aries of 
similar observations has been carried out by one of 
us! at wave-lengths of 1-4, 8-7 and 7-9 metres during 
the period July 1961—July 1952. -In this communica- 
tion we deeoribe the results of an attempt to derive 
a model of the corona which is consistent with these 
obeervations*. 


/ 
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Hrghtnees temperature (10* dag. K.) 
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made about N or T'; instead, an attempt was made 
to derive theee quantities directly from the radio 
obeervations. The model which was found to fit 
the observations most closely waa given by: 

N = 1-6 x 10° &" om. 

T — 2 x 10 R= deg. K. 
over the range R = 1:2 E, to 3-0 E, where E, is the 
redius of the photosphere. 

This distribution of electron density agrees well with 
_that of Allen for-small values of E, but for R greater 
“than 2R, the density decreases more slowly outwards. 

The extent to which the new model can acoount 

for the observations is ahown in the graphs. It is 


À = 70m. 





Distance fram centre of disk Dianos from omitre of dak 
Distribution of radio brightness across the solar disk as three wave- The distance from the oentre of the disk is given in terms 
af the radius of the (R,). 
, Experimental] curves ; ———~, limits within whioh the experimental curves are believed to fall; — = — theoretical] curves 





The experiment showed that the oontours of 


constant radio brightness were roughly elliptical in. 


form and varied slightly from day to day. As & 
first approximation for the purpoees of theoretical 
interpretation, they were replaced by constant circles. 
The average radial distributions which were used m 
thia way to represent the experimental reaulta are 
shown as continuous lines in the &ooompanying 
graphe. The uncertainty of the experimental results 
is indicated by the dotted linee, which show the 
limita within which the distributions are believed 
to fall. The limita are ominantly caused by an 
uncertainty in the absolute scale of brightness (be- 
cause small errors in the distribution for large radii 
oan introduce large errors in the determination of the 
central temperature). There is also some uncertainty 
in the results arising from the day-to-day variations. 

Smerd* has derived theoretical curves for the 
distribution of brightness for s number of wave- 
lengths, assuming the coronal electron density, N, 
given by Allen’ and & number of uniform tem- 
weratureg, T. It is clear from a comparison of the 
observations with these theoretical curves that a 
coronal model with uniform temperature cannot 
account for the observations, and, in particular, that 
it cannot provide sufficient intensity at large radii. 

If the electron density derived by Allen is retained, 
analysis showed that theeo j 
Ibe removed by assuming that the ture varied 
with height in the corona. A new method of analysis 
was therefore adopted in which no assumptions were 


could not 


seen that a satisfactory fit is obtained for p > 1:56 E, 
(where p is the distance from the centre of the diak), 
which ie the important region where Smerd’s curves 
show the greatest discrepancy with observation. For 
values of p between 0:5 R, and 1-5 R, the intensity 
at 1-4 and 3;7 metres is somewhat greater than that 
observed. It seems likely, however, that this 
ining discrepancy may be removed when it has 
possible to allow for the effecte of scattering by 

ities of electron density in the corones. Some 
information about these I ities for R> OR, 
has recently bean obtained by Hewish’ from observa- 
tions of the occultation by the solar corona of the 
i radio source in Taurus. It is poeeible that the 
inclusion of the scattering effecta in the analysis may 
result in some modification to the values of N and T 
derived above. 

This work was carried out as part of a programme 
of radio research at, the Cavendish ratory, 
supported by the Department of Scientific and 

Reosearch. 


onstan P. A. O'BRIEN 
C. J. BELL 


been 


Cavendish Labaratory, 
Cambridge. Dec. 14. 


1 Stanie, H. M, Nature, 106, £54 (1960). 

! Maohin, K. IL, Natvrs, 187, 899 (1951). 

' O'Bnen, P. A, Mon, Wot. Roy. Asiro: Soo., 118, No. 6 (1063). 
Byle, M; Ma Oonvendon Proe, Acoademin Narzona!e del Lincel, 
3 Bmerd, B. F., Aus. J. Sci. Ræ, 2A, 84 (1950). 

‘allen, O. W., Mon. Not Hoy. Amro. Soe., 107, 426 (1047). 

' Hewish, A. (in preparation). 
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Television Pick-up Tube for both Light 
and X-Ray Pictures 


INVESTIGATIONS carmed out on television camera 
tubes using the photocondustive effect for converting 
a light image into an electrical signal have resulted 
in the development of an experimental tube sensitive 
to both visible light and to X-rays. 

The photoconductive material used in the tube is 
suitably activated lead omde, evaporated on a ‘Pyrex’ 
glass window. The layer is scanned by & low-velooity 
electron beam, as described by Weimer, Forgue and 
Goodrich!. 

The light sensitivity, the peak of which is in the 
blue part of the spectrum, amounts to about 100—200 
 mieroamp. per lumen when an mcandesoent light 
source at a colour temperature of 2,600° K. is used. 
The speed of response 18 sufficient to make the tube 
suitable for industrial applications and shows promise 
for application im television broadcasting. 

The relatively good sensitivity to X-rays is the 
result of the high absorption coefficient of lead oxide 


for this radiation. A layer of only 5 microns thickness | 


absorbs about 5 per cent of the radiation originating 
from an X-ray tube operated at 70 kV. v.o., the 
radiation being filtered by 5 mm. aluminium. The 
1-2-mm. thick ‘Pyrex’ face on which the lead oxide 
has been applied absorbs about 10 per cent. 

The accompanying photographs have been taken 
from"a& television monitor tube. Fig. 1 represents a 


‘N 
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picture gae by the pick-up tube combined with 
& lens, the object being two identical transistors with 
a oentimetre scale giving an impression of the 
dimensions. The ‘scene’ is illuminated with visible 
light. Fig. 2 shows a picture produced by the pick-up 
tube when the same transistors were placed in front 
of the tube face and irradiated by X-rays (X-ray 
shadow picture). The X-ray source consisted of a 
Philipe's ‘Practix’ operated with 10 mA. at 72 kV. 4.0. 
n E 
In the pieture on the monitor tube the statistical 
noise of the X-ray quanta predominated over the 
amplifler noise. 

It is thus possible to make an enlarged X-ray 
picture of amall objects. The pick-up tube has a 
usable area of 20 mm. diameter, whereas the photo- 
graph was taken from a monitor with 35 cm. diagonal. 


L. Hansa 
P. SaHAGEN 
H. BRUINING 
Philips Research Laboratories, 
N.V. Philips Gloeilampenfabrieken, 
Rindhoven, Netherlands. 
Nov. 30. 


1RO.A Rø., 19, $06 (1051). 


A Phase-Contrast Searcher for the Burch 
Reflecting Microscope 


Ir is important in the ultra-violet microscopy of 
biological material to be able to search for and focus 
the specimen with visible light so that ultra-violet 
irradiation can be kept to a minimum. As the 
material examined is normally unstamed, little detail 
can be seen usmg conventional illumination with the 
microscope. " 

To overoome this difficulty, the original Becok- 
Barnard ultra-violet microscope, produced in 1926, 
possessed a dark-ground illuminator built around the 

condenser!. The modern counterpart of this 
instrument, made by Cooke, Troughton and Simms, 
has & special phase-contrast condenser unit, and in 
this way an immersion visual phase-contrast objectiv 
can be used for viewing and focusing of 
the specimen’. the system designed by Walker 
and Davies’, focusing is performed in visual phase 
contrast with the aid of an auxiliary lens and phase 
plate, mtroduced behind the objective. 

These systems have been used ın conjunction with 
refracting objectives; but it is clear that & similar 
type of phase-contrast searcher would be of great 
use with the Burch reflecting microscope. The 
problem here is somewhat more difficult. By tracing 
a ray through the optical system, it can be shown 
that the small mirrors of the condenser and objective 
can be regarded as conjugate levels. Thus the 
annulus and phase plate could be ideally located at 
these mirrors. The introduction of these components 
to reproducible positions at the small mirrors presents 
serious mechanical difficulties and therefore was not 
attempted. 

In the illumination system coupled to the Burch 
microscope, the condenser aperture is controlled by 
means of an aperture stop maged at the condenser 
small mirror; thus the annulus can be located con- 
veniently at this stop. In a similar way, it becomes 
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Optical system for phase contiast (not to soale) 


objective is formed in an accessible position by means 
of @ concave mirror, the light being deflected to a 
aide tube attached to the microscope. Françon and 
Nomarski’ introduced .phase contrast in the micro- 
soope by means of an eyepiece system, & projection 
TR forming an image of the baok of the objective 
at the phase plate, which was of strip form. Due to 
the long optical tube-length (34:5 am.) of the Burch 

microscope, such a lens at the eyepiece 
level would produce an exceedingly small image of 
the annulus if the optical system was to be kept to a 
reasonable length. 

To overcome this difficulty, without deflecting the 
light to & rather inoonvenient side-tube, the system 
shown in the diagram has been adopted. The lens L, 
situated within the microscope body-tube, images 
the objective small mirror O at the phase plate P 
&b approximately unit magnification. This lens also 
causes the main image-formmg beam to converge at 
X. The phase plate is attached to the front surface of 
a low-power microscope pc bata M (8 in. focal 
a ), which is focused on of the specimen. 

M Ru ean oss (een i 
Si E appears under phase-contrast illumination. 
The definition of the image is good, but the curvature 
of field is rather high, the low-power microscope 
objective introducing fleld curvature additional to 
that of the refl objective itself. This has the 
affect of reduoing the diameter of flat fleld from 
about 1404 to 70u, & defect which is of little im- 
portance for 

Eu uai idis dis 
lens L is a telescope objective of short focal length 
and has not been specially computed for the purpose. 
It produces a well-corrected image of the specimen ; 
but in formmg an image of the annulus, the lens is 
working at conjugates for which the ‘correction ig 
poor. I$ is therefore advisable for the phase ring to 
be wide relative to the annulus; chromatic aberra- 
jon, which produces 
xlour over the whole 
bject field, oan be re- 


'ontaining phase plate, 
nioroscope objective 
ud eyepieoe flte into 


eens un and 
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Empire Cancer 
Coffin Childs Memorial Fund for 
Medical Research, the Anna Fuller 
Fund, and the National Cancer 
Institute of the National Institutes 
of Health, U.8. Public Health Service. 
R. J. Kine 
Chester Beatty Research Institute, 
Royal Cancer Hospital, 
London, 8.W.8. Deo. 10. 


^ Desi sso.” and Welch, P. V., "Practical Photomicrography’”, 
E. J., and Roe, H M. F., P 90D, 94 (1050). Taylor, 


WJ Op. Sca. Amer, 43, 200 (1088), 
* Walker, P. M. B., and Davies, H. G., Disc. Farad. Soc, 9, 461 (1950). 
* Payne, B. O., “Le contrasts de phase et le contraste par interfírenoes'', 
. 190, Editions Reus d'Opisque (Paria, 1962). 
SERO ee Re». Opt. (TMor. Instrum.), 39, 619 





Crysta! Structure of xu Ld -L-Alanine 
Hydrobromide 


IwTHREST in the crystal structures of simple 
peptides has increased considerably, durmg recent 
years on account of made in the direct 
investigation of protein structure. Glycyl-L-alanine 
hydrobromide has been prepared in these laboratories 
and examined by X-ray methods. The free dipeptide 
was prepared by the N-carbobenzoxy method! and 
then converted into the hydrobromide which orys- 
tallized from solution. 

"The crystal data for glycyl-t-alanine hydrobromide 
are a = 10.69 A.; b = 6-13 A.; o m 7-63 AL; 
B = 108° 34’. The density (by flotation) is 1:714 
gm./o.c. The number of molecules per unit cell is 
2 mol. glyoyl-r-alanine zi 2 mol. of water of orystal- 
lization. group, P 

The intensities of 154 AUI reflexions were measured 
visually using copper Ka radiation, and the Patterson 
projection on (010) showed & clearly resolved peak 
attributable to the Br-Br vector. From the position 
of the heavy atom the signs of & large pode of 
the structure factors could be derived, 


-preliminary Fourier projection the signs of the 
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remaining terms were obtained. The resulting pro- 
jection is shown in Fig. 1 and is adequate for plaoi 
the atoms m the unit cell, with all the atome, including 
the water molecule O,, bemg resolved with the 
exception of C, and O, (see Fig. 2). 
A preliminary examination of the structure using 
y-co-ordinates derived by &ssuming probable bond- 
for the glycyl-L-alanine molecule showed 
satisfactory hydrogen-bonding, the glycyl-r-a&lanine 
and water molecules forming spirals bound together 
laterally by N—H bonds. A detailed discussion of 
this aspect will, however, be postponed until the 
structure has been refined using the hydrochloride, 
which is isomorphous with the hydrobromide. 
T. O. TRANTER 
Wool Industries Research Association, 
Torridon, 
Headingley, Leeds 6. Oot. 16. 
Bergmann, M. and Zervas, Iu, Ber. Dish. Chom. Ges, 0$, 1108 
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Formulation of the Rate Equation in 
Chemical Kinetics 


Rows: has recently pointed out that when the 
rete-constant for a reaction such 4s - 


244+ B — O0 


is under discussion, it is necessary to state whether 
the rate referred to is the disappearance of A or of B, 
gince the latter is half as fast as the former. 

It is perhaps also worth pointing out that in the 
academic literature of reaction kinetica, rates are 
elwayB written as rates of change of concentration 
in a closed system which is tacitly assumed to be 
at constant volume; for example: 


d d - ‘ 
- £[4] = — 25 [B] = HAPB]. 


dustrial processes. There are closed reaction systems, 
for example, in which the volume changes during 
the reaction, and open (such as contmuous- 
flow tank and tubular reactors) in which the oon- 
centration is independent of time’. The rate-equation 
is more useful when written in a leas 
restricted form; for example: 
k 
— Es = —- 2h = ve (2) 
The system to which this equation applies may be 
open or closed, but has & constant &tomio content, 
and is assumed to be virtually uniform in com- 
position and temperature. At 4 given instant it has 
volume V and contains a,b moles of A,B. — Hs, 
— R, are the rates of destruction of A,B by the re- 
action. k has the same significance and value as in 
equation (1). 

In a oloeed B, = da/dé; V may be a 
function of a,b,t. Equation (2) is then to be inte 
grated accordingly. In a flow-system operating at 
steady state, V, a, b and Ra are constant, the latter 
being the difference between the rates of inflow 
and outflow óf A. Other variants may also be 
enoo 


a. 


P. V. DANOEWHETS 
t of Chemical Engineering, 
Tennis Court Road, Cambridge. 
Deo. 9. 


1 Robb, J. O., Netwre, 172, 1055 (1963). ^ 
t Denbigh, E. G., J. App. Chem., 1, 227 (1961). 
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A Competitive Method of determining 
Association Constants 


Tam method described by Benesi and Hildebrand! 
for determining the association constants of charge- 
tranafer complexes involves optical measurements of 
& series of solutions at or near the wave-length of 
maximum absorption of the complex. A ample 
method for determining such oonstante which avoids 
these conditions has been devised. 

Consider the two imteractions : 

A + B' « AB’ and A +- B* e AB’, 
involving two Lewis bases B’ and B" and a Lewis 
acid A (or vice versa). An equilibrium constant K 
may be defined as: 

K = [AB] 1 
(aj-naBpqEi-usp  —— € 
where [A] and [B] &re,the initial concentrations of 
A and B. For simplicity, let [B'] - [B^] —[B], say, 
then if [B] > [A]: 
K’ = [AB] . 

- [B] ((A]—-[I4B'] - LAB*]) 
CORRI AB] 

[B] ([4]— [4B] — L4B*]) 


Eliminating [4B"] from equations (2) and (3) : 


- KTA] [B] 
MB] 7 i Y AB] ETB m 
A wave-length is selected at which the ies A,B’, 
B* and AB’ have negligible absorptions, but at which 
AB’ absorbs (preferably at or near the maximum of 
the charge-transfer spectrum of this ies). If the 
extinction coefficient of the species ' &t this wave- 
length is e, then the optical density of a solution 
at this wave-length wil be D = s[AB7]. 

The optical densities of two solutions, one oontain- 
ing A and B’ at concentrations [A]\and [B], the 
other containing A, B’ and B” at concentrations 
[A], [B] and [B], sre measured at this wave-length. 
If D, and D, are the two optical density readings 
80 obtained, then applying equation (4): 

Di 1+ E'(B] d 
D, 1 + KB] + K'[B] 


eee es he er d 
K EU oum) 


(2) 


and (3) 


(5) 





(6) 


or | oma CD. 
Knowing K’, K" may be determined. 

Applying the method to the complex of N-n- 
butylaniline and s-trinitrobenzene by i 
oompetition of the former with N-N-N’-N’-tetra- 
methyl -phenylenediamine in cyclohexene, the 
following results were obtained : 

[B] = 0118 M; [4] = 104 M; - 
D, = 0:320 om.-! and D, = 0:255 am.-! at 650 my. 


Using a value of K = 20-4 litres/mole for the 
association constant of N-N-N'-N'-tetramethyl p- 
henylenediamine with s-trinitrobenzene in oyelo- 
hoe (obtained by the method of Benesi and 
Hildebrand), a value of the association constant o! 
N-n-butylaniline with s-trinitrobenzene in oyoko. 
hexane of 7-4 litree/mole is obtained. The value 
obtained by the method of Benesi and Hildebrand 
is 8-2 litres/mole. 
R. Fos Tar 
Perrins Laboratory, 
South Parks Road, Oxford. Oot. 12. 
1 Benes! and Hildebrand, J. Amer. Chem. Soo, 71, 2703 (1049). 
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‘SOLVING YOUR CENTRIFUGING PROBLEMS 


_ Here ‘Is a range of high-speed Centrifuges for handling the many 
f difficult separating problems which are met increasingly throughout 
the fleld of scientific investigations. 


PHYWE ULTRA CENTRIFUGE 50,000 r,p.m. 180,000 x g. 
_ Tho latest model of this Centrifuge, incorporating a great number of refinements, is now available as— 


^ (A) Preparative Centrifuge with water-cooling and thermo-magnetic temperature control, carrying either a 50,000 r.p.m. 
rotor for six 7.5 ml. tubes or a 30,000 r.p.m. motor for sixteen 7.5 ml. tubes. 


| (B) ER Mh Philpot-Svensson or 
Lamm methods, and new control unit for greater operating convenience, without sacrificing the easy accessibility of 


the Centrifuge proper. 


PHYWE SEMI-ULTRA CENTRIFUGE 14,500 r.p.m. 27,000 x g. 


This Centrifuge is available with water-cooling or complete refrigerating system, the latter being capable of maintaining 
a rotor temperature of 0? C. at maximum speed. There is a choice of two interchangeable angle heads, one carrying six 50 
ml. tubes and the other twenty 124 ml. tubes. , 


' SHANDON MICRO CENTRIFUGE 20,000 r.p.m. 25,000 x g. 
the first low-priced high-speed Centrifuge 


Tho Shandon Micro Centrifuge has been specially designed for the micro-biologist and micro-chemist and will prove 
exceedingly useful when dealing with small quantities of liquid, either by choice or necessity. It offers also a convenient 
means of re-centrifuging the supernatant obtained from ordinary centrifuges. The Micro Centrifuge is water-cooled and 
available with two interchangeable rotors carrying either six 3.3 mil. or eight 1 ml. tubes, and covers, of course, the whole 
speed range from 1,000 to 20,000 r.p.m. 


Full particulars on request from 
SHANDON SCIENTIFIC COMPANY, 6, CROMWELL PLACE, LONDON, 8.W.7. "PHONE: KNI 1131-1133 
e a LAC I a a a E 
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HAWKSLEY & SONS Ltd. 


R. & J.BECK LTD, 69 MORTIMER ST.LONDON, WI I7 NEW CAVENDISH ST, LONDON, W.1 


" Telephone: W ELbeck 3859 Telegram: “Diffrect, Weeds, Londen" 


Makers of sclentific & Technical Apparatus 


\for 


p Research, Industry 


. Gauge Testing & Measuring odd 


ESTABLISHED 1876 


C. CUSSONS L™.: The Technical Works, cna. 4 


Green’ s Ashless s 
| Filter Papers | 


Free samples and- price list NG. 
on request. > 


J. BARCHAM GREEN LIMITED 


HAYLE MILL : MAIDSTONE : KENT 
Telegrams: “Gron Tocil” ; — Telephone . 2090 Maidsione 


Printed in Great Brrtam Framer, Kwrour & Co, LTD., The Gainsborough Press, St. Albens by MACMIILAK & Co., LruITED, 
at St. Martin's Street, WCR, and Sr. MAXTICS Pxxss, Ixc., gerere Nene um t Y. US.A.—Seturday, January 30, 1964. 
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TECHNE 


PHOTOELASTICITY 
POLARISCOPE 


Techne Photoelasticity 
Polariscope with coupled 
polariser and analyser. | 

4” optical system. Load, 
apphed by air pressure 
and measured by gauge 
Including all accessories 
except camera. 
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Optical: Fused 
Quartz | (^ 


cg 
Transparent fused quartz can be sappbed for optical pur- 
poecs as blanks for plates, lenses, prams, etc, or as finished 
Opücal elements up to the highest degree of optical fish 
and freedom from stram 


It m$ mammfactured in vanous grades, thus providing a 
rolrable quality for each class of work ranging from the 
most exacting usos in ultra-riok: optical determinations to 
ordimry work in the near ultra-violet and Infra-red regions 
Wo shall be pleased to recommend a suitable quality for 
your parnbcular application 


THE THERMAL SYNDICATE LTD. 


WALLSEND,NORTHUMBERLAND 
London Office: 19-14, Old Pys St, Wesznmiaster, S W I 






-a really SAFE and EFFICIENT 
microtome knife sharpener . 
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RESSURE: 70 lbs. s.n 

VACUUM: 28 inches 
SPEED: 28 xw , 

MEER 685 






















The 
skiing the high hist! 

T pressure . . . the raab 
Models ready fordmmedlate moderato ere service iy 
deltvary 4ngl[idéxhe ] siubborn way in which it stands up 

* followin Ages to the most hamardous an 


230/240 A.C?S[phase 
250 , 
| 400/440 ,, 





Siohass 


Jor better vacuum service... W. EDWARDS , 


€& CO. (LONDON) LTD. 
MANOR ROYAL, CRAWLEY, SUSSEX 


TELEPHONE CRAWLEY 1800 (10 LINES). TELEGRAMS: KDOOHIVAC CRAWLEY ee ICs mt CR L 


IF YOU WANT TO PROJECÀ 


35mm. film strips, 2"x2" or 31"x31" slides 
Continental slides, micro slides, specime 
models, drawings, blueprints, photograp 


graphs, etc, etc... 
THERE IS Q 


ONE AN 


"EF. £ 


EPI 





i$ i f Y 
| February 6, 1954 NATURE xoiii 





NS i | ; & 
i INSTRUMENT 
| XU. INFORMATION 


\THE B.T.L. POTENTIOMETRIC 
‘TITRATION APPARATUS ——- 













à Is now avallable for prompt delivery and pres 
E vides the following principal features. 
" 


Compact unit deslgned for use with 
a varlety of commercially obtainable 


potentiometers or pH meters. 


A 
: Speclal electrode holders, for use 
e 
for full with glass electrodes, to facilitat 
eite toà speedy changing of the electrode 
combination. 


Polarizing circuit Incorporated for use 


| with polarized platinum electrodes. 


Full details are avallable on request 


AUER & rane LOO X 


AA. “LTD. 


hen nlifie Instrument one PS 
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DIFCO 


| Detection of | 
COLI IN WATER 


This group of Difco Dehydrated Culture Media is recommended for the detection and confrmation 
of the presence of coliform bacteria m water. Each medium is prepared to conform to all requirements of 
“Standard Methods for the Examination of Water and Sewage" of.the A.P-H.A. and A.W.W.A, 





Bacto-Lactose Broth 
Bacto-Endo Agar i 
! Bacto-Levine E.M.B. Agar 
Bacto-Brilliant Green Bile 2° 
Bacto-Formate Ricinoleate Broth 
Bacto-Lauryl Tryptose Broth 
Specify “DIFCO” > 


THE TRADE NAME OF THE PIONEERS 
in the Research and Development of Bacto-Peptone and Dehydrated Culture Media. ` 





Sole -Agents for Great Britain and Indla 


BAIRD & TATLOCK (LONDON) LTD. 
FRESHWATER ROAD, CHADWELL HEATH, ESSEX 





SSSSSSSSSSSSSSSSSSSS 
SSSSSHSSSSSHSSSSSSSS 


Wh E port fr Dollars 
Wm. DAWSON & SONS, Ltd. 


: World's Largest Stockists 
of Scientific Periodicals 


COMPLETE LIBRARIES PURCHASED 


$ 
$ 


From Smith's shops and bookstalls 


Why not consult as first ? 
192 WIGHORE STREET, LONDON, W.1 
Telephone: Wel. 8433; Amb. 5991 
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BUYING? 
Suppliers to all Leading you can quickly obtain technical 
Universities, Public Libraries * books on scientific subjects. 
and Institutions of the World. Books not actually in stock can 
Catalogues issued usually be supplied within a day 
SELLING? , or so. Smith's Postal Service can 
Species in Scien send Kooks to any address at home 
x echnical Books an or overseas. Lists of the standard 


works on any subject gladly 
supplied on request, 


W.H. Smith & Son 


FOR SCIENTIFIC BOOKS 


HEAD OFFICE’ STRAND HOUSE, LONDON, W.C.2 
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PROTECTION. OF BIRDS IN 
fus BRITAIN 


Great Britain there are two main sets of laws 
dealing with the protection of birds—the Game 
Acts and the Wild Birds Protection Acts. 

In contrast to some other European countries, 
where game birds may include thrushes, skylarks 
.&nd even grebes, game birds in England and Wales 
are strictly defined in the main Game Aot of 1831, 
which designates black game, bustard, grouse, 
partridge and pheasant under this heading, and lays 
down the close times which are to be observed for 
these species. In addition, game birds are also subject 
to strict controls regarding sale, possession, trespass 
and so on, and oan only be shot by those possessing 
& game oertifloate, whereas for wild birds a gun 
licence only is necessary. Duck, geese and waders, 
although shot for sport, are not designated as game 
and are covered by the Wild Birds Protection Acts. 
Woodoock, snipe, quail and landrail, though not 
designated as game in the Act of 1831, and the close 
-times of which are regulated by the Wild Birds 
Protection Acts, are, however, included in some of 
the provisions of the Game Acts, and it is necessary 
to possess a game oertifloate to shoot them. 

. The Wild Birds Protection Act of 1880 superseded 
all previous Acts for the general protection of birds 
and formed the main basis of legislation. In the 
ensuing fifty years, thirteen further Acta for the 
protection of birds were made law; further, in the 
course of time, 250 local orders have been added 
making various alterations regarding close times, 
ete. The Acts of Parliament have to be read together 
with the local order to ascertain what amount of 


: protection any particular bird may have—and, in 


short, the law is so complicated and unwieldy that 
few people understand it, much lees enforce it. 

The need for new legislation has been recognized 
for nearly half a century. So long ago as 1914, a 
departmental committee was appointed by the Home 
Seoretary under the chairmanship of the Right Hon. 
E. B. Montagu, M.P., to make recommendations 
for clearing up the confusion of the bird protection 
laws. This cammittee made ita report in 1919; but 
since that date, mix further Acts have been passed. 
Various societies and individuals have sought to 
Introduce new measures to end the existing stato of 
confusion, and committee after committee of ornitho- 
logists and other experts have spent much time and 
trouble in drawing up reporta to this ond. But the years 
have passed without any result from their labours. 

After the War the Home Office Wild Birds Advisory 
Committee was reconstituted under the i iahi 
of the Earl of Ilcheeter and continued the work of 


- requirements. Concurrently, a Boottish Wild Birds 


Advisory Committee worked on the game lines, and 
the agreed proposals of the two Committees form 
the main provisions of two Bills placed before Parlia- 


226 


ment, one in the House of Lords, sponsored by 
Visoount Templewood, which received its second 
reading on November 11, 1953, and a private mem- 
bers Bill in the Commons, sponsored by Lady 
Tweedarnuir, which received its second reading on 
December 4, 1988. 

Under both these Bills, no leas than fifteen oom- 
plete Acta of Parliament and also parts of several 
more are repealed, which gives some idea of the much 


greater simplification and clarity which should result. . 


The two Bills, being based on the proposals made 
only vary in certain details. The fundamental pro- 
vision is the change to the modern conception of 


affording protection throughout the whole year to. 


all birds, excepting those causing damage, which 
may be killed at any time, and also those which are 
termed ‘sporting birds’ and may be killed during 
certain periods of the year only. The principle of 
departing from the old. system of making long lists 
of birds which are to receive protection has already 
been adopted by other countries, notably by Northern 
Ireland in 1931, and forma the basis of the Inter- 
national Convention for the Protection of Birds 
which was signed ad referendum by the representa- 
tives of twelve countries ih ‘Paris in 1950 
(Nature, 167, 178; 1951). Under the old bystam, if 
& rare bird appeared in Great Britain it was not 
legally protected unless ib happened to be mentioned 
in a list, either statutory or local; but under the 
new provision all rarities will be automatically 
provided for under the omnibus protection accorded 
to all birds. : 
Four schedtles are added to the Bills. The firat 
contains the very rare species, the killing or taking 
of which at any time is subjected to increased 
penalties. A second part of this same schedule 
contains & list of species considered as sporting birds 
but which, though not uncommon, rarely breed m 
Great Britain. They are, therefore, during the 
breeding season, given the additional safeguard of 
increased penalties, though they may legitimately be 
killed at other times. The special penalties also apply 
to the taking of eggs of all birds in this schedule. 
The second schedule contains a list of birds which 
gre considered harmful in one way or another and 
which may be killed at any time. In order to avoid 
the wholesale destruction of such birds, the power to 
destroy them is limited to owners and occupiers of land. 


and certain statutory bodies, or persons authorized . 


by them. The third schedule contains & list of the 
sporting birds which may be shot outaide a specified 
close season, and the fourth schedule oonsiste of 
birds which may not be sold alive, unless they are 


Act 1938, which was designed to stop the traffic m 
British wild birds. 

In the pest, legislgtion with regard to bird pro- 
tection haa proved far too inelastic, and with rapidly 
changing conditions this state of affairs is unwork- 
able. A common species may become scarce; Or & 
species which is quite innocuous in small numbers 
may become the reverse if there is & large Increase. 
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In the present Bills, allowance is made for such 
changes by investing the Secretary of State with the 
power to make any necessary adjustments to the 
schedules. Exoeptioris to the provisions of the Bills 
may also be made, by means of licences, for science, 


. education and 80 on; and agriculture, fisheries and 


other interests are safeguarded. Statutory oom- 
mitte on wild birds to advise the Secretaries of 
State for England and Scotland are to be appointed. 

In the past, certain methods of taking and killing 
birds have been prohibited, mainly on account of the 
cruelty involved, and these prohibitions have been 
incorporated m the Bills. To these have been added 
certain other methods which are prohibited, not 80 
much on account of any cruelty involved, but to 
avoid undue slaughter of birds in large numbers and 
to make the ‘odds brought about by modern methods 
of destruction lees heavy against the quarry. 

The need for an international point of view in bird 
protection is nów generally recognized, and this is 
provided for m the new Bills by restrictions on the 
import of certain birds and eggs, and power is given 
to the Secretary of Stafe to prohibit the import of 
any bird or egg for the whole or part of a.year. In 
this way international co-operation with any country 
which is endeavouring to prevent the exploitation of 
any species can be achieved ;. & precedent for this 
was made in the Protection of Quaila Act, 1987, 
which prohibited the import of live quails durmg 
certain months, a measure in support of the action 
taken by the Egyptian Government in prohibitmg 
the export during the same period. 

It is generally accepted that the commercialization 
of & species is ita greatest danger, and to this end 
restrictions are placed on the sale of certain birds, 
alive or dead, and the sale of eggs of birds which 
have nested.in the British Isles (those of certain 
gulla only exoepted). ` 

The question of the protection of wild birds’ eggs 
is one of great difficulty. In the International Con- 
vention’ for the Protection of Birds, the general 
policy of according the same protection to eggs as 
to birds themselves ise followed, subject to certam 
exceptions, and this method has been adopted with 
succeas in other countries, including Australia. The 
Wild Birds Advisory Committee, on the whole, also. 
took this view ; but & very decided opposite opinion 
has been voiced by many people, includmg the 
Government the contention being that 
it ia highly undesirable to create a criminal offence 
in & young boy teking a common bird’s egg. That 
this state of affairs already exists in & large number 
of counties, in some of which practically every 
British nesting bird’s egg is protected by county 
order, does not alter this view. This difficult question’ 
has been,dealt with in different ways in the two 
Houses; in the House of Lords’ Bill, only eggs of 
the rare birds (Schedule 1) are protected by statute, 
but power is given to the Secretary of State to 
prohibit by Order, affecting the whole or part of 
Great Britain, the taking or destruction of the eggs 
of any wild bird specified. This maintains the present 
situation Bo far as eggs are concerned, and retains 
the long local liste which it is so desirable to eliminate, 


No. 4397 February 6, 1954 


In the Commons, the other approach has been taken 
of according protection to the eggs of all wild birds 
exoept for those of the harmful birds (Schedule 2) or 
“of any other common wild birds which the Secretary 
of State may by. Order made with respect to the 
whole or any specified part of Great Britain prescribe 
for the purposes of this paragraph”. This again is 
not & simple solution, for a list of birds’ eggs which 
may be taken i, in the opinion of some people, a 
direct inoentive to plunder birds’ nests ; moreóver, 
to draw up such a list would: be a far from easy task. 

In the Bills, power to establiah bird sanctuaries is 
given to provide for such areas which are not covered 
by the National Parks Act of 1949, enforcement of 
the law is made simpler and penalties for infringe- 
ment are increased in &ooordanoe with present-day 
standards. : 

The Game Laws are in no way affected by the 
Bills exoept in so far as they mention the landrail 
scarce, are included in the first schedule of the new 
Bills ; the relevant paesages regarding the shooting 
of these birds in the Game Acta 1881, 1832 and 1860 
are therefore repealed. 

Legislation in Great Britain for the protection of 
birds, as has been said, has become involved and 
cumbersome, and & revision. was overdue. The 
present Bills, while not wholly satisfactory, seem to 
provide, in their different ways, for the proteotion of 
birds, ,and are in line with internatiorial feeling on 
the subject; it is to be hqped that there will be no 
undue delay in one or other reaching the Statute Book. 


THE CASE FOR NATURAL 
SELECTION ` 


Evolution In Action - I 

Based on the Patten Foundation Lectures delivered 
at Indians University in 1051. By Dr. Julian Huxley. 
Pp. 160. (London: Oħatto and Windus, 1953.) 
Qs. Od. net. 


]5 uy ort time biologista, all over the world, 
will celebrate the centenary of “The Origin of 
Species by means of Natural Selection”. There may 
“be some Ing; there will certainly be a 
great deal of discussion. ` 

Darwinian orthodoxy demands implicit faith in 
the efficacy of natural selection operating on chanoe 
mutations. Subscribe to this and all doubts and 
hesitations disappear; question it and be forever lost. 
The case for orthodoxy oan seldom have been stated 
with greater cogency and enthusiasm than by Dr. 
Julian Huxley in “Evolution in Action". A few 
‘readers, perhaps rather pagan in their outlook, may 
think it a little strange that, if the case is quite Bo 
strong as they are asked to believe, it should still be 
necessary to argue the merits of natural selection 

On dae point all Dolores aw apai the basio 
concept of organio evolution has, for & oentury, stood 
unrivalled as contribution to biological thought. 
As a worki hypothesis it opened up and exploited 
vast new fl of palsontological, anatomical and 
embryological inquiry. The status of natural selection 
ia nob quite so high. True, it is the only theory we 
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have; but when j as & working hypothesis it ig 
disappointing to ao little advance in a h 
years. What new facts have been brought to hght ? 
How far can it be shown to have elaborated the 
try of animal life since 1859 ? A century isa 
fiviastiselly shart period of somnio Kie, dal sorte 
of queer, exciting and improbable things may happen 
in -ve hundred million years; so, if we accept 


~‘possibility’ as a basis for scientiflo thought, why 


worry ! Dr. Huxley admits quite frankly: “No one 
would bet on anything so improbable Ing ; 
and yet it Aas ha It has happened to 
the workings of Natural Selection and the I 

of living substance which make Natural tion 


inevitable”. What more can be said, except possibly 
to suggest that there may be a slight difference 
between something that ‘has happened’ and one 
which ‘may have happened’. No amount of argument, 
or clever epi can disguise the inherent improbe- 
bility of orthodox theory ; but most biologists feel it 
is better to think in terms of improbable eventa than 
not to think at all; there will always be & few who 
feel in their bones & sneaking sympathy with Samuel 
Butler’s seepticiam: ‘‘... there must have been a 
little cheating somewhere with these accidental 
variations [mutations] before the eagle could have 
become so great a winner”. How far the heathen 
will be converted by Dr. Huxley. is difficult to say. 
The theory of natural selection implies the survival 
of organisms possessing functional advantages over 
their predecessors or rivals. Strange as it may seem, 
one immediate effect of the "Origin" was a marked 
recession in the study of animal function. There was, 
and still is, & tendency for morphologista to ascribe 
to organs and structures functional significance for 
which there was, or is, little observational evidence. 
In this respect “Evolution in Action” is by no means 
guiltless; it goes & considerable way beyond the 
physiological facta. Is Dr. Huxley quite sure that the 
logs of the lateral digits by the ancestors of the horse 
ve them an “additional turn of speed” ? And, is 
certain that the paralel between increasing 
ran peeved of anatomical structure (so clearly 
displayed throughout vertebrate evolution) and in- 


quite so obvious as he ? In what ways is the 
behaviour of a frog, a li or even & sheep, an. 
‘advance’ on that of a stickleback ? What about the 
hoary old story of snakes walking by their ribs ? 

To lay readers the more exciting part of “Evolution 
in Action” deals with the position of man in relation- 
ship to the rest of the animal world. To Dr. Huxley, 
man i$ an organism in a class apart from all others. 


oe but most 
readérs will be sorry to read that ‘ human species 
to-day is burdened with many more deleterious 


or versatility of behaviour is 


mutant genes than oen possibly exist in any species 


of wild creature”. It seams a great pity that natural 
selection should have met its Waterloo just when it 
was most needed. i 

zl Hie angie Bi the pant Notara; pnazde Her 
secrets with particular care, and it is & brave man 
who ventures far from the recognized tracks ; it is 80 
much easier to sit and criticize more adventurous 
spirits. Dr. Huxley's aim is not to comfort the 
despondent but to hit the dragons of Improbability 
stoutly on the nose and to give the world ''& real 
feeling of the unity and sweep of evolution... as & 
self-transforming process . . . building its future by 
transcending its past". He has succeeded. 
J. Gray 
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.. CARBOHYDRATE CHEMISTRY 


Advances In Carbohydrate Chemistry 

Edited by Claude 8. Hudson, Melville L. Wolfrom, 
Sidney M. Cantor. Vol. 7. Pp. ix+870. (New 
York: Academic Press, Inc.; .London: Academic 
Books, Ltd., 1952.) 7.50 dollars. 


INCE the first volume of “Advances in Carbo- 
hydrate Chemistry" was published in 1945, this 
series has established itself as indispensable both to 
those who work in this field and to those workers in 
other flelds who wish to be well informed about 
sugar’ chemistry. The present volume maintains the 
high standard set by earlier volumes of the series. 
Ib contains eight articles, five from Britam, two 
from the United States and one‘from Germany. 
The first of the articles, ‘The Methyl Ethers of the 
Aldopentoses and of Rhamnose and Fucose’’, oon- 
tributed by R. A. Laidlaw and (the late) E. Q. V. 
Percival, continues the series on the methyl ethers 
of the sugars started in earlier volumes, Methylation 
remains the backbone of structural studies in carbo- 
hydrate chemistry ; this authoritative article will be 
of particular mterest to those engaged im structural 
studies of the naturally occurring pentosans and of 
plant gums and mu 


The second article, ‘1,6-Anhydrohexofuranoees, a 


A eee Pag <1,4> a<1,6>, which are of oon- 
le interest m that they contain &.1,2-glyool 


this reagent to detect 1,2-glyool systems; but I am 
inclined to the opinion that the article would have 
been more valuable had it been delayed until work 
designed to test some of the theories advanced to 
explain this reastance to oxidation had been 
completed. & 

The next two articles concern the ketoses. C. P. 
Barry and J. Honeyman review “Fructose and ite 
Derivatives”, and J. V. Karabinos reviews ‘*Pgicose, 
Sorbose and Tagatose”. Both articles give excellent 
&ocounts of their subjects, although the addition of 
a discussion of the fructose phosphates, especially of 
fructose 1,6-diphosphate, would have been weloome 
in view of their biochemical importance. No mention 
is made of the tagatose 6-phosphate described 
towards.the end of 1949 by Totton and Lardy’. 
Since Dr. Karabinos’s review contains only two 
references (probably added in proof) to papers 
appearmg at a date later than 1049, it is probable 
that this publication of Totton and Lardy appeared 
after the review was completed. If this is so, then 
the delay between the completion of the article and 
ita publication is considerable and strengthens my 
opinion that all articles of this type should bear the 
date of receipt of the manuscript by the editors. 

The fifth article, ‘“Acetals and Ketals of the 
Tetritols, Pentitols and Hexitols", by 8. A. Barker 
and E. J. Bourne, is a valuable account of the 
preparation and properties of these compounds and 
includes an interesting discussion of the most prob- 
able manner in which a given carbonyl und 
would condense with a given polyhydric alcohol. 
The sixth article, "The Glycals”, by B. Helferich, 
has been translated by W. Pigman from the origmal 
German. The unsaturated sugar derivatives are not 
as widely known as they might be, and it is to be 
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hoped that this article on glycals will be followed 


fairly soon by one on the glyooeeens. ‘“The Chemistry 
of the Amino Sugars (2-Amino-2-Deoxy-Sugars)”’ 
is discussed by A. B. Foster and M. Stacey. Members 
of this group of compounds are of considerable 
interest, both intrinsically and as structural com- 
ponents of the muocopolysaccharides. 

All these seven articlés in the volume give long 
and apparently exhaustive tables of selected physical 
constants of derivatives of the compounds under 
review. 

The final article, ‘The Size and Shape of some 

Polysaccharide Molecules’, by O. T. Greenwood, 
reviews the application of physical methods to the 
determination of the molecular weights of poly- 
saccharides other than starch and oellulose and 
shows the importance of the use of all poesible 
methods of study before hazarding any suggestion 88 
to the structure of any polysaccharide. In this 
article I found that the editorial policy of the use of 
expressions of the type (0-7)10* and 0-7(10)* in place 
of the more familiar 0-7 x 10* was at first confusing 
and later irritating. 
. The articlés as & whole are well written. The 
printing is clear and the paper and binding excellent. 
A few trivial'misprinta were noted, among which 
were four cases of the value for the diffusion constant 
(D) in the last article being given in terms of 10" 
instead of 10-’. The volume contains comprehensive 
author and subject indexes; the entries m the latter 
were compiled using the recently adopted rules 
of carbohydrate nomenclature’, but the articles to 
which they refer were written before these rules 
came into force. There is, however, no confusion. 

To sum up, the volume is a valuable contribution 
to the litereture and should be in the lon of 
all who are interested in carbohydra shamistry. 
|. L. J. HAYNES 


1 Totton, H. L., and Lardy, H. A, J. Biol. Chem., 181, 701 (1049). 
3 J. Chem. Soc , 5108 (1952). 


CHEMICAL TECHNOLOGY 


Encyclopedia’ of Chemical: Technology 

Edited by Raymond E. Kirk and Donald F. Othmer. 
Vol. 4. Gineole to Dextrose; pp. xvi--909. (1949.) 
Vol. 5, Di- to Explosions; pp. xvı+ 992. (1950.) 
Vol. 6, losives to Furfural; pp. xvi-J-1008. 
(1951.) Vol. 7, Furnaces to Tolite ; . xvi+982. 
(1951.) Vol. 8, Ion Exchange to Metal Plating ; pp. 
xvi+944. (1952.) Vol. 9, Metal Surface Treatment to 
Penicillin ; pp. xvi+044. (1952.) Vol. 10, Pentacene 
to Polymethine Dyes; pp. xvi+976. -(1953.) (New 
York and London: Interscience Publishers, Inc.) 
25 dollars or £8 15s. each volume. i 


HUNDRED years ago, the chief source of 
information bearing on chemical technology 
was Dr. Ure's “Dictionary of Arta, Manufactures 
and Mines”. At the turn of the century Watt's 
‘Dictionary of Chemistry” was available, but for 
general reference there was not much else. Thorpe’s 
‘Dictionary of Applied Chemistry” and Ullmann's 
“Enzyklopädie der Technischen Chemie" came into 
use later. The first volume of Thorpe's ‘Dictionary’ : 
had, however, appeared in 1890. 

ing over the of Kirk and Othmer's 
"Eneyolopedia of Chemical Technology”, of which 
Vola. 1-10 have now appeared, the tremendous pro- 
grees of chemical technology during ibe pae. By 
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years is strikingly demonstrated. Already there are 
ten thousand pages up to the letter P, and more is 
yet to oome. The subjects included in this encyalo- 
pedia confirm the statement whioh is often made 
thet chemistry nourishes the growth of all technology. 
One only needs to cite at random a few of the headings 
to seperate articles to illustrate this statement— 


eggs. 
course, many articles relating to the different branches 
of chemical industry—fuels, glass, fermentation, 
explosives and so on.- Articles also are to be found 
on the techniques—instrumentation, ee 


orybtallization, 


DI UE Ser Recs 
eb 


le photographs and diagrams of plant. There will 


dialysis, , oto., which ne 
Besides all this, information is about 
individual chemical substances ( o and im- 


(more than a hundred pages), etc., are included. The 
article dealing with commetica, because of the wide 
variety of producta, is even larger than that on iron ; 
the section of the latter dealing with the blast furnace 


compounds 
example, bons, petroleum products, cyanidos, 
eio. Ib has been possible for the editore to provide 
much information without too much repetition and 
elaboration. 

The articles are written by specialists, and the 
itor Have! talon Goublo qo niae einn A 
treatment as poesjble and a high standard. Hach 
article is followed by a brief bibli hy. The 
presentation and printing are piensa: en. of the 
contributors are working in the United States; many 
are widely known for their work throughout the 
world. The information collected in these volumes 
is a record of the state of chemical technol m 
the New World rather than the Old, and I 
natural gas, manufactured gas and carbonization : 
manufactured gas has greater relative importance in 
Britain than m Americe, and the technology is 
somewhat different. 

The proportion of the world’s trade in chemicals at 
the present time is nearly ag great in the United 
States as in the whole of the rest of the world, and 
the turnover has Increased at a much greater rate in 
recent years than in Britain; the rate of increase is 
greater also in Switzerland. The installation of 
refineries in Britam and development of other pro- 
ceases may help to widen the bess of chemioel 
Nevertheless,’ ib is oom- 


remarkably complete article on chemical literature, 
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there ig, however, little mention of the importance of 
idet] style, though in this respect the articles in 
opsxiia are commendably well presented. 
ee am 
temptation, and an expression such as “‘the arma- 
.menterium of gas analysis” is not very elegant. I 
have found few misprints and few mistakes. In go 
large a field to be covered there are sure to be faults 
to find; thus one could grumble over a quotation 
HE 
But, among so much which is 
Hood and useful 65 sowie isola cod 
There is no doubt that this extensive and valuable 
- enoyclopsedia will find place on the shelves of many 
laboratories in spite of its bulk and its considerable 
oost. It will be valuable to the general reader who 
wants to widen his knowledge, for the articles are 
readable and informative, and to the specialist 1t will 
also be valuable as a work of reference, particularly 
if it is kept up to date by the issue of supplemen 
volumes. The lalisb will, of course, find mu 
which is omitted and perhaps much to oriticize, but 
the attempt to present in this encyclopsdia the state 
of contemporary knowledge in all that pertams to 
chemical technology is certainly an ambitious one; 
deri opinion it is on the whole successful. 
Anrgap C. EGERTON 


HOUSE PAINTINGS IN ANGOLA 


Subsidios Para a Histórta, Arqueologia e Etnografia 
dos.Povos da Lunda 
(Museu do Dundo, PublicagSes Culturais No. 18.) 
Por José Redinha. Pp. 32-55 plates. (Lisboa: 
Companhia de Diamantes de Angola, 1953.) 
ESEARCH work on the archmology and ethno- 
logy of the province of Lunda (Angola) in 
connexion with the Museum at Dundo is subsidmed 
by the cultaral department of the Belgian diamond 
company in Angola—Companhia de Diamantes de 
Angola. As & result, a number of eplendid mono- 
graphs have already aPN, dealing with various ~ 
matters of interest in the area. The present volume 
is compiled by the curator of the Dundo Museum, 
Dr. Jos Redinha, and is concerned with paintings | 
made by the natives on the clay walls of their houses, 
both inside and out, during the dry season of the 
year, June-September. The external paintings, at 
any rate, are completely destroyed durmg the rainy 
season. Except for a short explanation in P 
and a map, the volume is entirely devoted to coloured 
illustrations of the paintings. They are of very great 
interest to all students of art in the southern half of 
Africa. They do not recall the true bushman or 
pre-bushman art groups, but there is a feeling of 
with some of the later art manifestations 
farther south. It is true that geometric design 
redaminates in Lunda, but figures of animals and 
umans ocour, and some of these are not unlike some 
of those found not so far away on rocks in south-west 
Africa. 

There is no doubt that the Bantu have artistio 
ability. Canon Paterson, of Cyrene College, sent me 
some time a number of tings made by Bantu 
children at the College, he claims are free from 
European influence. They recall many to be found 
illustrated in the volume under review. Of course, 
the modern Bantu see things their forerunners never 
dreamed of—there is a delightful stylized picture of 
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But it does appear from Canon Paterson’s evidence 
and now from the Lunds examples that the modern 
folk make elaborate paintings either on drawmg 

per or on the clay walls of their houses without 

ving been taught by Europeans. The human 
beings sometimes appear in a very stylized manner, 
recalling those found in rock-shelters in southern 
Spain and dating there to the Copper Age. But 
there is no need to try to suggest any connetion 


because such conventionalizations of the human form . 


oocur in many places and are of many different 
dates; they occur, too, on the walls of rock-sheltera 
in the New World. 

The Diamond Company of Angola is to be congrata- 
lated on the time, trouble and money it devotes to 
&rohsological and ethnological research. The present 
volume is a notable contribution to knowledge and, 
Incidentally, is a delightful picture-book for one’s 
study. M. C. Bozxrrr 


DISPERSAL PROCESSES IN FUNGI 


Dispersal In Fungi : 
By C. T. Ingold. Pp. viii + 197 + 8 plates. (London : 
Oxford University Pres, 1953.) 18s.net. - ; 


d bs enormous fecundity of- the fungi has long 
been known by those whose business it is to 
protect oropa from attack by pathogenic fungi, or to 
gian spoilage of stored materials by moulds and 

y of timber by wood-rotting fungi. It is evident, 
too, to those who grow micro-organisms in pure 
culture on & laboratory or industrial scale. More 
recently its importance has been appreciated for 
another reason,;-for air-borne fungus spores have been 
identified as respiratory allergens, and in Great Britam 
the bulk of the microscopic dust particles suspended 
in outdoor air in summer seems to, be either fungus 
spores or pollens. Bacteria aleo occur in outdoor air ; 
but, as Pierre Miquel found seventy years ago, they 
are usually much lees numerous than fungus spores— 
evolved a weird variety of mechanisms which propel 
their spores into the air. Other adaptations serve to 
aid their dispersal by animals, especially insects, and 


by water. : 
In this little book, which is addréesed '*to all those 

concerned with i as livi ams”, Prof. 

Ingold lucidly the processes of fungus dis- 


academic biologists and by students with examina- 
tions to pass, but also will be a mine of information to 
those with a practical interest in the way fungi get 
into places where they are not wanted. 

After a brief introductory survey, the remamder 
of the first-half of the book is taken up with a full 
account of spore liberation. Some of this material 
has been used in the &uthor's well-known book on 
“Spore Discharge in Land Plants", and about a fifth 
of the excellent text-figures are from the same source. 
The new book, however, is in no sense & second 


edition of the earlier one. Maat 
liberation are surveyed m the to 
velopments of the past dozen years. processes 
of liberation lish only part of the dispersal 
and when discharged fram its parent fungus 

, the spore is transported to a greeter or, more 

, shorter distance by external agencies. 


after 
the rapid de- 
The 


, 
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a motor-car from & site near the River Ohiumbe. . 


These are considered in the last half of the book m 
separate chapters on spores in the air, ‘dispersal by 
insects, dispersal by larger animals; and there is a ` 
short chapter on seed-borne fungi. Not only ig the 
literature surveyed in & stimulating manner, but also 
Prof. Ingold: contributes original observations on 


( processes 
a bibliography of about 140 references and eight 
beautifal plates. P. H. GREGORY 


A SCIENTIST IN THE WORL 
OF ART | | 


Aesthetics and the Gestalt 
A Collection of Easays and Other Writings. By Ian’ 


Rawlins. . Xi--228--10 plates. (Edinburgh and 
London : omas Neleon and Sons, Ltd., 1953.) 
185. net. ` 


HERE is nowadays & considerable number of 

scientists who are deeply interested in some or 
other of the arta, although the epoch of distinguished 
practitioners in both sides of the intellectual world is 
long past, perhaps since Leonardo da Vinci. Mr. lan 
Rawlins is one of the far smaller minority who, 
officially trained in science, are able to indulge 
artistic interests to the extent of actual employment 
therein. He would not claim to be & creative artist, 
but he must allow us to recognize that he has a very 
weighty influence upon the arta; this influence he 
has exerted in two distinct ways, first as scientific 
adviser to the National Gallery and consultant on all 
questions of the safe keeping and material mvesti- 
gation of pictures, and secondly as a thinker and 
writer in the borderlinde.of general philosophy and 
sesthetios E 


It is in this latter ity that the reader meeta 
him in this pleasant often profound collection of 
essays: The principal adverse criticism might well be 
that the title is stupidly repellant: only & narrow 
range of British readers in science or art will be 
attracted by the word 'smethetio' still fewer by 
‘gestalt’. Continental philosophical jargon causes 
English-speaking readers, even those concerned m 
the topiœ, to bristle like a dog, and it would be well 
to erase ‘gestalt’ ftom the dictionary as ruthlessly as 
most of us would erase ‘existentialiam’. 


thought and eminently readable, and even scientista 
who have thought the arts closed to them will find 
much to enjoy here. The pages range from a quanti- 
tative account of the atmospheric pollution of art 
galleries, through topics such as geometric theories 
of æsthetic appreciation, to historical problems from 
ancient Greece to modern Cambridge. Many are 
Teviews which have a in Nature. After some 
cases, recently, of ra Victoman anti-religion in 
some scientific it is worth noticing how' 
many of Mr. Rawlins’s essays reveal a mind devoutly 
aware that there are aspects of i needing 
other than scientific categories for their description. 
This is to be expected from someone who has escaped 
the narrowness of literary and material culture by 
opening a receptive mind to both. : 

i MARTIN JOHNSON 


Tx 
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Gem Testing 

B. W. Anderson. Fifth edition. Pp. 268. (London: 
and Co., Ltd., 1951.) 21s. net. 

HE author, as director of the London Chamber 

of Commerce Precious Stone Laboratory, has 


unique experience in gem testing. That five editions 
of this book have been called for in ten years shows ` 


that it has filed a need both of the soientifloally- . 


untrained jeweller, to whom it was originally 
addreased, and of the more advanced student. 
Because of the value of the material, routine gem- 
testing must be non-destructive and is limited to 
physical methods. About half the text is devoted to 
ther careful description and explanation. The basio 
physical properties, refractive index and specific 
gravity, serve to distinguish most of the natural gem 
species, although their determination is often made 
dificult by the mounting of the stone or limitations 
of the tus—for le, In the measurement 
of high refractive mdioces. most useful additional 
property in such cases may be the absorption speo- 
trum. Its use has been pioneered by the author to 


"the extent that ib now ranks as the key method in & . 


number of cases. In this book is the only adequate 
description known to the reviewer. 

With oertain exceptions all these methods fail in 
that most important aspect of gem-testang, the 
distinction bétween natural stones and their syn- 
thetic, as opposed to immitation, counterparts, and the 
microscope becomes the pièce de résistance. Its use 
for this purpose is fully explained, and of the sixty- 
two text figures nearly half are photomicrographs ; 
these are excellent in quality selection, 

The latter half of the text covers the identification 
of, and distinction between, all the principal gem- 
stones, including those of organio origin such as 
pearl and amber. In this, as in the section, 
useful hints and examples abound. There are also 
an alphabetical of properties in tabular 
form, a glossary, tables of specific gravity and 
refractive index, and suggestions for further 
Despite ita superficial licity, this is an authori- 
Bc cn d 


G: F. O. 
Geography from the Alr 
By F. Walker. . Vii+111 +98 plates. (London: 
Methuen and Co., ‘Ad. ; New York: _E, P. Dutton 
and Co., Ino., 1953.) 80s. net. 


HIS book provides a useful introduction to the 

oorrelation of phical data with the air 
photographs from whieh m are finally constructed. 

| & teohnique is most favoured m undevelo 
countries where information is otherwise not rapidly 
obtainable; but in Great Britain, tHe only source 
ta by the: author, many geographical and 
ecological features have been made or modified’ by 
man, and excellent maps by more pedestrian 
methods exist. It would be desirable to include and 
discuss examples—which sre certainly available from 
the British Dominions and Colonies—of untouched 
virgin country in diverse geographical, geological and 
climatic provinces; and to consider the uses of, 
oblique photography, monochromatic filtera, the 
habite of vegetation growing under fatural control, 
and weathering action differing from that of the 
British Isles. 

‘As regards details: it is not necessarily true 
(p. 11) that geological facta evident on air photo- 
graphs are equally well observed on the ground, nor 
(p. 1) that there is no vertioal scale distortion in a 


NATURE. 


281 


Btereo-pair—it can be troublesome over mountainous 
country. Reference to the page-numbers of the text- 
tions ought to be made on the plates, only 
three of the ninety-six embodying pairs for viewing 
with a pocket stereoscope. Since the main force of 
the technique lies in the three-dimensional apprecis- 
tion, the inclusion of more of such pairs would be 
erred, though the effect of the screen 18 
bing. Plate 37 (p. 1 of text) should be Plate 38. 
In that les from overseas are 
and that &rahmol and photogeology have 
received but scant attention, the author has dis- 
armed criticiam, for the subject is expertly handled 
within the limite chosen ; but it is worthy of a wider 
range of treatment. This would be welcome m 4 
later edition, which might well inolude & Belected 
bibliography. 9D. W. BISHOPP 
Ants E 
By Derek Wragge Morley. (New Naturalist Series.) 
Pp. xii4-179 4-15 plates. (London: William Collins, 
Sons and Co., Ltd, 1958.) 18s. net. 


HE pleasantly discursive story of the author’s 
own observations on the habite of ants, in 
Oh&pter 1, might have formed the happy beginning 
of a book for the non-technical reader with an interest 
in natural objects ; the notes on the various species 
and the illustrated key, s ou 
could serve the same ut as a scientific 
ba gueon thal wid get ‘a clear-and excellent 
summary of the knowledge of these fascinating 
creatures”, this book is scarcely a success. There 18 
little of moment that cannot be found m Donis- 
thorpe, Wheeler and nineteenth-century authors; 
the book lacks coherence and precision; and some 
of the truly fascinating aspects of ant biology, such 
as the structure and development of the colony and 
the determination of the castes, are virtually omitted 
(except for some details of mixed colonies). The 
on anatomy are: heavily weighted with 

details that are of interest principally in systematic 
work: in many cases the terminology is old- 
fashioned (for example, “‘chitin” for ‘cuticle’, p. 33 ; 
"bourreleted glands", p. 124), and there are a number 


, of odd mistakes (for example, “‘mesonotal sternite”, 


Fig. 5). The growth of anta is dismiased with extremo 
brevity; the distribution mape, given for every 
species, aró often pui an (for example, Mono- 
morumm pharaonis, now has a le 
Scottish literature, is shown nowhere north of Essex). 
Some of the phs, however, are excellent ; 
ee t the text is soarcely of the same 
- J. A. DOWNES 


Chemistry of Carbon Compounds 
A Modern &ngive Treatise. Edited by Dr. 
E. H. Rodd. Vol. 1, Part B: Aliphatic Compounds. 
. xvui+779-1462. (New York and Amsterdam : 
Publishing Co., Ino.; London: 
Hume Press, Ltd., 1952.) £5 15s. 


second pert af Vol. 1 of this work carries on 

the discussion of the aliphatic series in 

the firat (reviewed in Nature, 170, 508; 1952) and . 
deals with the more complex (and therefore more 
interesting) compounds of this type. After a descrip- 
tion of the hydroxy-, amino-, aldehydo-, keto- and 
poly-carboxylio acids, there follows a series of 
chapters on the carbohydrates and their multitudinous 
derivatives. Authoritative coverage of this latter 
topic has been ensured by the expert knowledge of 


Cleaver- 
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Dr. J. K. N. Jones and the late Dr. E. G. V. Percival ; 
the full and detailed treatment renders this section 
& very valuable source of modern information for the 
carbohydrate chemist. The volume ends with chap- 
ters on the proteins and the enzymes which supply 
` the soaffolding of the modern ideas concerning these 
vital substances together with ample references for 
further detailed study. 
_ The characteristic of the work developed in the 
first volume—that is, the ready availability of 
up-to-date leading references—is well maintamed im 
the second part of this important compendium. 


Physical Chemistry made Plain 
An Aid for Intermediate Studenta and Others. By 
J. H. Mandleberg. Pp. viii4-287. (London: Cleaver- 
Hume Prees, Ltd.,'1952.) 158. net. 

HE author, an industrial chemist, cells himself 

“a chronic and incurable non-mathematician". 
His purpose is to teach physical chemistry, at post- 
matriculation level, mainly through numerical 
examples, and he thereby hopes to promote ita stüdy 
“by removing some of ita terrors”. The material iB 
divided into seventeen chapters.. The. author's 
method is to recount the general principles of the 
subject under treatment, to work out several illus- 
trative numerical rand pis in considerable detail, 
making the procedures abundantly clear, and to add 
many more for thd student to solve; answers are 
. given to all the problems. 

Great pains have been taken to meet the needs of 
leas able students, and in this respect the work is 
exceedingly well done. Still, understanding comes to 
many & student only when he sees the drawn 


doo cene lus yet, there is neither 
graph, ed di nor line-illustration in the 
boo Moreover, l find but little gupport for the 


claim that “an attractive feature is the frequency 
with which the student is raminded of the relevance 
of hia work to industrial processes: - The author 
gives brief mention of some principles not susceptible 
of quantitative treatment at this level, but others he 
omits. The preface calls this book a “review of 
physical oh ': it would be preferable to call 
it a book of chemical calculations. G. Fowrus 


Thermal Diffuslon !n Gases ù 
By K. E. Grew and T. L. Ibbe. (Cambridge Mono- 
graphs on Physics.) Pp. xi-4-143. (Cambridge: At 
the University Preee, 1952.) 225. 6d. net. 
Poa diffusion in gases was predicted 
theoretically long before it was observed experi- 
mentally, and it is only during recent years that the 
o0 oed and importance of this effect have been 
fully developed. The immense stimulus given to the 
study of thermal diffusion and related phenomens 
by the’ utilization of this method for the separation 
of isotopes and gas mixtures resulted in a conaider- 
able output of experimental work. The publication. 
of this monograph, which summarizes these develop- 
rhentà, will be especially weloomed. 

The emphasis in the monograph is largely on the 
expermental aspecta, and Chapters 1—5 consist of an 
introduction to the theory of diffusion in gases, an 
acoount of the experimental methods and results, 
and the correlation of resulta with theory. In 
Chapter 7 the related phenomenon, the diffusion 
thermo effect—that is, the setting-up of a transient 
temperature gradient when one gas diffuses into 
another initially at the same tamperature—is dis- 
cussed from both the theoretical and experimental 
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theory. The book is well written and excellently 
produced, and it can be recommended to all mter- 
ested in this subject. 


Photoconductlvity in the Elements 

By Dr. Trevor Simpeon Moss. Pp. x 4-203. (London : 
Butterworths Scientific Publications, Ltd., 1962.) 
506. net. 


OTOOONDUOCTIVITY is & subject which 

claims attention an two grounds: it provides a 
useful tool for examining certain aspects of the 
nature of the solid state and it has useful practical 
applications. Photoconductive materials have been 
studied intensively during the past few years, and 
this up-to-date book by Dr. T. 8. Moas is therefore 
to be weloomed. 

The book is divided into two parta. 
concerned with theoretical aspects of the properties 
of photooonduotors. The treatment is clear, but the 
reader is asaumed to have the background of, say, & 
physics graduate; those ’ without this background 
will, however, be helped considerably by the numerous 
references given in the text. Part 2 gives a detailed 
review of experimental studies of the ies, of 
certain photooonductive materials ; photoeonduotive 
oom are not included in this review, which is 

ed to the elemente boron, carbon (diamond), 
I grey tin, phosphorus, areenio, 

urium and iodine. 
As & whole, the book is concise and well written ; 
gurvey of 

A. H. 


Part l is 


Dynamical Oceanography 

By Prof. J. Proudman. EP. xii4-4090. (London: 
Methuen and Co., Ltd.; New York: John Wiley 
and Sons, Ino., 1958.) 55s. net. 


HIS book covers most of the principles of 

hydrodynamics that have application to oceano- 
graphy. The author has a genius for concentrating 
on the central features of a problem. Ia ted 
of the book the problem is not to solve tha hydro- 
dynamical equations, but to show how much can be 
derived from a few simple p ies without actually 
solving them in detail. In the application to mean 
conditions, and therefore to steady states, & great 
deal can be done from continuity of mess and quan- 
tity of galt and the circulation theorem, ‘particularly 
toward estimation of currents far from land. Turbu- 
lence and mixing are treated in some detail. Variation 
of conditions with time & first in these chapters, 
in which estimates of eddy-viscosity appear. The 
reat of the book deals with tides, seiches and waves. 
The treatment has been deliberately confined to the 


\aimpler probleme, and little ia said about the formid- 


able ones on tides in the o ooean that have been 
solved by the author and his colleagues. 
Quantitative applications eppear at many pointe, 
with checks against obeervation whenever these are 
available. The agreament is in some cases astonishing 
— for example, the caloulation of oo-tidal lines for 
some narrow regions with complicated boundaries, 
such a8 the English HAROLD JEFFREYS 
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THE MEDICAL RESEARCH COUNCIL LINEAR ACCELERATOR 
AND CYCLOTRON 


By CONSTANCE A. P. WOOD and G. R. NEWBERY 


Jic uu ee 1) has recently been 
completed for the Medical Research Council 
at Hammersmith Hospital, London. This building 
houses two large machines for the acceleration of 
atomic particles. Installed jn the south end of the 
building is an 8-MeV. travelling-wave linear electron 
accelerator ; this machine has bean designed speciflc- 
ally for X-ray therapy and is already in daily use for 
the treatment of patients. At the north end of the 
buildmg, a 45-in. cyclotron is under construction. 
The oentral portion of the building consists of research 
laboratories on the upper floors and clinical rooms 
for patiente on the ground floor. " 

The nese aocciue or da deed nca ec 
room (see Fig. 2) which is surrounded by walls of 
concrete four to six feet in thickness. There is no 
door to the treatment room; but easy access is 
afforded by means of an indirect corridor with con- 
crete walls on either side. The protection thus 
afforded is much greater than is necessary simply for 
the safety of personnel; it is sufficient to enable 
work to be carried out in the adjacent research 
laboratories involving the measurement of minute 
quantities of radioactive material with Geiger 
counters and high-preegure ionization chambers. The 
radiation level at the control desk is less than one- 
hundredth of the recognized tolerance value. The 
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(right) and oyalotron (left) 





Fig. 2 Treatment room 


operator at this control desk can see the patient 
under treatment by means of a periscope system of 
mirrors viewed through an air tunnel in the concrete 
wall. 

The technical details of the 8-MeV. Imear acceler- 
ator have already been described by Miüller!. 
accelerating tube is three metres in length; it is 
suspended from the ceiling, thus leaving the floor of 
the treatment room clear. The 8-MeV. electron beam 
passes out of the end of the accelerating tube into a 
rotatable X-ray head. In this, an electromagnet 
bends the electron beam through a right-angle before 
it strikes the gold transmission target to produce the 
beam of X-rays. The X-ray beam is then collimated 
to a maximum diameter of 20 am. at 1 metre from 
the terget by passing it through & oonical hole in & 
series of pper alloy blocks. The final 
dimensions of the X-ray beam can be controlled by 
means of an adjustable diaphragm system consisting 
of four 3-in. thick pper &lloy blocks 
moving in two interlocked in & single plane. 
Thus any siro of treatment fleld oan be obtained, 
from 4 om. to 20 em. square, or any intermediate 
rectangle. Scales are provided for setting the size of 
the fleld, and circular fields can also be obtained by 
suitable inserta of tungsten alloy. The target-to-akin 
distance usually employed im treatment is 1 metre. 
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A lamp and mirror are provided to illuminate the 
treatment area on the patient’s skin. In addition, 
front and back pointers on the X-ray head indicate 
the pointe of entry and exit of the central axis of the 
X-ray beam on the patient’s akin. The dose-rate and 
the total dose administered in any one treatment are 
measured by ionization chambers built into the head 
of the machine and connected to d.o. ampliflers. 


p. By rotation of the X-ray head, the X-ray beam 


can be directed accurately into the patient at any 
desired angle. To enable the patient to be brought 
mto position in the X-ray beam, the whole floor of 
the treatment room can travel vertically up and 
down over a distance of 5 ft., and in addition a 
specially designed treatment couch oan travel hori- 
sontally acroes the moving floor. The angular motion 
of the X-ray beam, the vertical movement of the 


floor and the horizontal movement of the couch can ` 


be automatically co-ordinated by an electronic servo 
system enabling patient to be moved in an aro 
around the machine. As a result, once the entry 

I of the beam (marked by the front pointer) has 

set correctly on the patient’s akin, It is possible 
to adjust the e of the beam until the exit pomt 
(as shown by the pointer) is also correct, without 
ever altering the entry point. By this arrangement 
patients can be set up for treatment on this machine 
with greater accuracy and speed than is possible 
with the conventional type of X-ray i : 

The high intensity output of the linear accelerator, 
100-200 rads per minute (1 rad = 100 ergs per gm.) 
at a metre, is of great value in the treatment of 
patients, since the time of each treatment is thereby 
reduced to about two minutes. The initial large 
so pg rT ele edu ated aE 

by the much larger number of patients who 
can receive treatment in & given time. 

The control desk of the machine is simple and can 
be ted in the usual way by radiographers. The 
required dose can be set in steps of 10 rads up to & 
maximum of 600 rads; the machine switches itself 
off automatically when the prescribed dose has been 


There are, for the first time, Incorporated in this 
-one machine all the facilities needed to’ permit the 
full exploitation of the technical advantages to be 
gained by using very-high-energy X-rays in the 
treatment of malignant disease. It makes possible 
the delivery of an adequate dose to a deep-seated 
tumour of highly penetrating 8-MeV. X-rays ool- 
limated ‘into a well-defined, high-intensity beam, 
which can be conveniently and accurately directed 
into the patient at any angle. 

In Fig. 34 ison is made of the tration 
of X-rays produced at 8 MeV., at 2 MeV. (approx- 
imately equivalent to radiation from a 1,000-curie 
cobalt source) and the conventional 200-kV. X-rays; 
the greatly increased penetration obtained at 8 MeV. 
is clearly shown. This figure also illustrates the 
build-up of intensity below the skin at 2 and at 
8 MeV. This build-up, which occurs with supervoltage 
radiation, is due to the fact that the secondary 
electrons, which produce most of the ionir&tion, are 
projected mainly in the direction of the incident 
‘beam and have a range which increases with the 
voltage. In the case of the 2-MeV. X-ray machine 
and the cobalt unit, the maximum dose is at 0:5 cm. 

whereas this occurs at a depth of 2.0 cm. 
with 8-MeV. X-rays. This build-up of intensity 
below the skin and the high penetration of the X-rays 
produced by the 8-MeV. linear accelerator emake 
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DEPTH BELOW SURFACE OF WATER PHANTOM (em) 


3. Oomparison of central axis doses for a 10 om. x 
10 em. X-ray field, 200 kV. 2 MoV., and 8 Mey. in a water 


-poasible the delivery of an adequate doge to a deep- 


seated tumour without any damage to the overlying 
skin. i 

At one-time it was thought poæsible that super- 
voltage X-rays might have a different biological 
effect from 200-kV. X-rays. A olinical experiment 
was therefore carried out at the Radiotherapeutic 
Research Unit of the Medical Research Counoil to 
compare the biological effect of 200-kV. X-rays and 
a radium beam. which is equivalent to 2-MeV. X-rays’. 
As & result of this experiment, it was concluded that 


' the great advantage to be expected from the use of 


Bupervoltage therapy was not in any different bio- 
logical effect but only in the enormously improved 
dosage distribution which oan be obtained by this 


means. ^ Experimental biological work has since 
re-emphaasized the fact that there is no t difference 
in biological efficiency between 200-kV. X-rays an 


those generated at much higher voltages. . 

To what extent this improved doeage distribution 
may increase the rate of cure in the radiation treat- 
ment of malignant disease only a prolonged clinical 
trial can determine. One advantage which is certain 
is that it will be possible to treat patienta with & 
much greater degree of comfort. The reduction of 
skin reaction itself is of great value in X-ray therapy, 
and it can also be safely assumed that the lower 
absorption of energy in bone as com with soft 
tiasue, which occurs in supervoltage X-ray therapy, 
will leasen the risk of bone necrosis and so contribute 
to the succeas of treatment. 

The 45-in. cyclotron, weighing some 180 tons, is 
still under construction; this machine is housed at 
the north end of the building in & large concrete 
room with oeiling and walls from six to ten feet in 
thickness. The room has two close-fitting sliding, 
concrete doors weighing 85 and 190 tons. The 
cyclotron will be operated from a remote-control 
room. : 

The beam of fast neutrons which oen be produced 
by the cyclotron will enable investigations to be 
carried out to determine the effect of neutrons on 
living and inert matter. There is no question of the 
efficiency of neutrons in destroying malignant ocells. 
What is not known is whether this property can be 
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turned to advantage over other forms of radiotherapy 
in the treatment of malignant disease in patienta. 

Another use of the cyclotron lies in ite ability to 
produce certain radioactive isotopes which cannot be 
produced in the atomio pilé. The particular import- 
&noe of this cyclotron lies in ite ability to produce in 
& hospital certain isotopes which, on account of their 
very short life, must be used immediately they are 
produced. Facilities have bean provided adjacent to 
the machine for this purpose. 


1 Nature, 171, 207 (1963). ; 
" Wood and Boeg, M-B.O. Bpeolal Report Berles No. 207 “Researches 
on the Radiotherapy of Oral Canoa” (London: H.M.B.0.). 


- DEXTRAN AND ITS : 
APPLICATIONS 


Cy the evening of December 3 the Microbiology 
Group of the Society of Chemical Industry held 
a meeting in the hall of the Medical Society of 
London, 11 Chandos Street, London, W.1, ided 
over by Dr. L. A. Allen, at which various applications 
of dextran were discussed. 

Prof. M. Stacey introduced the subject with a 
paper on “Polyglucose Structures with Special 
Reference to the Dextran Group". He commented 
on early work in Sweden and in Birmi B&ying 
that the dextran polysaccharides have achieved 
an important medical use as blood plasma sub- 
stitutes or blood volume expanders, and their 
derivatives are possible anticoagulants. Since they 
can readily be produced from cane or beet sugar by 
fermentation methods on an industrial scale, other 
uses, such as colloids of precise gize and shape, will 
doubtless be found.for them. 


measurements of optical rotation, electrophoresis, 
ultracentrifugal properties, diffusion, scattering of 
light, and immunochemical studies, all of which also 
give information on molecular size and shapes. Con- 
stituent units can be determined by hydrolysis with 
acids followed by paper and column chromatography, 
ionophoresis,' eto., while a&oebolysis, methylation, 
periodic oxidation, infra-red studiee, ionophoresis, 
eto., pick out the nature of ends of chains, repeating 


macromolecules; for example, the physical methods 
already mentioned, viscosity measurementa, . and 
methods involving reaction at reducing-chain ends 
such as number méasurements and -the 
additi 
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glucose units linked in the (1 + 4)-8 munner. The 
polygluooge made by the crown gall micro-organism 
possesses mainly (1 — 2) Imkages, while the yeast 
glucan’ has mainly (17 8) lmkages. Nigeran from 
Aspergillus niger has alternating (1 — 4) and (1 ^ 3)-«- 
Imkages, and luteose from Penioihum sukal has a 
long glucosan chain with (1 — 6)-B-linkages. — 

‘The predominating li m the dextrans is the 
(1 + 6)-a-linkage, but a variety of types is known 
varying from completely linear structures to highly 
ramified types with additional (l + 4)-c- and 
(1 — 8)-c-cross-lmkages and oambmatians . thereof. 
‘All are macromolecules with molecular weighta of 
the order of millions. Great interest arises m methods 
for degrading the dextrans and in separating and 
selecting homogeneous fractions for infusion pur- 
poses. Breakdown can be effected by acidic, alkalina, 
enzymic and oxidative hydrolysis, or by ultrasonic 
or thermal treatment. Fractionation precipitation 
techniques, using mainly organic solvents and 
aqueous solutions, not anly separate large and small 
molecules but will also pick out lmear from branched 
chams—the infra-red technique being useful for rapid 
control of fractionation. 

Recently, ib has become possible to control the 
enzymic synthesis of polygluooee molecules and 
indeed to grow them to size. Great advances have 
been made in the enzymic synthesis of starch and 
glycogen. For these, phosphorylase acts upon 
glucose-l-phogphate to give the ight-chain 
amylose. This may then be acted upon by the 
branching 'Q-enxyme', which effects chain-shortening 
by breaking about one in every twenty (1 — 4)-a- 
linkages and which then re-forms the molecule by 
crosé-linkages giving the highly 


straight-chain former and & transglycosylase 
which forms (1 — 4) and/or (1 — 8) linkages. 

For polysaccharide synthesis generally three factors 
are needed : : i 


species, sucrose is a highly specific substrate, and 

ormed dextran forms the receptor molecule or 
eie When & small number of large dextran 
molecules is used to prime the reaction, macro- 
molecules of very large size result. When a relatively 
large number of small dextran molecules is used to 
provide receptor groups for synthesis from non- 
reducing chain ends, they are all lengthened to the 
sameo extent, and relatively small, dextran molecules 
result. Thus, ib is now possible actually to grow 
dextran ‘to sixe’—for example, to molecular weights 
of. seventy thousand for i lon . The 


isolated 
Mr. A. E. James then presented a paper on ''The 
Technology of Dextran Production”, mg that 


the production of dextran for use as a plasma volume 
expander may be divided into five main stages: 
fermentation, degradation, fractionation, purification 
and final testing after’ bottling. Dextran 18 produced 
a8 & large macromolecule during the fermentation of 
sucrose by a selected strain of Leuoonostoo mesen- 
leroides, although the use of the dextran ‘sucrase’ 
enzyme has been reported in the United States. The 
dextrans produced by different organisms vary from 
almost lineer to hi branched molecules. The 
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reduction of the moleoular aire of the native dextran 
to approximately that of the blood proteins may be 
‘achieved by several degradative stepe such as acid or 
alkaline hydrolysis, thermal or pyrolytic breakdown, 
Irradiation with ultrasonic vibrations or enzymic 
breakdown. Recent work has indicated the possi- 
S nu ee ee 
* weight, thus avoiding degradation. 

The material from degradation is very poly- 
disperse, and the objectionable larger molecules and 
the useless small ones have to be removed by salective 
precipitation. Acetone and the lower alcohols have 
been used as ipitating This process doeg 
nob yield a fares aoa wiih regpect to 
molecular weight, and the commercially available 
transfusion solutions contain a 


of dextran is freed from 
ee ee D 
selective adsorption and ion-exchange, and may then 
be filled directly as a solution in water, sodium 
chloride solution or glucose solution. Alternatively, 
it may be spray-dried for bulk testing and distribu- 
tion. e bottling, rigorous chemical bacterio- 
ass ap cde. pharmacological teste are applied. 

F. Fibteber £o followed with a discussion of the 
‘Properties of Dextran from the Physiological 
Aspect". He pointed out that the maintenance of a 
normal blood volume depends on the hydrostatic 
pressure of the capillary blood and the colloidal 
osmotic preasure t between the plasma and 
tissue protein., P contains albumin, globulin 
and fibrinogen ; but it is the albumm fraction (55 per 
cent of total ‘protein) of molecular weight about 
seventy thousand which mainly contributes to the 
“colloidal osmotic preesure. 

It is eeeential that any colloid intended as & 
replacement for plasma be retained in the 
blood vessels and not rapidly lost through the 
capillaries to the tissues or urine. The retained 
colloid must exert 9 colloidal osmotic pressure 
similar to that of the normal plasms protein. eres 
can be prepared to meet these criteria and is a 
satisfactory substitute for plasms protein. 

Dextran fractions of various ranges of molecular 
weight have been studied, and the distribution and 
excretion-rates have been compared. The molecular- 
weight distribution of such fractions can be determmed 
by ultracentrifuge, scattering of light, or techniques 
of the measurement of osmotic pressure, but it is 
more usual for measurements of mtrinsic viscosity to 
be made. The relationship between intrinsic viscosity 
and molecular weight has been published by various 
workers, 

The distribution of dextran in the body is influenced 
by ita molecular-weight distribution. ‘Relatively 
small molecules below a weight-average molecular 
weight of sixty thousand are excreted in the urme 
within a few hours after administration. Molecules. 
slightly larger can also pass readily through the 

capillary walls into the tissue fluid, thus gear S 
reduce the effective osmotic, preesure 
Therefore, on the basis of these ‘pipe! eon el 
siderations, the higher molecular 
used in Britain appears to be Fie able for. clinical 
uso with dextran fractions of lower average 
molecular weight. 
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Prolonged storage of a non-physiologioal colloid in. 
the body is undesirable. That dextran is metabolized 
in the body has been-suggested by the finding of 
radioactive carbon dioxide in the expired ar of 
animals receiving injections of dextran labelled with 
carbon-14, obtained by the Leuconostoc fermentation 
of radioactive sucrose. Structural differences exist 


n structurally 
auena (o ty pe of material soleated far olininal ane: 

Mr. A. W. Wilkinson continued the physiological 
discussion with @ paper on ‘The Clinioal Applications 
of Dextran”. After paying a tribute to Prof. Stacey 
and other pioneer workers on dextran, he commented 
on its importance in blood studies, and went on to 
say ‘that the oells of the living body are surrounded 
by an environment of extracellular fluid; at any 
moment this extracellular fluid may be arbitrarily 
divided mto one quarter, which is within the blood 
vessels in the form of plasma, and three 
the interstitial fluid, which is outside the blood 
vessels in the immediate neighbourhood of the cells. 
This tion depends on & balance between the 
hydrostatic foroes in the blood vessels and the inter- 
gtitial and the osmotic pressure of the plasma 

In normal tissues flow in the capillaries is 
intérmittent and depends chiefly on j ta 
related to tissue activity. After injury there is a 
very marked increase in capillary permeability in 
the injured tissues and the volume and protein 
content of interstitial fluid moreases, this increase in 
volume being due to & greater turnover of fluid 
rather than to simple looel accumulation, because 
lymph formation is also increased up to eight times. 
If the mjury is so much fluid may be lost from 
the blood vessels t the volume of blood in active 
circulation may be reduced enough to cause reduction 
of the peripheral blood pressure and a state of ‘shock’. 
Shock may also be caused by loss of whole blood. 
It is now recognized that, in shock, capillary perme- 
ability is increased only in the mjured tissues. 

The most satisfactory treatment of shook is by 
the early, rapid and complete replacement of lost 
blood or plasma by the transfusion of blood, plasma 
or & substitute for plasma, such as dextran. To be 
successful as such a replacement, the dextran must 
be fractionated so that as little as possible is lost in 
the urine or through the unusually permeable oepil- 
leries of the injured: issues and Ae Tuen a6 le 
remains within the vessels. 

The effecta of injecting a litre of a 6 per cent 
solution of dextran in 0:9 per cent saline have been 
studied in normal volunteers. There is an immediate 
reduction in packed cell volume and of total plasma 
protem and plasma albumin concentration. These 
changes afterwards slowly pass off, and the plasma 
dextran concentration, initially 1-1-5 gm./100 ml., 
falla slowly over 8-10 days to less than 0-1 gm./100 
ml., but even at this time the packed cell volume 
remains below the original value. Detailed study of 
the changes during the first 24 hours after the 
infusion has shown that during the 2 hours or go 
folowing the initial morease in plasma. volume, 
which varied from 0-3 to 1-8 litres, there is a reduc- 
tion in plasma volume almost to the initial quantity. 

this short period more than 40 per cent of 
- the total quantity of plasma albumin in solution 
and nearly 40 per cent of the injected dextran 
leave the blood vessels. During the next 8-12 hours 
there isa gradual increase in plasma volume, and 
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the quantity of plasma albumin in ibit kit 
increases to that found immediately after the 
infusion stopped; but the increase in total oir- 
culating dextran is much less. After 24 hours only 
8 per cant of the injected dextran has been recovered 
in the urine and 65-75 per coent remains in circulation 
within the vessels, so that about 20 per cent is 
untraced. The explanation of these changes seams 
to be that the acute overloading of the circulation 
produced by the rapid injection of this dextran 
solution is relieved by the loss of intravascular fluid 
into the interstitial space, with subsequent slow 
return over the next 8-12 hours. Similar resulta have 
been obtained in shocked patiente, and two examples 
of the rapid and ing improvement in blood 
pressure and clinical state were described. 
All these volunteers exhibited ‘reaction’ which 
oould be resolved into two phases, urticarial and 
vasomotor, that were in time. Whereas 
the urticarial phase may be due to the peculiar 
characteristics of the dextran used, the vasomotor 
hase seams to be related to the rapid shift of fluid 
vessels to mterstitial 

Finally, Mr. A. R. Tack wood briefly reviewed 
“The Utilization of Dextran and some of ita Deriva- 
tives". The current utilization of dextran in non- 
clinical applications depends largely upon the 
si gh sce of the crude polysaccharide 
from the crude fermenter broths. Solvent precipita- 
tion is the only practical means so far employed, but 
ig costly and must usually be followed by spray or 
roller drying. Some attention has been directed to 
using the whole fermenter broth—for example, in 
oil-well drilling muds and edible syrups. Sugar syrups 
made by the addition of sucrose to Leuconostoo pure 
cultures form an effective way of conveying dextran 
aa MeL a 


p iiie mig e of current interest include the sul- 
phurio polyesters, which have a heperin-like blood 
anticoagulant action; some of them have been 
shown recently to be suitable for clinical use. The 
carboxymethyl ethers are likely to bave superior 
with the neutral poly- 
and mixed ether/esters 
hero Dow: diesel! GF Fui tho moet necting 
is the polymerizable allyl derivative. Attention has 
been directed to the importance of microbial poly- 
saccharides in soil structure ; but the exploitation of 
dextran in this fleld may have to follow the develop- 
ment of large-scale, low-cost crude dextrans, possibly 
from the direct fermentation of natural sugar juices. 

The discussion at the meeting was opened by Dr. 
O. R. Ricketts, who said that he thought dextran 
production might be regarded as the dextran industry 
now that there are six or eight factories engaged in 
it. He thought that the present phase of ‘tailoring’ 
the molecules of dextran after ita initial preparation 
would be followed by direct produstion, by fermenta- 
tion, of the molecular size and form The 
work on the effect of addition of short-chain dextrans 
and of sugars to the fermentation mixture in modi- 
fying the dextran produced provides a fruitful field 
for simplification m manufacture of the kind sug- 
gested and might have an important effect on making 
preparations for clinical use. 

In reply to a question by Mr. D. Armstrong why 
dextran of a molecular weight of sixty thousand is 
excreted by the kidney whereas albumin of similar 
molecular weight presumably is not, Dr. Fletcher 
sail’ thao znoloulAP ohapo ie alko Saportan ih 
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excretion and that albumin can be re-absorbed back 
from urine by the kidney whereas dextran cannot. 
Mr. A. L. Bacharach suggested that in practice this 
matter is approached empirically and is not based 
on purely physiological concepts. In commenting 
that Prof. tacey'a paper showed the advantages of 
ultrasonics in achieving uniformity of molecular size, 
Mr. H. F. Frost asked if this method is used oom- 
mercially, and Mr. Lockwood replied that there has 
been difficulty in getting large ultrasonm units of 
suitable types but that are now being employed. 
Dr. D. H. F. Clayson if the breakdown of 
dextran in the body is due to attack of the (1 — 0) 
linkages and, if so, could it be controlled by adding 
inhibitors such as amylase to the blood. Prof. 
Stacey replied that there is no knowledge yet on 
either of these points, for no enzymes which oould 
break such linkages have been isolated from body 
fluids. An inquiry was made by Mr. H. J. Bunker 
as to the raw materials for the large-scale develop- 
ment of dextran to which Mr. Lockwood referred, 
and Prof. Stacey replied that any sugar material can 
be used, including dextrins, and that recent restric- 
tions in production in the Jamaican suger industry 
because of over-production suggest that even raw 
cane sugar might be available for the purpose. Cane 
sugar undoubtedly must be one of the most important 
raw materials of the future. Mr. J. Green asked Mr. 
Wilkinson what was his evidence for saying that the 
dextran should not have molecular weight above 
three hundred thousand for clinical use, and the latter 
said that above this value tion af red cells 
can be demonstrated and this is said to be undeair- 
able ; he thought that this tendency might well not 
be of importance, since turbulenpe in the 
capillaries could be‘ expected to overcome it. 


THE SHIRLEY. INSTITUTE 


ANNUAL GENERAL MEETING 


HE thirty-fourth annual general meeting of the 

British Cotton Industry Research Association 
was held at the Shirley Institute, Manchester, on 
December 10, 1058, under the presidency of the 
chairman of the Association, Mr. N. G. McCulloch. 
In his speech Mr. MoCulloch referred partmularly to 
the statutory levy that came into operation during 
1953, as & result of which all cotton ra in 
Great Britain now oontribute to the itute and 
are eligible to take advantage of the servines which 
the Institute offers. He hoped that all new members 
would take full advantage of this opportunity. Mr. 
MoCulloch also emphasized that firms who process 
rayon and synthetic fibres are encouraged to continue 
m age ar cie did become new members, since s0 
much of the itute’s work is concerned with, or 
applicable to, these fibres as well as to cotton. The 
honorary treasurer of the Association, Mr. J. Lindley, 
also referred to the levy, and paid special tribute to 
the generous way in which the industry had responded 
to the appeal for funds which it had been necessary 
to make in order to tide the Institute over the period 
before the first collection of the levy. 

Dr. F. OC. Toy, director of researoh, presented his 
annual report and direoted attention to the more 
important of the year’s activities. He mentioned 
especially two easays in the educational field : the 
travelling exhibition of the Institute's work on sizing 
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and weaving, and a course of lectures on card-room 
P ing which had been given at the Institute and 
by more than & hundred and fifty mill 
representatives. Dr. Toy referred to the importanoe 
of work proceeding on mixed fibres, particularly mix- 
tures of naturel and synthetic fibres such as cotton 
and nylon. All m aH, he said, the year had been an 
exoiti one, marked by advances on both the 
soientiflo and technological fronts. 

In the laboratories, which were open for inspection 
after the meeting, many of the researches attracted 
PE A ter The most interesting exhıbit 
or spinners was the ‘Shirley opener, & machine 
which had already attracted considerable attention 
at the exhibition of textile machinery at Belle Vue, 
Manchester. Separating lint from trash aerodynamic- 
ally, by the use of stream-lme air flow, 1b saves space 
and time in the mill. For the more scientifically 
minded, an apparatus for examining stroboscopically 
the form of ballooning yarns on spinning machines 
and for measuring the tension was shown, as were 
various devices for followmg the movement of fibres 
during drafting and measuring the forces mvolved. 
In the experimental spinning-room there was further 
evidence of work designed to improve quality and 


productivity. 

In the Weaving Department, the automatic mize- 
box was on view. By the use of this device, which 
employs a new principle of control that is mdependent 
of such factors as the viscosity of the hot starch 
paste, or size, which is used for protecting the yarn in 
weaving, warp yarns oan now be prepared for weaving 
in such & way that there is complete and automatic 
control, at the machine, of the amount of solid 
material applied to the yarn. The Institute has for 
many years concerned itself closely with the problem 
of finding sizes that give good performance in weavi 
and with analysing the effects of the lubrication an 
adhesion vided by the size ingrediente, and more 
recently has been particular is on the 
relatively difficult problem of finding sizes for hydro- 
phobio fibres such as nylon and “Terylene’. A small- 
scale sizing , in which all the variables are 
under control and on which small quantities of yarn 
can be sized ‘rapidly, was shown. 

The ‘Shirley rayon loom’, which haa been designed 
to take account of all the physical and engineering 
knowledge that has been from researches into 
weaving and loom i DAE eet years, 
could not be shown as it is still being developed in 
co-operation with a loom manufacturer. However, 
the mechaniams, some of which were also 
shown in the travelling weaving exhibition, were to 
be seen. These have been designed by phyzicists 
and engineers working together, and reyes Deve 
been develpped in the Engineering 

The staff of the Finishing bee dis 
to discuss with members their work on physical and 
chemical problems over a large field. The behaviour 
of preasure bowls during oelendering and 
has been examined in & manner photo- 

graphically, and, in the calender, more and 
accurately by a photoelastic technique w has 
given interesting results. The experimental calender 
and mangle constructed in the engineering shop were 
shown. The chemical engineering section of the 

ncn x interested in two main problems: 
on convection and suction 


en, aaa feld Oe ud het. The expert 
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laboratory of this section was shown for the first 
time. Physioiste and chemists shared in discussing 
with members the work on' printing. The young 
science of rheology comes into its own in this branch 
of the textile industry, since the non-Newtonian 
materials used for printing on fabrics are used at a 


- wide range of rates of shear. The chemists find great 


interest in the consideration of starches and gums 
used in printing pastes. 

In the Rayon and Silk Departments two problems 
of great interest to the chemist are under considerd- 
tion. In the Rayon Department, work has proceeded. 


osmotic and visoometrio methods for the determina- 
tion of molecular t, together with an ultra- 
centrifuge designed and built at the Institute. This 
work has now reached the interesting stage where 


Department, the recent rapid dévelopments in paper 
chromatography have been of considerable help in 
the problem of elucidating protein structure, with 
reference to the main constituents of the 
silk fibres fibroin and sericm. The more chemically 
minded visitors also found plenty to interest them in 
the fundamental work of the Ohemistry 
where the interest ‘for many years has 
been the b ghed on the suruotuEe. OP celulose By 
studie of its oxidation. 

The Physiœ and Physical Testing Deparia are 
now housed in the new building, completely.oocupied 
for the first time in April 1952 ; some members were 
still interested in the design of the building, and 
particularly in the disposal of services and the means 
adopted for ensuring controlled humidity and tem- 
the laboratories. Many were 


ment, for it is there that much of the work on quality 


" control is carried out, and particularly in the design 


of instruments. It is there also that much of the 
programme on blended fibres will be done, since the 
accumulated knowledge on the structure end mech- 
anios of textiles Hes there. Much of the more fanda- 
mental work on the physical p ies of textile 
materials is done in Physic t; but 
perhape of greatest interest to visitors was the work 
on the ‘barrier’ of textiles. Textile materials 
are almost in used as a barrier to something ; 
mper oe sound, water, water vapour, 
eto. Much work has been done, and will continue to 
be dane, on the production of textiles which allow 
the passage of water vapour but not of water. More 
recently work on the ies of textiles as & 
barrier to dirt has been started, and it is h that 
in time much information will be obtai on the 
mechanism of soiling. In the meantime, members 
showed interest in an which has been 
developed in the course of this work for the con- 
venient and rapid measurament of atmospheric 
dirtmmess. Not entirely dissociated from soiling is the 
topio of static electricity, ita cause, formation and 
dissipation. This has been s subject of fundamental 
interest for same time, and the apparatus used. was 
available for i i 
Lastly, mention must be made of the work 

done on the cotton fibre. In addition to the large 
amount of co-operative work with the Raw Cotton 
Commission, Empire Cotton Growing Corporation 
and ‘other bodies, in which physical and 

tests of cottan, new and old, are carried out, there is 
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great interest at the Institute and in the industry in 
the question of instrumentation, and particularly the 
posibility of forecasting the spinning properties of 
cotton from physical measurements. Members could 
see a range of such instrumenta, including some of 
foreign manufacture and some mae at the Institute. 
The problem is not &n easy one, and indeed may nob 
be completely soluble; but adv&noe has been made, 
m lad Sieg ade chee a 
cotton can now be detected rapidly with aid of 
purely physical testa. 


OBITUARIES 


Prof. H. H. Dixon, F.R.S. 


Tua death of Prof. Henry H. Dixon on December 
20 severs a link with, a past generation of botanists 
and with & claasio advance in botany. He was born 
on May 19, 1800. He was one of.4 family of seven 
brothers and two sistere; two of his brothers, and 
previously his father's brother, were university pro- 
feasors. He had a distinguished career as a student 
in Trinity College, Dublin, "being & classical scholar 


of some note;- he then added to his laurels by 
obtaining a natural science ‘moders ip’, taking 
first-class honours, and continued his les under 


Strasburger in Bonn, under whom he commenced 
research in the two major flelds to which he oan- 
tributed so much in later life. 

Bonn was a centre of cytological work and, though 
it is often forgotten now; Dixon was a contributor of 
some note in the Strasburger school to the work then 
being done on meiosis. A later cormmunicated 
to the Royal Irish Academy in 1895 was probably 
the first expression of the view that the appearance 
of bivalents is due to the approach together of 
chromosomes, rather than to the splitting of some 
pre-eristent structure, thus giving the first indication 
of a ‘reduction division’. His observation of ‘waves of 
nuclear division” passing across endosperm suggested 
& mitotic hormone, an observation which has yet to 
be investigated more fally. 

Dixon’s interest in cytology and his contributions 
to it were, however, completely overshadowed by the 
importance of his work on movements of water and. 
on the status of water, or water relations, in the plant. 

His life-long friendship with Prof. J. Joly had, aa 
one of ita fruits, the close collaboration between 
himself, a botanist, and a physioist, and from this 
emerged the classic theory, of as the ‘cohesion 
theory’, to explain the rise of water (sap) in trees and 


other plants. This hypothesis was developed in the. 


1890's and extended by notable contributions on the 
cohesion of water and of sap and by a series of papers 
on the osmotic relations of plant tissues. 
Dixon’s ia pepe of mind showed itself in many 
i ich were not followed up in the rather 
small School of Botany of Trinity College, Dublin. 
As early as 1892 he had shown how to grow seedlings 
in sterile culture, and foreshadowed, had the method 
been developed more fully, the tissue- and root- 
culture j so much used at the present time. 
He the differential manometer for estima- 
tion of respiration-rates in 1902, though he did not 
develop it as a research instrument.  Prof.. Dixon 
also suggested (in a letter in Nature) the mutagenic 
affects to be of cosmic radiation, before 
Miller and the genetical world had come to accept 
or even consider this view. 
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In later years his work on transport of solutes and 
on permeability caused him to suggest hypotheses 
which, while not accepted later by himself or others, 
proved to be an effective stimulus both to his own 
student, Mason, and many other workers elsewhere. 

Recognition of Prof. Dixon’s qualities came 
relatively early ; he succeeded to the chair of botany 
in Trinity College in 1904 and was elected to fellow- 
ahip of the Royal Society in 1908. He was awarded 
the Boyle Medal of the Royal Dublin Society in 
1917 and gave the Croonian Lecture before the Royal 
Society in 1937. He had been president of the 
International Botanical Congreas and of the Royal 
Dublm Society, and also of Section K (Botany) of 
the British Association. He was an honorary fellow 
of Trinity College, Dublin, an honorary member of 
the American Society of Plant Physiologists, a Com- 
missioner of Irish Lights and played an active part 
in many other national and international organiza- 
tions. 

The importance of the School of Botany in Trinity 
College, Dublin, under his guidance causes one to 
forget that the staff of this School during sixty years 
has been only two—the professor and his assistant. 
No memoir, however short, would be ad te if it 
referred merely to Prof. Dixon’s Sondeo Usinor 
without mention of his very genial personality and 
of the atmosphere of the School of Botany in Trinity 
College, Dublin, which he created and which, unfor- 
tunately, owing to its small size, so comparatively 
few of the younger generation of botanists have been 
able to enjoy. T. A. BBENNBT-CLARK 


Hux&sy Drixow began his course in 
naturel scisnoe under two good men, E. P. Wright, 
Sir Almroth’s uncle, and H. W. Mackintosh, a 
wonderful lecturer, who looked down his microscope 
and saw the marvellous works of his Creator. He 
knew and taught that life begins with a aingle oell 
end develops in an orderly manner. . 

Wright, systematist and traveller, enriched both 
the Herbarium, which housed  Harvey's type 
specimens of alge, and the lovely Botanic Gardens. 
Dixon, soon his successor, opened his own professorial 
sessions ‘with an introduction to the mi and 
went on to unicellular organisms, He illustrated the 
great ideas of evolution and heredity by precise 
studies in cytology and morphology. No one could 

& knowledge of bacterial and fungal infeotion, 
or of elementary ideas in general physiology. 

It was my good fortune to begm under Wright 
and Mackintosh, and to be in Prof. Dixon's first 
olass. IL accordingty witnessed the development of 
his fine oourse, published as ‘Practical Plant 
Biology" (1922 and 1943). Years afterwards a dis- 
ingui n told me that it was the first thing 
that had made him think. For the practical 
classes, which -might run to 150, about a dozen 

were taken on. 

The successes of later years stemmed from Dixon's 
careful planning of the School of Botany, opened in 
1907, ich replaced the few residential rooms in 
the Front Square. The new Herbarium was added 
in 1912. The moving of collections and elimination 
of insects was heavy work. Into the eight-acre 
Botanic Gardens, moved to Balls Bridge in 1806, 
Dixon had up to some twenty years ago introduced 
more than seven thousand species, including Arthur 
Kerr’s notable oollection of Siamese orchids which 
Sidney Wild, the head gardener, tended go sedulously. 
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No mention of the T.C.D. School would be oom- 
-plete without reference to the red-headed lad, Joe 
Murray, who appeared in 1905-6 and remained there 
until his death on January 24 of this year. With 
the professor, "Joe", Wild and Polly, head of the 
College groundsmen, I’ t many happy years. 

The delightful atmosphere of our chief’s laboratory 
could be traced back to the home with his mother 
and sisters—enlivened by frequent visita from his 
brothers end their families. It was the same in bis 
own home with his wife, who cared for him with 
such devotion. T recall his happiness when telling me 
thet their three sons (all of whom have had dis- 
tinguished careers) had never caused him one 
moment’s anxiety. W. R. Q. ATKINS 


Mr. R. S. Whipple 


Ir was with a sense of loes that his large 
airole of friends heard of the death of Robert Stewart 
Whipple, which occurred at his home in Highgate 
Village on Sunday, December 13. His father, G. M. 
Whipple, was superintendent of the Kew Obeerva- 
tory, and was himself very interested in scientific 
instrumenta. Thus Whipple grew with scientific 
instruments and acquired a live dor them which 
coloured his whole life. 

Whipple was educated at King’s College School, 
Strand, and on leaving went in 1888 directly mto 
the Kew Observatory, staying on for three years 
after his father’s death in 1898 with his successor, 


& 
Of these, mention may be made of the ‘roaking- 
microtome’, a piece of beautiful design by Sir Horace 
Darwin, and a range of temperature-measuring 
instruments. Whipple was responsible for the mtro- 
duction of the Féry radiation recorder, of which the 
firm bought the righta for-Great Britain. He himself 
designed an instrument for reading oraturee 
,direot'on the gas-soale; this is used e 
in industry as & sub-standard. 
' He retired ‘from active t in 1985, but 
remained a director, and in 1089 waa elected chair- 
man of the Board; from this he retired in 1040 for 
reasons of health, but continued to take a keen 
interest in the firm. During all this time he took a 
great interest in the employees of the 
company, which they fully reciprocated, feeling that 
in him they had a sinoere friend. , 
Whipple was a valued member of the societies 
connected with physica and a constant attendant at 
their ings. He was a member of the Council of 
the Physical Society during 1909-14 and agam 
during 1925-36, a vice-president from 1914 until 
1916 and treasurer from 1925 until 1985. He-was 
president of the Optical Society in 1920-22. He was 
a founder’ member of the Institute of Physics m 
1920, and served on its Board for & total of twenty- 
one years betwoen 1920 and 1945, and on its Finance 
Committee from 1945 onwards. His services in the 
cause of physios received their highest recognition in 
his election to the presidency of Section A (Mathé- 
matics and Physios) for the Dundee meeting of the 
- British Association In 1939, which, however, was 
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abandoned due to the outbreak of war—one. of the 
few cases in which that honour has fallen to an 

Whipple was always interested in the history of 
science and was a collector of early scientific instru- 
ments; of these he built up a wonderful collection 
"which he most generously presented to the University 
of Cambridge m 1944; but it was not until 1951 
that a small building was provided for ther display, 
and the Whipple Museum was opened by the Vioe- 
Chancellor on May 5. Now that “History and 
Philosophy of Boienoe" has (partly perhaps due to 
the .mspiration of this Museum) been included as & 
half-subject in the Natural Sciences Tripos, candidates 
will flnd the study of the actual instruments, that 
this Museum affords, of very real help. When the 
plans for the new Science Laboratories at Cambridge 
are further advanced, it is to be hoped that a larger 
building will be found, m which, with the Whipple 
instruments as a nucleus, the great number of 
instruments that Dr. R. T. Gunther proved to exist 
in Oambridge by the collection he was able to get 
together in June 1936 will agair be assembled to 
grow to & collection worthy of the University. 

In addition to the ingttumente, Whipple gave his 
library of seientiflo books, which inclu many of 
the rare early ones. He hoped that these might 
eventually be housed near the instruments, BO that 
an instrument and its description can be studied 


together. 

He also handed to trustees a fund of £8,300—later 
increased to £8,800,—to be used for the purchase of 
instruments and books. : l 

Whipple was & man of wide interests and engaged 
in many activities, vali, us many committecs ; 
these will miss his wise gui ce and support—often 
of & substantial kind. : e wil long remain in the 
hearta of those who served with him. 

In 1989 he was elected president of the Highgate 
Literary and Boientiflo Institution, into which hg put 
new life by his energy and help, and it is now & 
strong society. Only a little more than a week 
before his death, he gave the sum of £5,000 to trustees 
to be used for the benefit of Highgate Village. 

Whipple was a fine example of an English gentle- 
man, upright and honourable, full of kindliness and 
sympathy, ready to help in any good cause and & 
man of wise counsel and sound common sense. He 
had great charm of manner which endeared him to 
all with whom he came into contact. He married 
Helen Muir, daughter of a Glasgow engineer and, 
sister of James Muir, profeesor of natural phil y 
in Glasgow ; . they brated their golden weddi 
m June 1958. Their son, George, is chairman and 
managing director of Messrs. Hilger and Watts, 
makers of optical scientific instruments, and a 
daughter, Ruth, is the wife of Prof. J. F. Young, 
profeasor of pathology in the University of Aberdeen. 

R. B. CLAY 


Wa regret to announce the following deaths : 

Mr. P. 8. Ridedale, director of the Charlee Lathrop 
Paok Forestry Foundation, formerly editor of the 
American Forestry Magasans (1912-22) and of Nature 
Magazine (1023-87), on 23, aged eighty- 


one. 

i . J. Stone, honorary secretary and 
‘treasurer ae 1938—45 of the Parliamentary Science 
‘Committee editor of ite publication Sctence $n 
Parliament, on January 17, aged seventy-six. 
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NEWS and VIEWS 


Royal Military College of Sclence : 
Prof. C. J. Tranter, O.B.E. 


Pror. O. J. Tranter has been appointed Bashforth 
rofeasor of mathematical physics in the Royal 
tary College of Science, Shrivenham, in succession 
to Prof. O. G. Sutton, who vacated the chair recently 
on his appointment as director of the Meteorological 
Office. Prof. Tranter joined the Ballistics Directorate 
of the Research Department, Woolwich, in 1931 as a 
junior assistant, after taking his degree at Oxford, 
where he had been a mathematical scholar of Queen's 
College, and his career has been in government service 
throughout. He joined the Military College of Science, 
as it then was, ın 1935 as senior lecturer in gunnery 
and mathematics, was promoted to assistant pro- 
feasor in 1941 and during the long illness of the late 
Prof. Wright was virtually in charge of the Gunnery 
and Mathematics Branch. Since 1945 he has been 
head of the Mathematics Branch, and in 1047, after 
the war reorganization of the College, was 
appointed associate professor of mathematios. During 
and since the Second World War, Dr. Tranter has 
been & member of several of the research committees 
of the Ministry of Supply, and he has published a 
considerable amount of work, mainly on the appli- 
cation of integral transforms to the boundary-value 
problems of mathematical physics. Prof. Tranter is 
a D.Bo. of Oxford and was made an O.B.E. ir the 
Coronation honours list. 


Agriculture in the University of Aberdeen : 
Prof. A. B. Stewart 


De. ALEXanpuR Boyp Stewart has been ap- 
pointed to the Strathoona—Fordyce chair of agri- 
culture in the University of Aberdeen, in succession 
to Prof. T. L. Bywater, who has gone to the University 
of Leeds. Dr. Stewart was educated at Logie-Cold- 
stone School, Robert Gordon’s Oollege and the 
University of Aberdeen, where he graduated M.A. in 
1925, B.8c. in chemistry with first-class honours in 
1928, and Ph.D. in 1932. After graduating in pure 
acienoe, Dr. Stewart studied under the late Prof. 
Hendrick, the first Incumbent of the chair to which 
he now succeeds, and then proceeded to Zurich to 
work under the late Prof. Wiegner. Returning: to 
Scotland m 1981, he was & research student at the 
Macaulay Institute for Soil Research and was 
appointed to the steff m 1982. As head of the 
Department of Soil Fertility at the Institute, Dr. 
Stewart developed and extended the work of fleld 
experimentation with special reference to the main- 
tenance and improvement of soil fertility. In 1945 
he was appointed deputy director of the Macaulay 
Institute and has since served on numerous technical 
committees. In 1945, he spent six months in India 
advising the Central Government on problems of soil 
fertility and crop production. In oo ration with 
Dr. F. N. Woodward and the late Mr. J. P. Maxton, 
he undertook during 1949-51 a survey of agricultural, 
forestry and fishery products, and their utilization in 
the United Kmgdom. Dr. Stewart has given his 
services in an advisory capacity to the Forestry 
Commission and, during 1952, visited the United 
States of America as a guest speaker. The Macaulay 
Institute for Soil Research, in parting with him, 
rejoices in his appointment as a successor of the late 
Prof. James Hendrick, to whose energy and enthu- 
aiasm the foundatiom of the Institute in Aberdeen 
was due in large measure. \ 
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School of Physics In the University of Sydney 


Tas previous head of the School of Physics of the 
University of Bydney was Prof. O. U. Von Willer, 
who retired in 1946 having held the poet for twenty- 
three years, and the chair was vacant for six years 
until September last year when Dr. Messel 
was appointed as the new head. Prof. Meessel gradu- 
ated in Canada from the. Royal Military College and 
Queen's University, Kingston, Ontario, with honours 
degrees in physics and mathematica, and then went 
for a year to Scotland (University of St. Andrews). 
carrying out postgraduate studies m mathematical 
physics. During the following three years, spent at 
the Institute for Advanced Studies, Dublin, he took 
& keen interest in cosmic ray theory, in particular the 
theory of cascade processes, and it was there that he 
succeeded in giving an analytical solution for the 
long-standing ftuctuation problem in cascade theory. 
This work was followed by a series of papers in which 
he developed the mathematical theory of one- and 
three-dimensional cascade processes. After a year at 
Adelaide, South Australia, Prof. Messel was appointed 
to the chair at 8 and took energetic steps to 
establish a large and flourishing research school, 
concentrating on experimental and theoretical studies 
of the coamic radiation and on modern theoretical 
physics, especially nuclear theory. 

Prof. Messel has been joined by Dr. E. P. George 
from London, who will look after the experimental 
programme; and further new appointments m the 
experimental team are Dr. A. J. Herz (London), Dr. 
D. D. Millar (Manchester) and Dr. H. D. Rathgeber 
(Melbourne), and, in the theoretical team, Dr. J. 
Blatt (Illinois, U.8.ÀA.) Dr. 8.: T. Ma (National 
Research Council, Canada) and Dr. M. R. Schafroth 
(Liverpool). A number of further appointments will 
be made shortly, bringmg the number of permanent 
academic staff in the School to twenty-one. Two 
students from universities in England are already in 
Sydney, completing their doctoral training, and & 
number of postdoctoral Fellows from overseas will 
be arriving early in the new year. To supplement 
the li funds available for research from Univer- 
sity sources, Prof. Mesel has secured support from 
Australian business men, with the excellent result 
that £25,000 is available for research equipment this 
year, and & similar sum promised annually for the 
future. This has been secured by setting up a Nuclear 
Research Foundation within the University of 
Sydney, which allows private individuals and indus- 
tries to become members. Experiments are planned 
on air-showers, underground cosmic rays and spec- 
trum measurements. ‘Theoretical investigations are 
planned on cascade phenomena, fundamental particles, 
solid state, etc. 


South Wales Laboratorles ‘of the British Iron and 
Steel Research Assocation: Mr. S. S. Carlisle 


Wa regret that in Nature of January 30, p. 191, it was 
stated that Mr. D. Luther Phillips was being succeeded 
as head of the South Wales Laboratories of the 
British Iron and Steel Research Association by 
Dr. J. Pearson. This is incorrect; Dr. Pearson 
is head of the Chemistry Department of the 
Association and is temporarily taking over the 
duties of head of the Steel-making Division. Mr. 
Luther Philips is being suooeeded by Mr. 8. S. 
Carlisle. Mr. Carlisle graduated at The Queén'a 
University, Belfast (College of Technology), in 
electrical engineering and later continued his studies 
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at the College, being granted the degree of M.Bc. 
m 1942. During the course of higher study he was 
appointed a temporary lecturer in radio and radio- 
physics at the College. . In 1942 he joined the staff 
of the Director of Scientific Research, 1 ; 
and was stationed for four years on H.M.S. Eccellent, 
Portamouth, where he was engaged on the develop- 
ment and trials of radar and gun control equipment, 
being particularly concerned with the development 
of electrical predictors. In 1946 he joined the staff 
of the British Iron and Steel Research Association, 
end in 1947 was appointed head of the Instrument 
Seotion of the Physics Mr. Oarlisle has 
been closely associated with the industry’s co-opera- 
iive work on instrumentation, particularly that of 
open-hearth furnaces, which has placed Great Britain 
in the forefront of steelworks instrumentation prac- 
tioe. He is a member of the Council of the Society 
of Instrument Technology. 


Training and Supply of Graduate Teachers 
Mathematics an ence 
Ix reply to a request in the House of Commons 
on January 21 for & statement on the report of the 
National Advisory Council on the Traming and 
Supply of Teachers with particular reference to 
uate teachers of mathematics and science, the 
Minister of Education, Miss F. Horsbrugh, stated 
that ghe accepte the broad conclusions of the report, 
and that she is consulting the other interests prin- 
cipally concerned to see how the needs of the schools 
for a better supply of these teachers can best be met. 
She will also be asking the looal education authorities 
to ensure that the most effective use is made of the 
graduate teachers of science and mathematica avail- 
able to tham now and in the future. 


Threat of Atomic Warfare 


Reapers of the Bulletin of the Atomic Sctentats 
will have noticed that the hands of the clock which, 
forms the distinctive ooverpiece of the Bulletin have 
been moved forward so, that now they stand at two 
minutes to midnight. This is to direct attention to 
the recent announcement that an atomiq test in- 
volving both fission and thermonuclear Teactions Was 
conducted by the U.S.S.R. on August 12 and to warn 
members of all nations of the great danger of an 
untoward event acting as & trigger for the eruption 
of atomio or thermonuclear warfare. In an article in 
the October number of the Bullsiin (9, 294; 1958) 
entitled ‘The Narrowing Way", the editor, Dr. E. 
Rabinowitoh, expreases the apprehensions which 
many Americans feel He considers that unless 

ial care is talken it may only be a few more 
swings of the pendulum before atomic explosions 
for Western civilization. In 1945 or 
ns 


In 


cleavage of the world into two sharply opposed power 
camps disappears.’ Dr. Rabinowitch maintains that 
the Western countries are faced with the inevitable 
t of a “cold peace’, precariously supported 

y & mutual threat of atomic and thermonuclear 
annihilation, and that in order to this 
peace it is necessary for the United States of America 
to create a powerful and universal fear of, and 
revulsion to, war by presenting to-the world & sober 
account of the present, and reasonable estimate of 
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the anticipated, destructive capacities of the atomic 
and thermonuclear weapons in American and other 
hands. In addition, aggression must be made clearly 
unprofitable, and, he states, American® policy must 
be directed towards maintaming unity and collective 
security in the non-communist world. 


Linen Industry Research Assoclatlon: Report for 
1953 


Tus report of the Council of the Linen Industry 
Research Association for the year ended September 
30, 1058 (pp. 20; from the Association, Belfast, 
1958), records the completion of the post-war develop- 
ment programme of the Institute laid down in 1945. 
Membership of the Association now totals 285; but 
although the grant-earning imoome increased, the 
total income decreased slightly through a reduction 
in the grant from the Flax Development Committee 
and in the revenue from petents. Promising results 
have been obtained with 4 totype stapling 
machine for flax fibre, of the object is tQ 
mprove levelness during preparing and dry spinning. 

ce uro cin War 


rea on flax machinery with the object of improving 
the regularity of the yarns, on the elimination of 
shading affecta in plain dyed rayon staple fabrics and 
on yarn friction. Advances have been made in the 
use of electronic irregularity testers for routine mill 


tests- for the control of yarn quality, and of the” 


‘Linra photoslubber’ to locate the causes of faults in 
production. In fundamental work on the elation. 
between yarn strength and cloth strength, testa have 
been completed far cloths ranging in weight from 
7 to 12 oz./eq. yd. New instruments have been 
developed for studying the physical properties of size 
materials and correlating these properties with per- 
formance in the loom. Further advances have been 
made in producing the crease-reaistant finish on linen 
fabrics, and bulk trials on finishing linen fabrios to 
improve the wearing qualities are in progress, while 
a wash-fast flameproof finish applied to Imen fabrics 
has given satisfactory results under user conditions. 
In moving the adoption of the report and accounts 
at the annual general meeting on December 11, 1953, 
the chairman of the coun Mr. H. B. MoCance, 
paid that perhaps the greatest contribution the 
Association has- made to the industry has been ita 
unconscious education in the scientific approach, and 
he referred particularly to the flow of staff from the 
Research Association to member firms. The director, 
Dr. A. J. Turner, stressed the plea in the report for 
greater co-operation from member firma in putting 
their problems to the Association's staff. also 
reported that the experimental work on. bleaching 
linen yarn in form has now reached the 
stage of industrial application. 


Australlan and New Zealand Assoclation for the 

Advancement of Science s : 

Tus report of the twenty-ninth meeting of the 
Austrahan and New Zealand Association for the 
Advancament of Science, held in Sydney during 
August 1952, edited by J. F. Kefford, has been 

ubhshed (Vol. 29; pp. 386. Sydney: Government 

iter, 1953). It includes the presidential address, 
of Sir Douglas Copland on '"Authonty and Control 
in & Free Society”, and those of the preaidents of the 
several sections, witb lists of pepers read to the 
sections and the report of the standing committee of 
Sections C (Geology) and P (Geography and Oceano- 
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graphy) on research on eustatio see-levels in Aus- 
tralia and New Zealand during 1949-52. The sectional 
addresses include those of Prof. M. L. Oliphant on 
the research school of physical science in the Aus- 
tralian National University; Prof. A. K. Macbeth 
on some of the chemistry of monocyclic 
terpenes ; Prof. F. W. Whitehouse on the Mesozoic 
environments of Queensland; I. M. Mackerras on 
zoology and medicine; Hon. P. M. Hasluck on the 
future of the Australian &borigine; Prof. W. Prest 
on the future of private enterprise; Prof. H. H. 
Davis on the control of dynamic loading on machine 
components and structure ; E. V. Keogh on virulence 
and infectivity ; Dr. H. C. Forster’s review of pro- 
es for agricultural research in Australia; Dr. 
. H. 8. Roberts on host specificity of livestock 
parasites in Australia; Prof. V. J. Cha on 
problems in ecological terminology ; Prof. N. L. 
Edson on the ripe DOLE of the sugar alcohols ; and 
O. Rudduck on geography and national development. 
Also published is Dr. J. R. Price’s Liversidge lecture 
on some recent developments in the study of the 
chemistry of Australian plant produota. 


Legumes In Agriculture 


LmauxES have been grown as crops for at least 
six thousand years, th the scientiflo explanation 
of their value was not di until late in the 
nineteenth century. How best to incorporate these 
important plants in the various agricultural systems 
of the present day is clearly a fundamental questian, 
and, as a step towards viding an answer, the 
United Nations Food Edad Organization 
bas carried ont a review of leguminous plants through: 
out the world. The report, published under the title 
‘ 8 in Agriculture" (F.A.O. Agricultural 
Studies No. 21. Pp. 867. Rome: F.A.0.; London: 
H.M.S.O., 1953; 15s. or 8 dollars), is by R. O. 
Whyte, Q. Nilsson-Leiasner and H. O. Trumble. In 
temperate zones, with le and well-distributed 
water supply, wild white clover has became the key 
factor in ley farming, with subterranean clover as an 
. efficient counterpart in the pastures of South Aus. 
tralia. Little, however, is known regardmg the use 
of legumes in tropical and sub-tropical regions, and 
literature on the subject is very meagre. In con- 
sequence, one of the most valuable parts of the 
publication is the section giving the resulta of a 
questionnaire sent out by the Organixation during 
1961 as to the occurrence and use of | mous 
planta in theese parts of the world. The inf ormation 
18 conveniently reviewed on e geographical basis, and 
ib may well be that further work on the adaptation 
and utilization of legumes in the tropios would best 
be organized on & regional basis. The chief limiting 
factors appear to be social and economic rather than 
lack of species, though there is great scope for 
selection and b within isti material. 
Further, it seems likely that the poeition of the 
leguminous crop in the agricultural system will differ 
from that in temperate lands, the trend being 
away from a mixed legume/grass association towards 
a te but contiguous cultivation. The review 
should also be valuable as a book of reference, for it 
inoludes an alphabetical list of genera with notes on 
each, tables summarizing the characteristics of 
herbaceous and shrubby legumes and a bibliography. 


A Coniferous Petrtfled Forest In Patagonia 
Two species of fir cones, bath of which have been 
named and incompletely described in-earlier publica- 
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lier dM dpi xs 
Patagonie" (Bull. Brit. Mus. (Nat. Hist.) : r 
No. 2, i, 1953; 125.). This account is wel- 
come as & full description of a locality where the 
petrified’ tree trunks are said to be 100 m. long and 
10 m. round; ita petrifled fir cones have sometimes 
been sliced, po and shown in museums as 
things of beauty. The forest is probably of younger 
Mesozoic age and was overwhelmed by volcanio aah. 
Of the two species of cones, one, Araucaria mirabilis, 
is like the Australian Araucaria bidwills but different 
from the South American species of to-day. Radish- 
as the seedling hypocotyls of an Araucaria of this 
group; they had iously been a mystery. The 
other cone, with unfortunate name of Pararau- 
caria, has nothing to do -with Arauearia but is 
apparently an extinct member of the Taxodiaceae, 
its characters being found scattered among the 
genera of to-day. It is interesting that this family 
is now absent from South America. paci eg 
see that two of the many fossil j toa 
position between Araucaria and Pinus have been 
removed. 


Natural History of Bombed Sites 


A. RHOENTLY published illustrated brochure sum- 
marizes in & convenient and popular manner the 
record. of colonization of the bombed sites of London 
by plante and animals (“The Natural History of the 
City." By R. B. R. Fitter and J. E. Lousley. Pp. 
86+18 plates+1 map. London: The Corporation of 
London, Guildhall, E.O.2; 1953. 2s. net). The intro- 
ductory is largely a very condensed historical 
summary of the natural history of the City. It is 
followed by accounts of the plants, arranged according 
to their mode of di and the animals the 
presence of which is not so obviously connected with 
the results of bombing. In an appendix all the 
recorded species are listed. Tho the booklet is 
not intended as a scientific contribution, it gives 4 
good deal of interesting data on ecology and rate of 
dispersal. Clearly the opportunities to study this 
unexpected and ill-gotten phase in the City’s develop- 
ment will, it is hoped, not long remam; but it is 
still possible among the ruins to obeerve rarities in , 
both the plant and animal kingdoms. 


British Mammals 

&rwcE the discontinuation of The Zoologist in 
1916, the study of mammals in Great Britein has 
been greatly handicapped by the laok of a specialist 
Journal. It is to remedy this deficiency by 
publishing in Oryx & regular section devoted to the 
natural history and conservation of British mammals. 
The twin ains of the section are well ijustrated by 
two articles m the current issue of Oryx, one on the 
fleld study and identification of British bata, by 
Michhel Blackmore, the other on the case for a close 
season for deer, by G. K. Whitehead (2, No. 3; 
November 1953). In addition, it is hoped to publish 
regularly ahort notes on matters of general rather 
than local mterest, to review books on or largely 
devoted to British mammals, and to abstract from 
local natural history journals any papers or notes 
of more than local interest. Editors of local journals 
and secretaries of the mammal sections of local 
natural history societies and fleld cluba are invited 
to send to Mr. R. S. R. Fitter copies of their journals 
or reprints of any sections of articles relating to 


mammals. The addreee is^Drifte, Chinnor Hill, 
Oxford. 


Speech for Deaf Children 


RasEAROH in the Department of Education of the 
Deaf at the University of Mancheeter has shown that 
deaf children leas than three years old can begin to 
learn to understand speech through lip-reading as 
a result of home training by their parente (Mem. and 
Proc. Manchester Lit. and Phal. Soc., 1952-53). This 
has been reported by Prof. A. W. G. Ewing, director 
of the Department, who has discovered that a 
majority of pupils in schools for the deaf have been 
found to be deaf from before the age of two. Prin- 
orples and methods have been evolved which oon- 
stitute & genetic and simplified a to speech 
for the deaf. Investigations which have been takmg 
place over the past twenty-four years have shown 
that few children are totally deaf and suggest that 
special nursery schools should be an easential part of 
educational provision to prevent dumbness. A 
combination of lip-reading with the scientific use of 
modern group and individual hearing aids greatly 
facilitates the development of speech, ap ane: fe and 
social adequacy by pupils in schools for the deaf. 


'Boris Kidrich Institute of Nuclear Sclences, near: 


Belgrade - 


Taa rapid growth in recent years of a network of 
scientific institutions throughout Yugoslavia and, in 
particular, the establishment and development during 
the past five years of the three major institutions, the 
Rudjer Boshkovich Institute at Zagreb, the J osef Stefan 
Physical Institute at Ljubljana and the Institute for 
the Research on the Structure of Matter at Vincha, 
near Belgrade, was largely due to the efforts of Boris 
Kidrich. He was a chemist by training, but he 
devoted himself, as stateaman and economist, to the 
task of the social, economic and scientific develop- 
ment of his country. Boris Kidrich died on April 7, 
1958, and m ition. of his work for science the 

assembly of the Institute of Research on tbe 
tructure of Matter unanimously agreed on April 18 
to rename the Institute as the Boris Kidrich Institute 
of Nuclear Sciences. Accordingly, Vol. 8 (August 
1958) of the Institute's gcientiflo publication, formerly 
Reoustl ds Travaux de l'Institut de Recherches sur la 
de la Matiere, beara the new title Bulletin 

of the Institute of Nuolear Sotences "Boris Kidrich”. 
In addition to a photograph of Boris Kidrich as 
frontispiece, it contains nineteen original scientific 
articles dealing mainly with instrumenta developed 
at the Institute for investigations in nuclear physics. 


Geography : Journal of the Geographical Assoctation 


Tuts year the Geographical Association celebrated 
the sixtieth anniversary of its founding (see Nature, 
January 16, p. 99), and the oobaaion marks the 
diamond jubilee of the Association’s quarterly 
journal, now called Geography. A special, enlarged 
jubilee issue has been published which contains 
on the work and history of the 
I H. J. 


Diokinsón, H. J. Mackinder, A. J. Herbertaon, H. R. 


Mill and others for furthering the study of geography 
on a scientific basis in schools and universities, the 
Association has grown to bé an organization of several 
thousand members with branches in many countries. 
Ite journal once chiefly contained papers on teaching 
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and method, but now it has developed into & leading 
publication in geographical research. The Association 
has in turn moved its library from Oxford, Aberyst- 
wyth end Manchester, and ia now, by courtesy of the 
Crty Corporation, housed in Sheffleld in a branch of 
the City Library. : x i 


Ergonomics Research Society : Annual Conference 


Tma fourth annual conference of the Ergonomics 
Research Society will be held at Ashorne Hill, near 
Leamington Spa, Warwickshire, durmg April 5-8, 
under the chairmanship of Sir Frederic Bartlett, 
formerly professor of experimental psychology in the 
University of Cambridge. The conference will be 
E by Bir George Barnett, H.M. chief inspector 

factories, and the at the closing seé@sion 
will be Dr. Leonard chael, secretary of the 
Smithsonian Institution, Washi D.C. The 
annual general meeting of the Society will be held 
on April 6. .The conference will be open to non- 
members of the Society on payment of a fee of 30s. 
All those wishing to attend the conference, whether 
members or otherwise, must complete an applicataon 
form by March 29 and return it to K. F. H. Murrell, 
“Spinneys”’, Marlpit Lane, Redditch, Worcs, from 
whom further information can be obtained. 


Acoustics of Orthoptera: Symposium near Parls 


A SYMPOSIUM on the acoustics of Orthoptera, the 
first of ita kind ever to be organized, will be held 
near Paris ‘m the Laboratoire de Physiologie 
Acoustique, Institut National de la Recherche 
Agronomique, Jouy-en-Joeag, Seine et Oise, during 
April 5—8. The flelds to be covered will be as follows : 
acoustic emission in Orthoptera (standardization of 
definitions and of physical acoustics applied to the 
emissions, techniques of ing, techniques .of 


hysical mechaniams of emission, emission 
viour, and techniques of artificial uction 
of the sounds); acoustic reception in optera 


. (physiological analysis of reception (action potentials) 


and reception behaviour); behaviour of Orthoptera 
under artificial acoustic stimuli; and bibliography. 
Besides the usual short papers and contributions, the 
following specialists will give general reviews on 
oértain topics and reports on the work which is being 
done in their ive oountries: Germany, Prof. 
H. Autrum (University of Würzburg) and Prof. W. 
Jacobs (University of Munich); Great Britam, Prof. 
R. J. Pumpbrey (University of Liverpool); Italy, 
Prof. E: Benedetti (University of Parma) ; United 
States, Prof. H. Frings (Pennsylvania State College). 
The languages for the symposium will be French, 
English, German and Russian. Further information 
can be obtained from the Laboratoire de Physiologie 
Acoustique at the above address. i 


Announcements 


Pror. H. H. Raap, professor’ of geology in the 
ial College of Science and Technology, London, 
and Prof. Louis Royer, professor of mineralogy and 
orystallography and dean of the Faculty of Sciences 
of the Institut d'Hygiène et de Médecine d'Outre-Mer 
de l'Afrique du Nord, have been elected 
for the Mineralogical Section of the Paris erfry 
of Sciences in succession to the late Prof. A. Bigot 
and Prof. P. Niggl. 
Tua thirty-eighth Guthrie Lecture of the Physical 
Society will be given by Sir Geoffrey Taylor in the 
Science Museum, Exhibition Road, London, 8.W.7, 
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on March 26 at 5 p.m., his subject being ‘Diffusion 
and Mass Transport in Tubes”. The Lecture is open 
to the public. 


FornLowrsa the annual general of the 
Textile Institute, Manchester, to be held at The 
Queen’s University, Belfast, on April 30, Dr. D. A. 
Clibbens, until recently head of the i 
Division of the Britiah Cotton Industry 
Association, will deliver the Mather Lecture for 1954, 
his subject ‘‘Celluloge I and the 
Textile Industry”. The Mather Lecture, first delivered 
In 1919, is held in memory of Sir William Mather, 
president of the Institute during 1915-17. 


Tas Histochemical Society will meet at Atlantic 
City, New Jersey, during April 16-17, following the 
seasion of the“ American Society for Experimental 
Pathology. A feature of the meeting will be & sym- 
postum on “‘Basophil Componente of Cytoplasm’’, to 
be held on the afternoon of April 16. Further in- 
formation can be obtained from the secretary of the 
Society, Dr. R. D. Lillie, Department of Health, 
Education and Welfare, National Institutes of 
Health, Bethesda 14, Md. š 


A OONFERANOR on “Unit Proceases of Oxidation", 
arranged jointly by the Institution of Chemical 
Engineers, the Chemioal Engineering Group of the 
Society of Chemical Industry, the Chemical Engin- 
ering Group of the Koninkhjk Instituut van 
Ingenieurs (Royal Institution of Engineers) and the 
Section for'Chemioal Technology of the Koninklijke 
Nederlandse Chemische Vereniging (Royal Nether- 
lands Chemical Society), will be held in The Hague 
during May 6-7, with a third day reserved for excur- 
sions. Particular streas will be laid on the chemical 
engineering aspects of unit processes of oxidation. 
The conference language will be English. Further 


Information can be obtained from the secretary of 


the British organizing oommittee, R. O. Odams, 
Institution of Chemical Engineers, 56 Victoria 
Street, London, B8.W.1. 


Tam Spectrochemistry and Colorimetry Group of 
the Austrian Chemical Association is holding its fifth 
international colloquium in Gmunden (Salzkammer- 
gut) during August 30-September 3. As in former 
years, the oolloquium will be divided into two parta, 
absorption and emission py; for the 
former, the theme will be the application of mole- 
cular spectroscopy to the examination of technical 
artificial fibres, and for the latter, the discussion 
will deal chiefly with non-conductors and the 
alloys of co Interested organizations from 
other countries are invited to attend and should 
write before the end of March to Arbeitagruppe fur 
Spektrochemie imd Kolorimetrie im VOCh, Wien IX, 
Sensengasse 2 (Institut für: gerichtliche Medizin). 
Each national organization will be allowed to submit 
five papers, and short summaries of these should be 
sent in by May 30. 


Tue Atomio Energy Research Establiahment, 
Harwell, is holding a second radioisotope conference 
in Oxford during July 19-23. The oonferenoo will 
be concerned with medioal applications (including 
therapy and diagnosis), biological applications (in- 
oluding agriculture and biochemistry), chemistry and 
metallurgy, and physics, engineering and industrial 
applications. The last date for applymg for mamber- 
ship at the normal fee is February 28, after which a 
late fee will be payable. Application forms and 
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further mformation can be obtained from the 
Conference Secretary, , Second Radioisotope Con- 
ference, A.E.R.E., Harwell, Berks. 


THE second (October 1952; 18 papers), third 
(December 1952 ; 23 papers) and fourth (March 1953 ; 
28 papers) lista of scientific reports produced by mem- 
bers of the Atomio Energy Researnh Establishment, 
Harwell, and now available for sale at H.M. Stationery 
Office are publiahed m the Atomic Sctentists’ Journal 
(3, No. 1, 58; 1953). They include bibliographies on 
americium, flasion, the electrostatic separation of 
minerals, and the drying of gases ond determination 
of moisture in gases, and reporte of symposia on 
thin films and the handlmg of radioactive and toxic 
substances. The reports bear dates between July 
1949 and November 1952. 


APPLICATIONS are invited for Lady Tata Memorial 
Fund grants, scholarships or fellowships to scientific 
workers of any, natio 


be announced in June. Application forms and further 
information can be obtained from the Secretary of 
the (European) Scientific Advisory Committee, Lady 
Tata Memorial Trust, c/o Medical Research Council, 
38 Old Queen Street, London, 8.W.1. 


Tan Medical Research Counoil is offering a number 
of fellowships for the academic year 1954-55, as 
follows: Rockefeller travelling fellowships in medi- 
cine (2,700 dollars a year, or 3,600 dollars for married 
men) for graduates remdent in Great Britain with 
previous research experience in clinical medicine or 
surgery, or in some other branch of medical eoienoe, 
to work at a coentre in the United States or elsewhere 
abroad before taking up positions far higher teaching 
or research in Britain; E Lilly travelling fellowships 
in medicine, of a similar nature tu the Rockefeller 
awards; and Dorothy Temple Oross research fellow- 
ships in tuberoulosis (£650 a year, or-£900 for married 
men) for British subjects to devote themselves to the 
advancement of knowledge of tuberculosis at a centre 
outside Great Britain. All these fellowships oarry, 
in addition, an allowance for travelling and other 
expenses. Application forms (to be returned by 
March 15) and further particulars can be obtained 
from the Secretary, Medical Research Council, 38 Old 
Queen Street, Westminster, 8.W.1. 


"Muruops oF THHORETIOAL PHYSIOS", by Prof. 
P. M. Morse and Prof. H. Feahbach, was advertised 
in Nature of January 10, p. v. The MoGraw-Hill 
Publishing Co., Ltd., McGraw-Hill House, London, 
E.O.4, has asked us to state that the price of these - 
volumes is £6 each ; Part 2 consista of pp. 998-1978 
of the complete work. - 

EnRATUM.—In the oommunicatian “Distribution ` 
of Radio-Frequency Brightness across the Solar Diak 
and the Derivation of a Model Corona”, by P. A. 
O'Brien and O. J. Bell, in Nature, January 80, p. 219, 
the units of the distance from the centre of the disk 
in the graph for À = 1-4 m. should be 0, 0°5, 1, 1:5 


, and not 0, 1, 2, 3 as printed. 


A 
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EUROPEAN ASSOCIATION OF EXPLORATION GEOPHYSICISTS 


MEETING 


HE fifth meeting of the European Association of 

Exploration Geophysicists was held in Milan 
during December 2—5, when about & hundred and 
ten members were present, the. president,.D. T. 
Germain-Jones, being in the char. After discussing 
affairs of business, the chairman announced the 
recent deaths of two founder members, M. Schlum- 
E E ee a ud 
tribute to their memory: Marvel 
internationally famous for his development of sa! 
trical measurements in boreholes which are, to-day, 
routine m the oil industry thro the world ; 
Karl Röpke was one of the early workers, under Prof. 
Mintrop, with the seismic refraction method of 


the twenty-two papers presented, eleven were 
on seismic, six on gravity, three on electrical, ane on 
magnetic and one on general problems in exploration 
geophysics. R. Cassinis and E. Carabelli (Italy) 
opened with an scoount of & reflexion and refraction 
survey for thi determination over the Dei 
Forni glacier in the Italian Alps. Such mvestigations 
have & direct bearing on the loitetion of hydro- 
electric power, largely for the distribution: of water 


for farming purposes, and large-soale surveys have 
already been carried out over the Swiss and French 


glaciers. A moet disconcerting feature is that the . 


number of glacial reservoirs has notably decreased 
in the past few years. By way of extreme topographic 
contrast, T. F. Gaskell (Great Britain) described the 
measuring technique the resulta of the refraction 
surveys in the Atlantio, Paciflo and Indian Oceans 
as part of the scientific p of H.M.S. 
Challenger during 1950-52. An acoount of this seismio 
work has recently been published!. 

Three papers related to velocity measurement. 
The first, by F. Haarstick (Germany), implied that 
seismic computers are too apt to use oontinuous 
velocity/depth functions even when finite velocity 
sae nae eed las a eu but, in the discussion, 
assertion. 


velocities agate: 
that dispersion greater for ‘the much greater 
travel distances o aa refracted i and, there- 
fore, that these impulses would travel with a lower 
frequency and higher velocity. This would mvalidate 
to some extent any conclusions as to &nisotro 
while another adverse factor is thas it is not posible 
to say lioitly what thickness of the refractor is 
traversed by the refracted (actually diffracted) wave 
in the bedding direction. The third paper, ae 
Cholet and H. Richard (France). approached this 
matter of.anisotropy in & more direct way. They 
measured travel times along various paths inclined 
up to 60° with the vertical and showed that & 
coefficient of anisotropy of 1-00 for clays and sands 
_ would compensate for the discrepancies of travel 
time observed. 

On the theoretical side, M. Matechinski (France) 
p a simple but sufficiently exact method of 
d with elastic hysteresis in the propagation of 
seismic waves with reference to absorption, 
while T. Krey (Germany) ps three-dimensional 


formule for the correction of the position of the. 


IN MILAN : 


reflector for any refraction to which the reflected 
wave had been subjected. 

The of shot holes often poses difficult 
mechenioal problems depending on the softness or 
hardneas of the formations, the tendency’ for the 
walls of the hole to cave in and the loes of fluid 
circulation. G. Muratori (Italy) discussed the overall 
practical aspects and design details of the drilling 
machinery adopted in these various conditions ; they 


included drills operated by high-preasure be jet, 


very efficient diesel hammer 
the gravels and boulders of the enn fy 
It may seem surprising that, after a generation of 
seismic prospecting, the mechanism of the explosion 
and energy transmission at a shot point are imper- 
fectly understood. The difficulty lies m the large 
nurhiber of controlling factors and the well-known 
that a set of ahot-point conditions is not 
entirely reproducible for check purposes. This sitas- 
tion was rendered more complicated by V. Oolledan 
and A. M. Selem (Italy), who demonstrated that, 
with equal weights of an ammonium nitrate dynamite 
(&mite) and & nitro-glycerme dynamite (GDIMT), 
reflexion responses were. greater for the former 
despite its 30 per oent lower strength and lower 
detonation velocity than the latter. Other explosives 
were also used in the test; but conclusive results 
cannot be given ,until many more experiments have 
been done; the results wil be of some importance, 
as the ammonium nitrate explosives are much safer 
to handle in some olimatio conditions than the nitro- 
glyoerines. The safety factor in semmic work was 
further discussed by E. Merlmi A. M. Selem 
(Italy) in cases where the detonator circuits pass 
close to power linea, electric railways or deep well . 
casings. The induced potentials set up in oertain 
types of ground, especially during electrical storma, 
might result in premature ignition of the explosive 
unless precautionary disposition of the detonator 
leads is resorted to. 
oe P per in the seismic seasion, given by L. 
Solaini and G. Uglietti (Italy), described an electronic 
blaster with a oodifled radio’transmission of the shot- 
vana diria qi to prevent ‘noise’ which may impair 
when using other blasters; all 
ae usual A from stand-by to shot-instant 
transmission are automatically provided for. 
Contributions to gravity interpretation were made 
by three members. A. Maruse (Italy) discussed the 
meaning of the second differential -parameter and 
adduced formule relating it to the curvature and 
normal gravity derivatives. V. Baranov and J. 
Taaeenoourt (France) gave a mathematical ee agian 
of certain approximations made in & pa 
practical method of calculating the ee el ger 
which the frst euthor had given at the Paris moeting 
of the Association. The vertical gradient and 
derivative methods were applied by O. Rosenbach 
(Germany), who showed how it is possible to locate 
& well on the down-throw side of a fault, given the 
depth of the up-throw side, other geophysical methods 
having failed. 
A most interesting account of gravity measure- 
menta in the northern Adriatic Bee was given by 
O. Morelli (Italy). Here a tele-controlled Wostern — 
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gravity meter, enclosed in a 
about half a ton, is lowered to 


reflectors on land and at sea. The accuracy of 
measurement is estimated to be + 0-05 mgal. The 
technique is, of course, several years old, but an 
important refinement in the new equipment is the 
inolusion of a compensator for microseisms, or see- 
bed movements of relatively long period. 

The meet devoted some little time to the 
Important subject of terrestrial tidal variation of 
gravity in precision studies, and, as the past president 
of the Association, A. van Weelden, had played a 
big part in initiating world-wide experiments to 
improve our knowledge in this respect, he was invited 
to take the chair for this section of the meeting. O. 
Morelli (Italy) reported on &n extenaion of his diurnal 
Vila GE discussed at the Paris d and 

that curves calculated for northern Italy, 
lat. 45^ N., long. 12° E., are applicable for all longi- 
tudes if times are suitably corrected. The curves 
yield an accuracy of 0-01 mgal. within 2 deg. of 
latitude. Extension to 13 deg. beyond this range 
also gives the same accuracy on multiplying the 
amplitudes by a suitable factor. M. Cunietti and G. 
Inghileri (Italy) provided a general analysis of the 
&ocuracy of the curves for any one station and 
propoeed that the terrestrial tide be derived from an 
expreeeion of the form: 

Ag = P,sin'o + F, sim 29 + F,, 
where the constants, which are functions of the local 
hour angle and, declination of the moon and sun, 
would be periodically determined and lished. R. 
T (Great Britain) discussed solutions which, 
by needing only little computing work by a survey 
party m the fleld, would avoid the necessity of 
making periodical calculations in a central institute. 
He advocated the use of permanent curves for the 
sun and the moon and a simplified current noon 
ephemeris of the moon. 


They recommended 
publication in at Prospecting, the journal 
of the.Association, of two kinds of tidal corrections 
for 1954, which should be tested by field parties as 
to their simplicity. The first kind consists of curves 
showing the continuous variation of the tidal forces 
for several selected latitudes, and the second consists 
of tables. Each is expreased by : Ys 
Ag = — A + N(oos e + sin 9) 008 9 + 

p S(cos p — sin p) ooe 9, 
where o is the latitude and N and S time functions 
of the moon and sun together. The tables are obtained 
by means of a tide predictor. By using a simple 


the Venetian plain towards the Adriatic Rea. Two 
branches are apparent, one towards Venice and the 
other towards Chioggi 

In the electrical section J. J. Breusse and G. Huot 
(France) illustrated how, in the course of explori 
for water, four hundred depth measurements 
the top of & olay formation underlying the alluvium 
of the Catania plain (Sicily). ‘The map showed the 
presence of an old river valley system which was 
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believed to be filled with permeable alluvium; five 
wells drilled over these channels were productive. 
The problem of electrical sounding in case of 


dipp plane interfaces ig usually approached 
EE an approximate application of the electrical 
image method for horizontal interfaces. A few years 
ago, however, an exact but laborious solution of the 
general problem was formulated. This has recantly 
bean improved on by J. Chastenet de Gery and G. 
Kunetz (France), who illustrated their analysis with 
interpretation charts. A most informative paper was 
re in J. L. Mathieu (France), who described 
the ‘laterolog’, a method for better recording of 
formation resistivity in boreholes. Here, a current 
of constant intensity is forced into the formation 
perpendicular to the wall of the hole as a sheet of 
predetermined thickness by means of a o 
électrode arrangement, the control system being 
automatic. The many advantages of the ‘laterolog’ 
Over ordinary resistivity logs were explained and 
illustrated by numerous examples. 

, The one general paper, by O. Vecchia (Italy), dis- 
cussed the application of electrical and seismic 
refraction measurements in the problem of building 
a subsidiary dam on the Lake of Molveno, near 
Venioe. The depth to bedrock was given by refrac- 
tion,> while the permeable nature of the overlying 
detrital matter was determined by electrical measure- 
ments at & number of water-levela. The results 


^ showed that subterranean losses disappeared when 


the level of the lake was 160 ft. lower than normal. 

The technical proceedings closed with three films : 
“Schlumberger eys’’, presented by courtesy of 
the Société de ion Électrique, Paris; and 
“Recording the Safe Way" and “Drilling the Safe 
Way", both by courtesy of the Society of Exploration 
Geophysicista, United States. A short report of the 
Committee on Safety, given by A. van Weelden, 
made it very clear that lively actian has been and 
will be taken on this important facet of applied 
geophysics. - 

All the arrangements for the meeting were efficiently 
and generously made by A.G.I.P. Mimeraria, which 
also organized a visit to their geological and geo- 
chemical laboratories and to a seismic party ; here, 
& comparative demonstration of rotary and percussion 
drilhng by winch and diesel hammer was most 
impreesive. On the li side, sight-seeing tours 
were arranged by A.G.I.P. for ' wives and 
for members themselves when their otherwise arduous 
duties were over, and the Fondazione Ing. Lerici 
gave a cocktail party. The next meeting of the 
Association will be in Copenhagen in the late spring 


of this year. T. O. RICHARDS 
1 Neture, 187, 723 (1961), and 170, 1010 (1062) ; Parolewm Times, V7, 
No. 1470 (ess) ^ "m ! 


MATHEMATICAL ASSOCIATION 


ANNUAL MEETING 


H E annual ing of the Mathematical Associs- 

tion was held at E'ing's College, London, during 
January 4—5, with the preeident, Prof. T. A. A. 
Broadbent (Royal Naval College, Greenwich), in the 
chair. In his presidential "Printer'a Ink and 
the Teacher’, Prof. Broadbent, who has edited the 
Mathematical Garstts since 1930, drew on this experi- 
ence to offer two main suggestions to the teacher of 


mathematics. First, mathematics is a language, the 
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language of abstract, rational thought, and the 
teacher who wishes to train his pupile in this language 
must first be master of his own mother-tongue ; good 
mathematics ahd olear, simple English go together. 
Secondly, the teacher must use periodical literature 
in mathematics to keep in touch with some part, 
however small, of current research, go as to be able 
to present sahool mathematics to his pupils as an 
essential elament of a living, growing organism. 

In the afternoon of January 4 the meeting dis- 
cussed the report of the Association on the teachmg 
of sixth-form geometry. The report recommends a 
first course, including all that can be regarded as 
suitable for every pupil who takes mathematics as & 
main subject after he begins ‘to specialize in mathe- 
matics, science or engineering, and & second course, 
suitable only for mathematical specialista, in which 
the beginnings of abstract projective geometry could 
be studied, thus rendering Jeas abrupt the transition 
from school geometry to university geome The 
discussion was opened by Prof. E. H. Neville (Univer- 
sity of Reading), the chairman of the committee 
which drew up the report, and by Mr. H. Miller 
(Watford Boys’ Grammar School). In the open 
discussion members recognized the high importance 
of the report, but that some years would 
have to elapee before its recommendations could be 

i and applied. In the evenmg of the same 
day, the principal of King’s College, Mr. P. 8. Noble, 
spoke on ''Euclid the It". Mr. Noble, as a 

istingui classical scholar, sees Greek geometry 
as an integral part of Greek thought and art, and, 
after sketching its growth from Thales to Apollonius, 
he compared mathematics with other typical ucts 
of the Greek genius, in its essential simplicity, logic 
and beauty. -As a particular instance, a detailed 
Mo rede with Greek forensic oratory wae drawn. 
p I on January 5 opened with & 
discussion between Mr. J. Kershaw (College of 
Building, Liverpool) and Dr. C. W. Jones (University 
of Liverpool) on '"Numerical Analysis”. Mr. Kershaw 
outlined & course in numerical analyms for engineers, 
and Dr. Jones commented on the pointa raised, the 
general content of the syllabus and details of method. 
This interchange of ideas proved very instructive, 
and the Association hopes to stage a more elaborate 
version of such a debate at a later ing. Mr. 
O. T. Daltry (Institute of Education, London) spoke 
next on ‘Teaching through the Flash of Insight”. 
There is a logico-paychological conflict in the learning 
of mathematics, which may be resolved 
teaching in accordance with Nunn’s doctrine of 
growth of mathematica from problem to process. 

Gestalt’ paychology suggests that the problem must 
be seen as a whole, with a structure transcending the 
related parta; genuine learning ensues when this 
view of the problem leads to ''the flash of insight”. 
All teaching, said Mr. Daltry, must be directed to 
the encouragement of mdividual insight and personal 
creative activity. 

A discuasion on “Unified Mathematics as a Factor 
in Education” was in the afternoon of 
January 6 by Mr. K. R. Imeeon (Bir J Wiliam- 
son’s Mathematical School, Rochester), Misa W. A. 
Cooke (High School, Slough), Mr. K. B. Swame 
(Yeovil School) and Mise K. M. Sowden (City of Bath 
Training College). ‘Unifled’ mathematics may mean 
& oombined course or a method of teaching. The 
speakers found the second the more important, 
and & number of topics which could be 


gro around one fundamental mathematical 
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prinoiple. Other mattera of debate were the provision 
of combined or separate text-books, and the relevance 
of the method jeg eae at different stages. In the 
open debate, de were criticized, but there seemed 
to be no definite verdict in favour of the ‘unified’ 
course. 

The last paper was given by Dr. E. A. Maxwell 
(Queens’ College, Cambridge), on ‘The World Around 
Us’, in which, by a survey of the “General Know- 
ledge” questions set by the scholarship groupe of 
the University of Cambridge during the past fifty 
years, he depicted the examiner as historian, artist 
and sociologist. Delicate textual criticiam enabled 
Dr. Maxwell to make substantial contributions to 
the study of ‘“Examino-Deuteronomy”’, ''Examino- 
Genesis” and “Examino-Revelations”’. 

The president of the Association for 1954 is Prof. 
W. V. D. Hodge, Lowndean profeasor of geometry 
in the University of Cambridge. 


- 


BROADCASTING AND TELEVISION 
IN GREAT BRITAIN 


A the meeting of the Institution of Electrical 
Engineers on October 8, Mr. H. Bishop, 
director of technical services of the British Broed- 
casting Corporation, give his inaugural address as 
president of the Institution for the current session. 
The major part of the addreas comprised a most 
useful and opportune review of the development of 
broadcasting and television with ial reference to 
the services of the B.B.C., and to the need for mter- 
national co-operation. While those engaged in most 
branches of engineering have much to gain by. the 
exchange of information and experience with ther 
oon ies in other countries, the radio engineer 
has a special need for international agreement since 
radio wave propagation cannot be restricted to 
national boundaries. 

In just over thirty years. broadcasting has been 
built up from nothing in all the important countries 
of the world ; and several international organizations 
are now constantly concerned in seeking solutions to 
the problems which accompany the development and 
operation of home and overseas services. These 
problems include the allocation of frequencies in 
perta of the radio spectrum long since overcrowded, 
and the application of standardization to facilities 
for the exchange of programmes and the control of 
interference. 

Some idea of the camplexity of the problem of 
broadcasting on low sad I frequencies, on 
which most national home services at present depend, 
may be gathered from figures given by Mr. Bishop 
illustrating the growth of broadcasting in Europe. 
In 1929 there were two hundred stations in operation 
occupying & band-width of 1,014 ke./a.: as a result 


of & European Regional Conferenoe ab br ange ua 
a ‘plan’ came into operation in 1950 which 
248 stations were allocated frequencies which filled 
the total available band of 1,215 ke./s. Three years 
later, the number of stations in operation had 
increased by 50 per cent ; and as & result, all stations, 
including those of the B.B.O. in Britein, are liable 
to suffer serious interference. An indication of the 
co ing growth of world broadcasting is given 
by the fact that the total number of sound receivers 
in all countries rose from 29 million m 1929 to more 
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than 200 million in 1958 ; the latter figure corresponds 
to one receiver for every twelve in the world. 
The dearth of frequencies and the oontmued 
Increase in the number of stations present a serious 
problem in the maintenanoe of a home sound broad- 
casting service in the low- and medium-frequency 
bands; and there is little prospect of-resolving this 
problem by an Increase in power or Improvement in 
aerial efficiency at stations. The high- 
frequency band (3-30 Mo./s.) is not suitable for local 
services, and now has its own very serious problems 
for external broadcasting to countries overseas. In 
pursuance of the present policy of the B.B.C. of 
providing for the national coverage of three sound 
it is therefore proposed to ingugurate 

home broadcasting services in the  very-high- 
frequency band of 88-95 Mo./s. Considerable 
experience has been obtained by the B.B.O. in this 
band with an experimental station at Wrotham m 
Kent, erected in--1940; and it is now planned to 
build fifty-one stations at nineteen locations to 


sities for the Home, Light and Third Programme 


itional transmitters may be added later to 
complete the national coverage. 

With reference to television broadcasting, Mr. 
Bishop flret^reviewed the considerations that resulted 
in the decision to reopen, in June 1946, the London 
television station, which provided & regular publio 
service from November 1936 until the outbreak of 
war in September 1989. This has resulted in the 
development of the television service m Britam on 
Pee ee ee d 
405 Imes, with double mterlaced 
picture frequency of 25 per sec. In the the Light of 
devel ta amce that time, there is no 'doubt 
that was the right decision. The subsequent 
installation of additional high- and medium-power 
transmitters in the United Kingdom has been 

by technioal developments which have 

T steady and considerable improvement in 
icture quality to be obtained with the band-width 

ions generally by the radio and cable 

linke between the television transmitters and the 
studio at which the programme origmates. While 
the present plans of the B.B.O. are concerned with 


providing national to the extent of 98 per 
oent of the population for & gingle programme, the 
Corporation has also under consideration the need for 


providing an alternative television on & 
nation-wide basis. Such alternative services, together 
with any competitive programme service the Govern- 
ment may decide to introduce, will have to be trans- 
mitted In various bands of frequencies between 174 
and 960 Mo./s. A large amount of research on various 
aspects of the use of these frequencies is in progress 
in c gn RANTS of such developments. It is m these 
that any system of colour television will 
have to be accommodated. In this connexion, Mr. 
Bishop streased the importance of ensuring that end 
colour system introduced must be compatible wi 
the present black-and-white system. This means 
that the colour transmissions must be such that they 
provide for the reproduction of & black-and-white 
picture on the two and a half million receivers 
already in use in Britain, without any modifloation 
of the band-width or other features of these receivers. 
It may, of course, be to add an adaptor 
to such receivers to enable them to be tamed to the 
transmissions in the higher-frequency bands; and 
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this and other matters are already receiving attention 
by those engaged in the radio receiver mdustry. 
In the concluding portion of his address, Mr. 
Bishop referred to the fact that the rate of growth 
of membership of the Institution, which is about 
38,000, appears to be d mg. While this is not 
necessarily a bad thing, it t, he suggested, be 
poenas desc the E bie of maintaining & 
sufficiency of reoruite to the electrical engineering 
Mo He that it is time to make a 

assessment of the needs of the profession and 
the manner in which these could be met by stimu- 
lating the appropriate class of education in schools 
&nd univeraitiee. 


NATIONAL RESEARCH 
DEVELOPMENT CORPORATION 


ANNUAL REPORT FOR 1952-53 


HE report and statement of accounts of the 

National Research Development Corporation, 
covering the year ended June 30, 1053*, is the last 
which will appear before the Corporation’s borrowing 
powers expire at the end of next June. Although the 
Development of Inventions Act, 1048, which estab- 
lished the Corporation, empowered the Board of 
Trade, with the consent of the Treasury, to make 
advances of up to £5 millions for the capital ex- 

iture of the Corporation in connexion with the 

opment and exploitation of mventions, only 
10 per cent of that amount has been used by the 
Corporation for the development of new inventions ' 
during its first four years. A funotion of 
the Corporation is to gecure, where the bublio interest 
requires, the development or exploitation of mven- 
tions resulting from public research, and of any other 
invention which it appears to the Corporation is not 
being, or is being insufficiently, developed or ex- 
ploited. Of the fourteen development projects 
currently in hand, five are derived from private 
sources. The great majority of the public inventions 
either require no develo t or aro of such & 
character that industry, anpa mberestad, a prendre 
to accept the risk of development. 

The activities of the Corporstion in connexion with 
requests for assistance for development during the 
past four years thus suggests that withm its statutory 
responsibilities the need for assistance is much less 
than was anticipated when the Corporation was 
established. As & result of these four years of working 
the Corporation is now & party to more than two 
hundred and fifty licence agreements with industry 
in the United Kingdom or abroad, and to revenue- 
sharing agreements with universities, university 
research workers and industrial resparch associations. 
The administration of 2,224 patents and patent 
a lications in the United Kingdom and overseas 
Mey involved is & continuing commitment for 
the Corporation in respect of wasting assets with a 
maximum life of about sixteen years. The Cor- 
poration is also required to seek to recover its 

I by licensmg firms engaged in the 

I BO as to use the inventions which 
the Corporation administers. Revenue from recur- 
rent royalties has steadily increased, that for 1953 
being £21,204, whereas that from paid-up royalties 
Statement of 


cre ch. OER aepo, en tenen 
ear 
(London: H.M. B Greed Ome Ades) bd 
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ôr prepium royalties or options is neoemmriy 
irregular from ie UE IN 
with £3,029 m 1950. 


Commercial orders, ordena one for “export, have 
been received for three of four large machines similar 
to that designed by Prof. F. C. Williams in the 
University of Manchester, and deliveries were 
, scheduled to be made during 1958—54. 'The prototype 
‘of & smaller machine has been tem installed 
in the Mathematioal Laboratory at Cambridge for 
trials. Development of the Packman potato harvester 
duriig 1952—53 was concentrated on the criteria neces- 
sary for a successful potato harvester as stated by the 
ES E esr aa rcr iie of the Royal Agri- 
cultural Society of Development of the 
inventions in the fleld of hydrocarbon synthesis at 
the Imperial College of Science and Technology, 
London, proceeded without setbacks; but rapid 
progress was not at that time expected. Prototypes 
of a light steam-engine were being developed to suit 
the findings of a market survey in India and Pakistan. 
Development on both the aural mi and the 
chick sexer was completed during the year, and a 
substantial number of chick sexers were sold in 

Results of the pilot-scoale production in Kast Africa 
of hecogenin from siset juice have further 
contracts for supplies; the orude concentrate was 
being purifled m the United Kingdom and pure 
heoogenin &oetate was being made available for the 
syntheeis of cortisone. Prototypes of the Burns 
mhaler for the administration of trilene and other 
` volatile analgæsiœ were about to be delivered for 

clinical trials, ‘JResin-based formulations containing 
insecticides have been the subject of patent appli- 
cations in the United Kingdom and of overseas and 
licence agreements made with several British paint 


manufacturers. produced formulations 
are becoming available on an i I scale. 
Increased interest in & group of some thirty Inventions 


which originated in 
the Royal Aircraft Establishment, Farnborough, is 
attributed to growing realization of the importance 
of phenolic-impregnated asbestos felts as oonstruoc- 
tional materials, and polyurethane and furan resins 
for foams and adhesives, respectively. A special 
study of the process of shock-curing of plastic 
laminates was being carried through so that the reeults 
could be made available to industry, and the con- 
struction by the Corporation of a plastic structures 
demonstration laboratory was proposed. The proto- 
type of a novel machine for the liquefaction of 
herio gases on a scale considerably smaller 
than of conventional machines, Invented’ at the 
University of Reading, was bemg built, and a pro- 
gramme of development of & regenerative system of 
mechanical transmission, known as the ‘Gyreacta’ 
system, has been ingugurated. This is of particular 
application to public-service vehicles. 
the 692 inventions communicated to the Cor- 


314 from British private firms and individuals. 
Of the 257 patents or patent applications, the 
assignment or transfer of which to the Corporation 


was registered during the year, 185 were from 
Government departmenta and research councils, 22 
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from industrial research associations, 36 from 
universities and ll from British private firms aid 
individuals. Of the Oo tion’s total holdings of 
patents and patent applications at June 80, 1953, 
501 were United Ki m granted patents and 498 
United Kingdom petent applications, the corre- 
sponding overseas figures "Dots 22! and 998, 
respectively. , 


IMPERIAL FORESTRY INSTITUTE, 
OXFORD 


ANNUAL REPORT FOR 1951-52 


HE annual of the .Foredtry 

Institute, University of Oxford, for 1951-52* 
shows that the Institute has expanded beyond all 
recognition from its early E ES cem 
of the late Lord Lovat, the first chairman the 
Forestry Commiæion. The idea then, as it still is, 
was to give postgraduate courses to forestry graduates 
who had been nominated as forestry probationers by 
the Colonial Office, and to offer refresher courses to 
members of the Oolonial Services on leave. This 
latter course was attended during the year under 
review by sixteen forest officers from Nigeria (fiye), 
Gold Coast and Tanganyike Territory (two each), 
and Sierra Leone, Northern Rhodesia, Uganda, 
Britzsh i Fiji and Sarawak (ane 
each). In addition, an Indian forest officer 
and one Pakistani forest offloer (Punjab) 
the course arranged for them. As evidence of the 
wide nature of the courses offered at the Institute, 
five forest officers (Gold Coast, Nigeria, Trinidad and 


forestry school of Gdttingen attended the Institute 
for periods. It is of Interest and importance to learn 
that nine students successfully sat the Final Honours 
School of Forestry. Of -these, one Ceylon scholar 
took up a post in his country, anpther Gold Coast 
scholar took a post in the Gold Coast Forest Service, 
a third forestry scholar has returned to Uganda and 
two of the others obtained poete in the Colonial 
Forest Service. 

The importance of the wide departure from the 
original conception of the Institute may lie m the 
future with the changing administrative policies in 
the British Colonies. Although little alluded to, 
forestry must play an important pert if the forest 
services are eventually to be managed by the native 
administrations concerned. It is not possible, at 
present at any rate, to train fully the officers required 
for the higher forestry administrative posta in the 
Colonies. ee ee 
caren ere le to study Euro forest ‘manage- 
ment has been in force or so long a period. 
At the Institute such advantages are provided and 
other facilities are available to give the final training. 
For this reason alone the future importance of the 
Institute cannot be too strongly hasized. The 
report deals fully with the various courses 
given and the practical courses in the forests of 
Franoe, Switzerland and Denmark, and also in Great 


. Imperial Institute, U of Oxford. Twenty- 
wy 1-62. Pp, Bh. COntbed | Holywell Drees, 
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Britain in both Forestry Commission areas and on 
private estates. Advantage oan be taken of courses 
in every branch of forestry, including saw mills and 
utilization generally, soil science and other research. 
The staff of the Institute, excluding the office and 
library members, now numbers fifteen, including 
Prof. H. G. Champion, the head of the Institute, with 
five others from university departments who assist 
in instructional work. An excellent reproduction of 
a drawing of the Institute building, by Alan Course 
of Ozford Maŭ, is given as a frontispiece. 
E. P. Banane 


PRECAUTIONS IN THE USE OF 
IONIZING RADIATIONS IN 
INDUSTRY 


HE Factory Department of the Ministry of 
Labour and National Service has 


hazards and dangers to which he is exposed and of 
the ions he needs to take to protect himself*. 
At same time it illustrates the wide and rapid 


oegneag. 


radiations, 
ility that these 
particles may soon find suitable applications, par- 
i neutrons for radiography and diffraction, 
cannot be excluded. 


proper forethought and care, riaks of impairment of 
the health of work-people in factories where ionizing 


per- 
the inter- 


to recommended precautiona,- both of a 
general nature and when using particular apparatus 


ational Service : Factory Department 
Propauions in the Use of Ionigng Hadiatons in 
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gauges, radioactive tracer work and the handling of 
unsealed radioactive materials. The booklet ends 
with a valuable i bibliography of 
published memoranda on radiological hazards and - 
proteotion. 

The Factory Department of the Ministry of Labour 
and National Service is to be congratulated on the 
production of such an informative and timely book- 
let; it is a work which boldly presents the dangers of 
the new and powerful methods but yet, by indicating 
to industrialists how adequate precautions oen be 
taken to safeguard their workers, wisely advocates 
the introduction and expansion of the use of ionizing 
radiations in industry. 





ISOLATION AND PROPERTIES OF 
ALPHA-CORTICOTROPIN* FROM 
SHEEP PITUITARY GLANDS 


. By Pror. CHOH HAO LI, IRVING I. 
GESCHWIND, ANTHONY L. LEVY, J. IEUAN 
HARRIS, JONATHAN S. DIXON, NING 
G. PON and JERKER O. PORATH 


Hormone Research Laboratory, Department of 
Biochemistry, University of Califarnia, Berke'ey 


an earlier communication! we described the 
preparation of a highly purifled ACTH fraction 
(H) from an acid acetone extract of sheep pituitaries. 
We wish to report herewith the isolation from 
fraction E, without pepam digestion, of a peptide 
(a-corticotropin) which behaves as a pure substance. 
This hormone is clinically active, and possesses 
adrenal-stimulating activity accordmg to the resulte 
of standard bioassay procedures for adrenocortical 
function. While this work was in progress, the 
isolation and properties of oortiootropins B and A 
from pig glands was reported by investigators from 
the Merck! and the Armour? laborataries, respectively. 
The first step in a typical isolation of a-cortico- 
tropin is the precipitation at pH 9-3-9-4 of inactive 
material from a solution of fraction E in 50 per cent 
dioxane. The tant obtained from this step is 
further purifled zone electropharesis on starch‘. 
An electrophoretic pattern obtained in this manner 
is illustrated in Fig. 1. The active fraction is eluted 
from segments 5-7 and then chromatographed on 
‘Amberlite X#-97’ resin under the conditions shown in 
Fig. 2. The contenta of tubes 34-49 are combined, 
desalted, and submitted to 100 transfers in the all- 
glass counter-current distribution apparatus of Craig 
and Post* using a 2-butanol/0-5 per cent trichloro- 


* [n ascordances with the the krrok*e Armour» 
f pig AOTH 
Coin E, and tle unbsdio hormone as corticotropin 4, we have 
= tae eae cf a eee 
as 
charactermtins er from described for cartiootropin 4 
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acetio acid system (Fig. 3). The material in those 
tubes falling within the theoretical distribution curve 
for a partition coefficient of 3-20 is again desalted, 
and re-distributed (fifty transfers) in & 2-butanol/ 
0-1 per cent trichloroacetic acid system (Fig. 4). 
Tubes 10-21, the contents of which follow the 
theoretical distribution curve for & partition coefficient 
of 0-41, yield a-corticotropim, which behaves a8 & 
single substance as judged by the following additional 
criteria of purity. 

(a) Zone electrophoresis. Zone electrophoresis on 
starch at pH 7-0, 8-2, 9-1, 10-2 and 11-2 ahows that 
a-corticotropin migrates as a singlo zone which 
contains the ACTH activity. (b) Ohromatographw. 
Elution analysis of «-corticotropm on ‘X#-97 resin 
with 0-08 M sodium bicarbonate gives & single peak. 
(co) Carbozyl end-growp analysis. When &-oortioo- 
tropin is treated with carboxypeptidase, a single 
C-terminal amino-acid, phenylalanine, is released. 
Kinetic experiments show further that phenylalanine, 
glutamic acid and leucine are released successively m 
amounts approaching equimolar proportions. These 
resulta suggest that a-oorticotropin iB composed of a 
single ‘peptide chain, terminating in the sequence 

compostiton. 
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Wig. 4. Oounter-ourrent distribution (50 transfers) af a-corteo- 
tropin. Bysiem: a-bufanol/0 3 per. cent aqueoui iiohloroaosio 


reveals no evidence of contamination with either 
thyrotropin, somatotropin or itai uud. the 





local test in pigeons shows the absence of prolactm 

Fig. 1. Zone electrophoresis starch of the Harane supernatant 
of fraction B; dram. rough, 1 om. per Segment »H 111 activity ioassay for melanophore-expanding 
: (0-1 MH N a)» 200 16 hr. bi i in h ph r . ] R a o a i 


weight increment. 

The molar ratio of amino-acids in a-corticotropin, is | 
as follows: alanine 3, arginine 3, aspartic acid 2, 
glutemio acid 5, glycine 8, histidine 1, leucine 1, 
lysine 4; methionine l, phenylalanine 3, prolme 4, 
serine 3, tryptophan 1, tyrosine’ 2 and valine 3. 

ine and tryptophan were estimated - 
photometrically’, while the other eznino-&ci in- 
cluding tyrosine, were estimated by quantitative 
paper chromatography of their dinitrophenyl deriva- 
tives*. The minimum molecular weight of x-oortioo- 
tropin, computed from these analytical data, is 
approximately 4,500. A amnilar value may also be 


M 


Opüoal density ab 375 mæ 
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calculated for the equivalent weight if it is assumed 
that one mole of phenylalanine is released per mole 
of peptide by the action of carboxypeptidase. The 
woelectric point of a-oorticotropin, estimated from 


cortioo in A in & 2-butanol/0-2 per cent trichloro- 
acetic acid system is 1-82 **, whereas that of a-cortico- 
tropin in the same system is 0-75. 
hand, the O-terminal tripeptide sequence in a-cortico- 


tropin is identical with that reported for corticotropin , 


A, and both preparations possess comparable 
ascorbic acid depleting potencies. 

This investigation was aided in part by granta 
from the U.S. Public Health Service and Eli Lilly 


= 
5 
og 
a 
f 
F 
4 
H 


EE 
3 
doP 
: 
i 
En 
y 
P 


ns 
: 
wih ol 
; 
" 


g 


i 
T 
€. 
j 
ji 
y 
: 
i 
5 


879 (1949). 
' Bruce, H. 3L, and Parkes, A. 8., Lenost, i, 71 (Jan. 1952). 
' win, A. Biochem. J., 40, 029 (1046). 


EFFECTS OF ALPHA-(I-NAPHTHYL- 
METHYLSULPHIDE)-PROPIONIC 
ACID ON. THE GROWTH OF 

EXCISED TOMATO ROOTS 


By Dr. H. E. STREET 
Department of Botany, University of Manchester 


ARLIER work! has shown that the main axis 

meristems of excised tomato roots function only 
for a limited time when the roots are grown in oon- 
stantly renewed modified?! White's medium. This 
medium is of favourable pH, contains an adequate 
concentration of all the necessary nutrienta and will 
promote over a prolonged period a high rate of 
increase m fresh root weight. The mam axis, how- 
ever, ceases to increase in length while the lateral 
roots are still growing rapidly. Further increase in 
ee ee ee eee 
laterals; at a later stage it is t upon the 
activity of second- and third-order lateral meristems. 
The duration of meristematic activity in individual 
root tips can be prolonged by repeatedly excising 
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them from the root systems to whieh they have grven 
rise’. "This survival of activity in meristems excised 
at regular intervals can be further prolonged by low- 
intensity illumination of the cultures‘. It is decreased 

I Ing the sucrose concentration m the medium? 


by increasing 
‘or -by additions of B-indolyleoetioc'acid (IAA) even at 


non-inhibitory concentrations’. 

On this and other evidence the hypothesis has 
been advanced’ that the level of _ meristematio 
activity in roots is controlled by a hormone which at 
low concentration stimulates and at high concen- 
tration inhibits growth. Irreversible logs of meri- 
stematic activity is considered to result when the 
concentration of this hormone reaches a oritical 
supre-optimal level. This hormone, or some pre- 
cursor of it, js considered to be synthesized in the 
older parts of the root and transported to the main 
apex. It is ted that a sub-optimal conocen- 
tration of this hormone in the newly initiated 
meristem. continuously increases as, during culture, 
the root system derived from the meristem increases 
in airo. 

The above hypothesis was supported by the 
findings that the of root meristems to 
x - (1 - naphthylmethylsulphide) - propionic acid 
(NMSP)' during culture and that survival 
of meristems, subcultured in medium of high sucrose 
content, was enhanced by NMSP-treatment*. This 
substance, which conforms to McRae and Bonner's' 
criteria for anti-auxins, waa shown by Aberg* to 
antagonize the inhibition of seedling root growth by 
l-naphthaleneacetic acid, by 2:4 dichlorophenoxy- 
acetic acid and to a leaser extent by B-indolylaoetio 
acid. 

A study has now been made of the effecta of 
NMSP op the growth of excised tomato roots (clone 
of Button's Best-of-All) in large valumes of medium 
(1,000 ml. per root). Modifled White's medium in 
which iron (1:4 p.p.m.) was supplied as ferric citrate 
mstead of as sulphate was used. Each flask was 
moculated with a 10-mm. root tip and m- 
cubated at 27° C. On the ninth day of culture a 
fllter-sterilired, concentrated solution of NMSP was 
used for establishing in the medium concentrations 
ranging -from 0-25 to 1-0 mgm./l. R6ots were har- 
vested after thirty-one days, by which time all roota, 
with the exoeption of same of those receiving 1:0 
mgm./l. NMSP, had ceased main axis growth. Mean 
values for main axis lengths are shown in the accom- 
penying table. The characteristic morphology of the 
control and NMSP-treated roots is illustrated by the 
accompanying photographs of representative roots. 

At all NMSP concentrations the duration of main 
axis growth was prolonged beyond that of the con- 
trols. At 0-25 and 0-50 mgm./l., linear growth-rate 
of the main axis was initially increased, at higher 
concentrations decreased. During the first few days 
after its addition, 1-0 mgm./l. was clearly inhibitory 


MAIN Axis GROWTH oF Exomup Towato Rooms punmea 31 Days 
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Photographs of representative control end NMBP-treated roots 


and in some cases the main axis meristems did not 
survive this period. Excluding these roots (mee foot- 
note to the table) ‘ib was found that morease in 
NMSP concentration up to 1:0 mgm./l. caused a 
progressive increase in the average values for total 
main axis growth. At 0-50 and particularly at 
0-25 mgm./l., growth of first-order lateral meristems 
was not inhibited and the duration of their growth 
was prolonged. This enhancement of lateral growth 
was most marked wliere only a limited extension of 
main axis growth occurred. At the higher NMSP 
concentrations, particularly at 1-0 /L, lateral 
growth was checked. Youngest laterals- were 
inhibited moet y. 

The effect of described above can be inter- 
preted on the basis that it acta by antagonizing & 
n&tural hormone present in the root meristems. The 
higher concentrations are considered to ‘induce a 
sub-optimal effective hormone-level in the meri- 
stems, thereby lowering the growth-rate but most 
effectively prolonging the duration of activity of 
individual meristems. The lower concentrations 
are considered to reduce the supra-optimal hormone 
concentration, developed during the first nine days 
of culture, to one nearer, but still probably above, 
the optimum. ‘They therefore increase growth- 
rate but are leas effective in prolonging the duration 
of meristematio activity. Lateral meristems, having 
& lower hormone content than the main axis meri- 
stems, are almost completely inhibited by NMSP 
concentrations which permit main axis growth. 
Ceasation of main axis growth in the control roots 
and in roots treated with the lower cohoentrations 
is considered to result from the development, as 
growth proceeds, of a critical supra-optimal hor- 
- mone concentration ; inhibition of lateral growth in 
high NMSP concentration is regarded as due to & 
lowering of the effective hormone concentration in 
the lateral meristem to a critical sub-optimal level. 

Elsewhere! it has been shown that B-indolylaoeto- 
nitrile (LAN), at concentrations causing up to 50 per 
cent inhibition of main axis wth, does not 
markedly affect the duration of activity of meristems 
repeatedly subcultured. Evidence has also been 
obtained that the effecta of NMSP on meristematio 
activity cannot be explained in terms of an NMSP- 
TAA antagonism’. The view is therefore advanced 


that a natural hormone, other than f-mdolylacetic 
acid or f-indolylacetonitrile, controls the activity of 
excised tomato root meristems grown under our con- 
ditions of culture. This emphasizes the interest which 
will be attached to studies involving the other growth 
regulators the presence of which in roots hes been 
revealed by recent chromatographio work’. 
[Deo. 15. 

lior Fi end Boley: H. H., Physiologia Plantarum, 5, 405 


! Street, H. HL, and MoGregor, B. M., Amn. Bot, 18, 185 (1082). 


"Hwesb H- B; Modos Me Fu Anl Robers,- H., Pkysiotogia 
6, 1 (1983). 
i tree, H. HL, Phyetologia Pisaterum, 6, 466 (10653) 


' A LARGE HIGH-PRESSURE 
' ULTRAFILTER 


By J. J. BULLEN, C. THURLBOURN and P. BROWN 
Department of Animal Pathology, University of Cambridge 


LTRAFILTRATION is & useful technique for 
concentrating weak solutions of proteins. The 
process is easentially simple and should avoid the 
loas of material frequently incurred by the 
use of chemical methods. Unfortunately, the rate of 
concentration is often too glow to be of much value, 
i with labile material 
ultrefilter has been designed for the rapid oon- 
centration of bacterial toxins and might be found 
useful in other fields where highly concentrated 
solutions of proteins are i The apparatus 
has a total capacity of 15 litres and a filter area of 
400 eq. am. Ultrafiltration through a oollodion 
membrane is carried out under nitrogen at a pressure 
of 300 Ib. per sq. inch. The membrane is supported 
on a flat smooth porous tile, which in turn rests on & 
pérforated steel plate. The ultrafiltrate is collected 
in a flask beneath the filter. 

Construction. The filter vonsists of a cylinder of 
j-in. mild steel, 12 in. high, 9j in. internal diameter. 
Two flanges, one at the top, one at the bottom, each 
1j in. wide, are tapped to receive sixteen j-in. bolts 
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which gecure the lid and base plate. The lid of }-in. 
steel is drilled to accommodate & pressure gauge, a 
safety valve, & release valve and an inlet valve 
bearing a union for the nitrogen pipe. Between the 
hd and the rim, which are both grooved, an }-in. 
rubber washer is fitted. 

The construction of the bottom of the tus 
is shown in Fig. 1. The base plate (7) of 3-in. steel 
-18 drilled with nme concentric rings of holes 0:1 in. 
in diameter and half an mch apert. The porous tile 
(4) of white unglazed porcelain, ground flat on both 
sides, is ic etre tely y.» in. thiok. Tightening 
the bottom bolta the edge of the membrane 
(3) between the tile (4) and a rubber washer } in. 
thick (2) resting on & grooved flange (1); this pro- 
vides & leak-proof seal. The rubber washer is oom- 
pressed to about half its thickness ; this allows some 
latitude in the thickness of the tile. Excessive 
pressure on the tile is prevented by the metal washer 
(6). The bolts were screwed up as tightly as poesible. 
A hard rubber ring (5) which projecta from a rect- 
angular groove prevents any leakage of ultrafiltrate. 
The whole apparatus is tin-plated to prevent 
corrosion. 

Preparation of the Membrane. A sheet of ‘Cello- 
phane' (British Cellophane,. Ltd., P.T. 800) ie 
stretohed over a square of plate glass and fixed to 
the,under-side with ‘Cellotape’. The glass sheet is 
placed on a tray, ‘Cellophane’ surface -uppermost, 
end an 8 per cent solution of oollodion in glacial 
acetic acid (I.O.I.) is poured on to it. When the 
surface has been covered the glass is piaked up with 
the aid of rubber gloves and drained from each 
oorner in turn until most of the surplus collodion has 
been removed. It is then plunged into, cold water. 
After a few minutes the ‘Cellophane’ sheet~ can be 
cut away from the edge of the glass. The oollodion 
membrane can then be separated easily from the 
‘Cellophane’ sheet. It is allowed to harden m running 
water over-night. After hardening, the membrane is 
found to have one amooth surface and the other 
alightly uneven, and it is placed on the tile smooth 
side upwards and trimmed to fit. Two litres of 
0-5 per cent solution of sodium bicarbonate are then 
forced. through the membrane under a preasure of 
100 lb. per sq. in. to remove any traces of acid. 

Six membranes ed in succession by this 
method have all proved to be satisfactory. 

Performance. Under a pressure of 300 Ib. per sq. 
in., the bicarbonate solution passed the 
membrane at the rate of approximately 10 litres an 
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hour. At the same pressure, 2 litres of & solution of 
horse hæmoglobin in distilled waver (40 mgm. per 
100 ml.) were reduced practically to dryness in 
24 hr. The hæmoglobin remained on the surface of 
the membrane as a thick film, too dry to flow. 3 ml. 
of the ultrafiltrate gave no reaction to the benxidme 
test. 8 mL of a 1/5,000 dilution of the original hsemo- 
globin solution gave a positive reaction. This showed 
that leas than 1/5,000 part of the hmmoglobm had 


in the ultrafiltrate. On three of these occasions a 
hand spectroscope was used, on two the benzidme 
test. On another occasion 1,200 mL of papain digest 
broth containing Clostridiwn welchii epsilon toxin 
was reduced in 2} hr. to approximately 10 ml. of 
fluid which had the consistency of treacle. The 
ultrafiltrate was non-toxic; but the ‘treacle’ was 
Intensely toxic. 

To maintain rapid rates of filtration it was neces- 
sary to rock the apparatus gently to and fro every 
15 mm. to avoid premature accumulation of highly 
concentrated material on the surface of the mem- 
brane. This could probably be avoided by the 
Moorporation of some form of stirrer. 

The pressure fell during filtration by about 10 Ib. 
every 80 mm. This was of little importance with 
small volumes. For longed filtration it is hoped 
to Alun autom release valve keep tie DERI 
constant at 800 lb. per sq. .in. 

The apparatus was made by Meears. D. Mackay, 
Cambridge, and the tiles by Messrs. James Macintyre 
and Co., Ltd., Burslem. We owe thanks to many 
for useful ions, especially Mr. J. Welch, of 
Messrs. D. Mackay, and Mr. H. Proom, of the Well- 
come Research Laboratories. [Oot. 21. 


CRYSTALLINE SWELLING OF 
MONTMORILLONITE 
Use of Electrolytes to control Swelling 


OFMANN, ENDELL AND WILM! first demon- 
strated that montmorillonite had a layer 
structure similar to mica but differed from it in that 


verified this one-dimensional crystalline swelling and 
have shown that the exchangeable cations, situated 
between the silicate sheeta, are largely responsible 
for swelling. Initially, swelling is a result of hydra- 
tion of the cations‘; but later it proceeds in 8-A. 
steps‘. All the above workers are in agreement that 
with caloium-montmorillonite the interlayer dignas. 
does not beyond 20 A., but. Mering’ an 
Barshad® ed to confirm the report of Hofmann 
ei al. that sodium-montmorillonite gave a I 
very much greater than 80 A. in water. This 

ig bebly to be interpreted as failure to observe a 
definite diffraction line up to the low-angle cut-off 
of the camera. Mering concluded that crystalline 
swelling ceased at 20 A., when the (001) spacing 
became very diffuse. 

In contrast to ita observed crystalline swelling, 
sodium-montmorillonite will swell to twenty times 
its own volume in water’. Also in contrast to the 
limited crystalline swelling are the phyaioo-chemioal 
measurements on godrum-montmorillonite*:39, which 
suggest that in nsions and gels the particles 
are the fundamental silicate sheets, 10 A. thick. 


250. 


pa Ruse ocinal P. Q.), with Dr. R. K. 
Schoflel n the permeebihty of clays to electrolytes, 
it besa d le to know the (001) spacing of 
montmorillonite in sodium chloride and calcium 
chloride solutions of various concentrations. X-ray 
diffraction measurements made on montmorillonite 
while immersed in these solutions are given in the 


accompanying table. 


(001) Braoa OF BSODIUM-MONTNORILLONTTE IYMERKND IX SODIUM 


NaCl normaltty A. 

4 Kory Un ) 
1 18 7 
065 18 9 
0:81 40 

(001) SPACING OF CALGOIUM-MONTMORILLOXFTR DEMERSKED IX CALOIUM 

- ORCI, normality A. 

: fagy gn 49 
2 18:7 
0:2 19-0 
water 190 


The observation of a definite spacing at 40 A. is of 
interest as it Indicates that crystalline 


swellmg can 
proceed beyond 20 A. ‘The results also show that, 


electrolytes can be used as a convenient means of 
controlling swelling in.the range of high water content. 

Mering’ has shown that almost all the macroscopic 
swelling of montmorillonite takes place at water 
contents equivalent to a relative humidity of greater 
. than 99 per cent. To control the water content and 
- measure the X-ray mg in this range by direct 
methods would involve very precise temperature 
control. ` 

This work was carried out at Rothamsted Experi- 
mental Station, Harpenden, Herta, the tenure, 
by both authors, of O.B.I.R.O. (Australia) student- 
ships. 

K. NORBIBH : 


J. P. QuiaE 
Division of Soils, 
Commonwealth Scientific and Industrial 


r 


. Krin. (A), 93, 481 (1988). 


! Mooney, R. W., Keenan, A. G., and Wood, L A., J. Amer. Chem. 
4, 1871 (1052). 
., Grim, R. H., and Clark, W. L, £. Krist, 97, 216 


Manner of Swelling of Montmorillonite 


THs use of electrolytes as a means of controllmg 
the» swelling of montmorillonite was so convenient 
‘that & study was made of the variation of (001) 
spacing with electrolyte concentration for mont- 
‘morillonite saturated with the following cations: 
Ht(H,0*), Lit, Nat, K+, NH,*, Cat, Mg++, Oat, 
Batt, Cu(NH,),**, Al**. 

Án oriented flake: of sodium-montmorillonite 
(Wyoming bentonite) about. 0-08 mm. thick was 
placed in a plastic tube of 0-3 mm. mternal diameter. 
The flake was saturated with the desired cation by 
pessing a strong (1-4 N) salt solution through the 
plastio tube. T e us udi p mem ar a 
required concentration waè passed through the tube 
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and finally the ends of the tube were sealed, keeping 
the flake immersed in the salt solution. Except 
where otherwise stated, the salts used were chlorides. 

A diffraction pattern of the oriented flake, immersed 
in the salt solution, was obtained by using & curved 
crystal monochromator which had been modified so 
that spacings up to 400 A. could be recorded on & 
flat film placed at the focus. Copper Ka radiation was 
used. 

For (001) spacings up to 22 A., the (001) diffraction 
lines were relatively sharp and formed a rational or 
irrational series. For (001) spacings of greater than 
80 A., the (001) diffraction lines became diffuse with 
only one or two orders visible to the eye. Although 
the (001) line could easily be measured visually, these 
diffraction patterns were microphotometered and 
interpreted using a one-dimensional Fourier trans- 
form method’. 

Aocording to their effect on the swelling of mont- 
morillonite the cations may be grouped as follows. 

' Ht, Lit: in 4 N solutions, the (001) spacing was 
15-4 A. With decreasing concentrations, the (001) 

Increased, giving a rational series of (001) 
lmes at 19 A. and 22-5 A., indicating that the expen- , 
Bion was stepwise. At 0-5 N the spacing jumped 
from 22-5 A. to 86 A. and the diffraction pattern 
became diffuse. The mterlayer spacing then increased 
continuously, linear with respect to l/4/N, go - 
that at 0:01 N the spacing was about 140 A. The . 
diffuse nature of the diffraction pattern prevented 
observations beyond this point with the equipment 
available. i 
I te with &oid-montmorülonite had to 
be oompleted within several hours of bringing the 
montmorillonite into contact with hydrochlorio acid, 
as after this time the spacing changed. In conocen- 
trations of less than 0:5 N hydrochloric acid the 
spacing collapsed to 22-5 A. withm a day. ‘This 
change is almost certainly due to acid attack on the 
clay releasing Al** ions’, and it is consistent with 
the anomalous swellmg properties of acid-mont- 
morillonite^. 

Nat: -In sodium chloride’ the montmorillonite 
departed from the above behaviour in that stepwise 
swelling proceeded only to 19 A. and then, at 0-8 N, 
the spacing jumped to 40 A. In more dilute solutions 
it followed the same line as H+ and Lit. The varis- 
tion of the interplanar spacing with 1/4/N for sodium 
chloride solutions is shown in Fig. 1. 


Interplanar spacing (angstroms) 
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gm. water/gm. montmorillonite 


Fig, 2. a of betaine ienite Sas sancson 


In sodium sulphate solutione swelling proceeded 
in the same manner, the spacings the same as 
those of more dilute sodium chloride solutions. 

Experiments with -hectorite, from Hector, Cali- 
fornia, U.S.A., and montmorillonite, from Redhill, 
England, indicated that m sodium chloride solutions 
their behaviour was similar to that of Wyoming 
montmorillonite. ‘ 

Kt, NH,t, Cat: The spacing of montmorillonite 
saturated with these cations normally did not pro- 
ceed beyond 15 A., even in water. However, by 
expanding the montmorillonite in sodium chloride 
and then replacing the sodium ions by potassium 
ions, using weak potassium chloride solutions, large 
spacings were obteined with potassium-montmoril- 
lontte» Ammonium-montmorillonite behaved in the 
same way. 

Mgt+, Cat, Bett, Alèt: With these ions the 
specing increased from 15 A. to a maximum of 10 A. 
with decreasing concentration. 

Cu(NH),++: Montmorillonite saturated with this 
ion gave & spacing of 12-4 A. which wes independent 
of electrolyte concentration. 

Fig. 2 shows the results obtained by adding known 
amounts of water to sodium-montmorillonite. It is 
evident that, within experimental error, which is 
largely due to the difficulty of maintaining equilibrium 
at such high relative humidities, most of the swelling 
of montmorillonite can be accounted for by lattice 
swelling. Between water contents of 0:37 and 
1-19 gm./gm. clay, both 19-A. and 40-A. spacings 
are present, the former decreasing in number and the 
latter i ing with increasing water content. The 
40 A. spacing gives a*diffuse second-order diffraction 
line at 20 A., go that while the water content increases 
by three times the 19-A. line shifta very little in 
position but becomes diffuse. It was this behaviour 
that led Mering* to conclude that the interlayer 
distance did not increase beyond 20 A. 

The above results suggest that the swelling of 
montmorillonite takes place m two rather distinct 
ways. First, below 22 A. the interlayer lon is 
stepwise: and very dependent on the ex ble 
cation’. For the monovalent cations the number of 
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water layers taken up is directly related to the 
hydration energy of E Run Seoondly, after the 
jump to greater than 35 A., where it oocurs, the 
expansion is continuous and independent of oation 
for monovalent cations. In this region the mont- 
morilonite is probably developing & diffuse donble 
layer and behaving as a colloid’. The swelling is then 
easentially oamotic and is expected to be mdependent 
of cation for ions of the same: valence. 

The sudden jump in spacing from about 20 A. to 
about 40 A. is interesting and is probably associated 
with reversal of the force due to the charge on the 
montmorillonite sheets. At low spacings the force 
will be electrostatic and attractive, as in mica, whereas 
at high spacings the charge will result in & repulsive 
(osmotic) force’. 
nae a spacings this repulsive force is presumably 

by van der Waals- London attractive 
forces’. 

For the swelling to pase from the-first to the second 

region the hydration energy of the monovalent inter- 
layer cations must be sufficient to expand the spacing 
to about 20 A., that is, to overcome the electrostatic 
attraction. The hydration energy of the large mono- 
valent cations is insufficient to overcome this potential 
berrier, so that when collapsed, montmorillonite 
saturated with these cations cannot expand beyond 
about 15 A. However, if this barrier is overcome by 
some other means, then the montmorillonite can 
continue to expand. This behaviour is consistent 
with the observation of Mattson’, who noted that 
Sharkey soil colloid, a montmorillonite, swelled 
greatly when saturated with potassium ions but not 
after drying. 
Why the divalent ions with their greater hydration 
energy do not cause greater expansion is not clear. 
However, several factors will contribute to limit 
their swelling. Because divalent ions have a much 
larger sphere of dielectric saturation, the eleotro- 
static attractive forces between neighbouring mont- 
morilonite sheets will not diminish as rapidly as 
they do for monovalent ions. In addition, the theory 
of Langmuir* indicates that the oamotic repulsive 
force will be much leas for divalent ions, and mont- 
morillonite sheets separated by large distances 
(greater than 25 A.) will collapse together if this 
force is insufficient to counterbalance the van der 
Waals attractive forces. 

A full-cossant of this work aii: bo pobio Glee: 
where. It was oarried out at Rothamsted Experi- 
mental Station, Harpenden, Herts, durmg the 
tenure of a C.B.I.R.O. (Australia) studentahip. 


K. NORRISH 
Division of Soils, 
Commonwealth Scientific and Industrial 
Research a 
Adelaide 
Aug. 28. 
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LETTERS TO THE EDITORS | 
The Editors do not hold themaseloss responsible 
for opinions expressed by thew correspondenis. 
No notice is taken of anonymous communications 


-— 


Temperature Distribution vrithin the 
Earth's Core 


Ix view of the recent article by Prof. F. E. 8imon 
in Nature on the melting of iron at high pressures’, 
it seems desirable to review the hypothesis I put 
forward to account for a solid inner core within the 
earth. 

At the boundary between the silicate mantle and 
the iron core there must be a discontinuity in the 
meltmg-point — curve, although the actual 
temperature must be continuous across the boundary. 
The form of this discontinuity could, mathematically, 
take any of the three cases shown in Fig. l. Case (i), 
- in which the melting-point curve in the core is always 
above that in the mantle, is impossible; for the 
actual temperature curve must lie below the melting- 
point curve in the mantle, above the melting-point 
curve in the core, and yet be oontiruous across the 
boundary. Cases (ii and (ii) are both possible. In 
case (ii), the melting-point curve in the oore never 
rises above the value of the melting point in the mantle 
at the core boundary, and in case (iii) it exceeds this 
value for part of the core. If case (ii) is the truth, then 
as the earth cooled from a molten state, the entire 
core would be left liquid, whereas if case (iii) is the 
truth, then I have shown that a solid inner core 
would be formed’. As the earth cooled still more, 
the mantle would begin to solidify from the inside 
outwards, trapping a liquid layer bevween it &nd the 
now solid inner oore. The above arguments oan be 
modified if the earth were formed by the oold aceretion 
of dust particles and afterwards heated up. If the 
earth became completely molten, its subsequent 
history would be the same as that already discussed. 
On the other hand, if the earth is still heating up, 
then either case (ii) or case (iii) oould lead to a liquid 
core with a solid inner core. 

However, most advocates of a cold origin for the 
earth consider the earth as relatively homogeneous 


Rosenblatt has considered the effect of a ee 
primeval endowment of uranium-236 an shown 
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Fig. 1 


Possible forms of the melting-point — depth curve in 
the neighbourhood of the core boundary ; 
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that, owing to the relatively enormous dis- 
integration-rate of this element, even a oold earth 
would have become completely molten. For these 
reasons, therefore, the rest of this communication is 
confined to the oase of an earth coolmg from a 
molten state. 

‘Cases (i) and (iii) can now be examined in the 
light of the work of Prof. Simon!. There are few 
data available on the melting point of silicates at the 
high preegures that prevail near the core boundary. 
The recent work of Uffen® based on seiamic data and 
the theory of the solid state indicates_that the 
melting point in the mantle at 2,000 km. is about 
5,000° K.: Unless there has been considerable cooling 
of the mantle, this would favour case (ii), that is, 
an all-liquid core, since the melting point of iron even 
at the centre of the earth is leas than 4,100° K.1. How- 
ever, such a large difference in the two melting points 
seems unlikely. The earlier work of Daly’ gives a . 
melting-point temperature of about 4,000° for the 
mantle at 2,900 km., which indicates that case (iii), 
that is, a solid inner oore, is le. Indeed, if this 
is the truth, as seems most from seimmio evi- 
denoe, it is possible to calculate the actual 
ture at the core boundary by using the adiabatic 
temperature gradient curve for the core as obtained 
by me’. ; 

Since the boundary B of the inner core is the point 
of transition between the liquid and solid state in 
the core, the melting point at B must be the actual 
temperature at that level. Hance, by extending the 
adiabatic curve back from this pomt to A, the 
boundary between the core and mantle, we can obtain 
the actual temperature at A (seo Fig. 2). The 
actual ture at-A must be lees than the 
melting pomt of the silicates that compose the 
mantle and above the melting point of iron. Táking , 
Prof. Simon’s! value of the melting temperature at 
B as 8,900? EK., the actual temperature at A is 
8,600° K. 

-Finally, it is possible to obtain an upper limit for 
the melting point of the mantle at the core boundary 
by calculating the adiabatic curve that through 
C, the melting point at the centre of the earth. The 
melting-point curve of the mantle must be below 
this curve, or a solid inner core could not have formed. 
Prof. Simon’s value for the melting point at C 1s 
4,040° K., and this leads to the ee to the 
melting point of the mantle at 2,900 ag 3,080? K. 
Prof. Simon places an up limit of 4,880° K. for 
hig temperature at C, this in turn would raise 
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the upper limit to the melting point of the mantle 
at the core boundary to 4,000? K. 
J. A. JAOOBS 


Department of Physics, 
University of Toronto, 
Toronto, 5. / 
Nov. 19. 


!Bimon, F. B, Nature, 178, 746 (1953). 

! Jacoba, J. A, Nature, 172, 207 (1963). 

* Urey, H. O., “The Planets" (Yale Univ. Press, 1962). 

i Rosenblatt, D. B, Phys! Rev, 81, 1474 (1958). 

Trans. Amer. Geophys. Union, $8, 803 (1052). 
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REOHNTLY, Simon! has presented a method of 
estimating the melting-pomt ture of iron at 
high preasure. This is of iderable geophysical 
Interest as ib is frequently argued that the earth’s 
core is of iron*. A method of estimati 
the melting-pomt temperature in the mantle 
been previously by Uffen?; but no reliable 
method of estimating this value in the core was then 
available. These two resulta are combined in Fig. 1, 
the dotted lines indicating our estimated Jimits of 
error. This curve is very similar to that gi by 
Jacobs in his qualitative lanation for the exist- 
ences a solid vier acre bo theiearth. Furthermore, 
ib provides an upper limit of 5,000? K. and a lower 
limit of 3,000? K. for the temperature at the oore- 
mantle boundary. These two observations provide 
& basis for di ing the plausibility of some of the 
theories of the constitution and history of the earth’s 
Interior. 

In J&oobe's explanation of the solid inner core, 
ibis necessary to postulate a discontinuous decrease 


in the melting point at the mantle-core boundary. 
The quantitative results appear to this hypo- 
thesis; but the melting point at centre of the 


earth is considerably lower than at the bottom of the 
mantle, According to these data, solidifloation from 
a molten state would commence at the cofe boundary 
and progreas outward. A much greater amount of 
cooling through the mantle than hitherto 

by the proponents of the oooling-earth hypothesis 
would be before the adiabatic temperature 
curve for the oore could meet the melting-point curve 
for the core. If it is assumed that this cooling has 
oocurred, then solidification would have recom- 
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menoed at the centre and progreased outward pro- 
vided the melting-point gradient exceeded the adia- 
batio gradient. Jeffreys* has shown that oooling by 
conduction alone could scarcely have progressed 
below the melting point in the mantle to depths 
greater than about 700 km. at the present age of the 
earth. It seems imperative, then, if the curves given 
above are reasonably closes to the truth, to assume 
that cooling has been by slow convection currents 
in the ‘solid’ mantle. The alternative is that the 
melting point of iron must be considerably revised 

and/or the od mt at the bottom of 
the mantle must be revi ownwards. 

As Simon has pointed out, the actual temperature 
at the boundary of the solid inner oore would be 
the melting point of iron at that depth, since in the 
liquid part the actual temperature would be above 
the melting point while in the solid part it would be 
below the melting point. We might expect, then, 
that we could estimate the actual temperature im the 
liquid part of the core by computing the adiabatic 
gradient for this region and progressing outward 
from the ‘known’ temperature at the inner-oore 

. .Vallé’s* recent work, based on seismic 
data and theory of the solid state, gives Tera d uc = 
1:38, which leads to a mean gradient of 0-51° Kv 
per km. in the liquid core. This is greater than the 
meen melting-point gradient of 0-88? K. per km. for 
this region as given by Simon's data. It would mean 
that no inner core could form from a cooling earth 
and still leave a liquid outer core, nor could convection 
currents occur as required by the Bullard—Elseseer 


gradient is proportional'to the temperature, Bullard's 
value reduces to 0-89? K. per km. if 3,500? K. is 
used instead of 10,000? K. This is still a little high, 
but oould probebly be reduoed further by & more 
careful evaluation than was necessary for Bullard’s 


calculations. With the data available at present, 


it is possible that convection currenta would occur 
in the core as long as it is molten, and that the 
actual temperature lies cloge to Simon’s melting 
curve. 

The occurrence of a solid inner core may possibly 
be explained on the hypothesis of a oold origin for 
the earth with t heating due to radioactiv- 
ity. According to this hypothesis, the initial gradient 
would be adiabatic with a temperature 
of about 2,000? K. at the mantle-oore boundary‘. 
Radioactive generation of heat, presumably oonoen- 
trated near the earth’s surface, would raise the 
temperatures so that the upper part of the mantle 
would melt’; the rising temperature in the interior 
would eventually meet the melting curve at the core 
boundary and melting would progress inward leaving 
a solid inner core. One would expect, however, that 
the actual temperature gradient in the liquid oore ' 
would then be very small, if not reversed, so that 
convection currents could not arise. Furthermore, 
the layered nature of the earth would have to exist 
before melting began. This layering is more easily 
explained if the earth has passed through a molten 
stage ' 


The one oonolusion we may draw with a fair degree 
of certainty and which depends on no particular 
theory of the eerth's thermal history is that the 
actual temperature at the core boundary must lie 
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between the upper limit given by the melting point 
at the bottom of the solid mantle, and the lower 
.limit given by the melting point &t the top of the 
liquid core, that is, between 5,000? K. and 8,000° K. 
R. J. UrrHN . 
A. D. MisgmwER 
University of Western Ontario, 
London, Canada. 
Nov. 20. 
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Fractionation of Isotopes by Distillation 
of some Organic Substances 


In & recent communication having the above title, 
Baertechi, Kuhn and Kuhn! expressed surprise that 
substitution of carbon-13 for carbon-12 m the mole- 
cules CHCl, CCl, CH,OH and C,H, caused an 
. enhancement of volatility, whereas substitution of 
chlorine-87 for chlorine-85 in the first two oom- 

, and of oxygen-18 for oxygen-16 in methanol, 

the opposite effect. This led them to suggest 

that it might be a general rule for isotopic molecules 

containing a central atom that the molecular variety 

having the heavier isotope as central atom is more 

volatile than the isotopic molecule with the lighter 
central atom. 

The purpose of this communication is to pomt out 
that theee results can be understóod on statistical 
thermodynamical grounds provided a plausible 
mechanism is assumed for intermolecular attraction 
in polyatomic molecules. It follows fram the Sackur— 
Tetrode equation that the greater the mass of a 
molecule the greater is its translational entropy in 
the vapour, and therefore the greater is its prob- 
ability of attaming the vapour state. (I wish to thank 
Prof. W. Kuhn and Dr. P. Baerteohi for pointing 
out that the gas—mass—en effect will bo com- 
pensated to some extent by the effect of mass on the 
entropy of the liquid.) A lucid explanation of this 
subtle connexion between volatility and molecular 
weight has been given by Sir Cyril Hinshelwood". 

e entropy effect ia, however, generally obscured 
by the over-riding influence of intermolecular 
attractions in the condensed phase, which normally 
increase with the size of the atom and with the 
number of atoms in the molecule. In consequence, 
greater molecular weight is usually associated with 
greater intermolecular attraction and lower volatility. 

To lain the resulta of Kuhn e al., it is necessary 


' to that intermolecular attraction is localized 


between nearest atoms of polyatomic molecules, and 
i» not produced by the operation of central force 
fields between the molecules as units. In the case 


of carbon tetrachloride, it is clear that intermolecular - 


attraction involving chlorine will predomimate, since 
the carbon atoms are effectively screened. Thus 
isotopic replacement of carbon will mainly affect the 
entropy term, and the molecule containing the heavy 
isotope will be 
replacement of chlorine, on the other hand, it appears 
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that the change in the entropy term is overruled by 
the change in the Intermolecular attraction term and 
heavy chlorine lowers the volatility. 

In the oese of isotopically different polyatomic 
molecules, the relative vapour pressures Py/Pr, 
(where Py and Py, are the vapour preesures of the 
heavy and light species respectively) can generally 
be expreased as a function of temperature as follows : 

Pg - Ab 

log P7 — pm l 
Aa is usually positive beoguse of the mass-entropy 
effeot and favours the volatility of the heavier species. 
This tendency is opposed by Ab, which is positive 
and mainly reflects & difference (Ag — Az) in the 
latent heat terms due to the heavier species having 
the smaller zero-point energy of quasi-cscillation in 
the liquid. 

Assuming that the relative va pressures of 
isotopic carbon tetrachlorides orm to the above 
equation, and using (Aa)o, (Ab)o, (Aa)q and (Abja 
to represent the appropriate terms for carbon and 
chlorine ex respectively, it follows from ex- 
perimental date of Kuhn st al. that at 808° K. (Aa)o> 
(Ab)gJRT and (Ab)g|RT > (Aa)g. Smoe chlorine 
exchange involves double the mass change of carbon 
exchange, it is probable that (Aa)q > (Aa)o and 
(Ab)q > (Ab)o. Although this will lead to(PH/P1)o + 
(Pu|Pr)a, it should not appreciably alter the tem- 
perature T = Ab/AaR at which ‘croasing-over’ 
is more volatile, while above it the order of volatility 
is reversed. To lain the experimental resulta, it is 
further the ratio (Ab)q/(Aa)q@ exceeds 
the ratio ( Ab)g/( Aa)o because of stereochemical factors 
which control the natare of intermolecular attraction. 

This idea, which will be reported in full elsewhere, 
involves the assumption that the total mtermolecular 
attraction per molecule $^ ths liquid is the sum of 
the interactions involving pairs of atoms from neigh- 
bouring molecules, and that each type of atomio 
interaction (for example, O...0; C...Cl; Cl...Cl) has 
a separate’ zero-point energy of quaai-oeocillation. 
On this basis, isotopic replacement mvolving the 
atomic interaction with the greatest zero-point 
energy will have the greatest influence on Ab. In 
general, the type of interaction having the greatest 
energy will also have the greatest zero-point en ; 
and in the above example will be Ol...Ol, followed in 
order by O...0l and C...C. Hence isotopic change 
of chlorine has & greater effect on Ab than a similar 
change in carbon. This te oan thus give & 
qualitative explanation of the phenomena resulting 
from isotopic replacement in molecules contammg 
shielded oentral atoms. Moreover, as & further 
consequence, it would predict & big change in Ab 
when any particularly strong intermolecular mter- 
action is involved or when isotopes of amall mass are 
exchanged, and it will be shown elsewhere that this 
is in accord with experimental observations. In fact, 
the resulta of Kuhn e£ al. on methanol provide an 
example of this behaviour. Thus, for carbon exchange 
the heavy species is more volatile, whereas in oxygen 
exchange the heavy species is lees volatile. This 
comparison is complicated by the fact that oxygen 
exchange involves fwice the change in mass for 
carbon exchange, but no such difficulty arises in 
comparing carbon exchange with hydrogen ex 
Acoording to the above theory, CH,OH should 
more volatile than CH,OD because of the great 
change in zero-point energy caused by hydrogen 
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exchange on the strong H...O interactions, and this 
is confirmed by the experimental results. 
D. C. BRADLEY 
Birkbeck College, 
Malet Street, 
London, W.C.1. 
Nov. 12. 
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Mechanism of the Bursting of Bubbles 


Tun formation of drops, as the result of a gas or 
vapour bubble bursting at the surface of water, has 
been attributed to the break-up of the jet formed 
when liquid flows into the crater left by the burst 
bubble, and photographic evidence indicates that 

drops are, in fact, formed in this way. 
e have observed, however, that two separate 
mechanisms are involved in the bursting of a bubble— 
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one producing & cloud of droplets of diameter about 
60 microns, and the other a few comparatively large 
drops of diameter about 1 mm. The various stages 
of the collapse are illustrated in Fig. l, af. It will 
be observed that in the initial stage a protuberance 
develops on the hemispherical surface of the bubble, 
(b), the collapse of which produces the cloud of fine 
droplets and leaves a large gap in the bubble envelope 
(c). The escape of gas through this gap effectively 
disperses the cloud and imparts to the droplets a 
high velocity. Thereafter a crater is formed at the 
site of the bubble (d), and the incoming rush of liquid 
produces an unstable jet (e), which breaks up mto 
one or more large drops (/). 

Fig. 2 illustrates the way in which a thin film of 
liquid disintegrates to give the fine droplets observed 
in the initial stage of the burst. 


D. M. Nzwirr 
Department of Chemical Engineering 
and Applied Chemistry, 
Imperial College of Science and Technology, 
London, 8.W.7. Jan. 7. 


1 Woodoosk, A. H., Kientzlen, O. F., Arons, A. B, and Blanchard, 
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A Long Spacing at about 30 kX. 
confirmed from a Fireclay 


Taas white clay from the Kurata Mine, Y 
Prefecture, Japan, is largely composed of kaolinite ; 
in flinty massive specimens it is commonly well 
crystallized, whereas in powdery Tnassive specimens 
it is disordered. The clear resolution of (111), 
(111) doublet is revealed in X-ray powder reflexions 
of a certain flinty specimen. The disordered be- 
haviour is marked by a band of the two-dimensional 
type associated with (020). These facts were first 
reported by G. W. Brindley and K. Robinson for 
specimens from England. It is noteworthy in the 
pfeeent case that reflexions from the latter type are 
frequently accompanied by those of montmorillonite 
as well as & clear powder reflexion at 29-8 (+ 0-5) kX. 
The basal reflexions of the montmorillonite are 


P 
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14-7 (+ 0-2) EX. (001), 4:08 kX. (008) and 2-07 kX. 
(005), and of the kaolinite, 7:18, kX. (001), 8-58 kX. 
(002) and 2-40 kX. (003). The intensity of the 14-7 
Tm proportional to that of the 20-8 kX. 

; but the ratio of the intensity of the kaolinite 
inue dias cr a ranis (acce Cum Spoon 
to specimen. The (060) spacing is 1:491, kX., which 
suggesta that the amount of aluminium replacing 
silicon is small. 

The referenoe I were ignited at tempera- 
tures of 800°, 500°, 700°, 900° and 1,100? C. for one 
hour and cooled and studied by aaa immediately 
after ooo The X-ray er pattern was not 
affected by heatmg at 800°C. At 500°C., kaolinite 
linea as well as the 39-8 KX. line had disappeared ; 
montmorillonite lines remamed weak and unchanged 


exoept the 14:7 kX. line, which was replaced by & line, 


at 11-7 (+ 0:2) kX. The 
agrees perfectly with that obtained at 500° O., that 
is, the 11-7 kX. line is persistent even at 700° O. 
At 900° O. most of the er lines are just visible ; 
~ mullite lines are revealed in the pattern obtamed by 
? heating at 1,100° O. Thus the usual 9-6 kX. line of 
dehydrated montmorillonite never appeared in the 
temperature range investigated. 

Treatment with ethylené glycol caused the 14:7 kX. 
line to be replaced by & 15-6 (+ 0:3) kX. lme, and 
the 20:8 kX. line by a 32:3 (+ 0:5) k X. line. Treet- 
ment with water expanded 14.7 KX. spacing to 
16 kX., and the 29:8 KX. to 82-88 kX. 

A specimen ignited at 700° 0. was cooled and 
sealed in a glass tube immediately. At the beginning 
of the X-ray t, the specimen was trans- 
ferred from the glass tube to a shallow cell on the 
slide glass containing phosphorus pentoxide to pre- 
vent adsorption of moisture into the specimen d 
X-radiation. Even with this treatment the 11:7 
line is still persistent at 700° O. To prevent the effect 
of exchangeable cations, the clay was ine ire Lc 
eee Dd X-rays at room 

X-ray powdaer-pattern thus obtained agrees deles 
with that of the qrigingl speormen. 

To.acoount for these ER X-ray pro 
eM S vet (1) 

; (2) the usual montmorillonite de a 
is of water molecules (M -lattioe), with & oell 
height of 15:4 kX., which is to decrease 
to 9-6 kX. by heating at least at $00" O., &nd to 
expand to 17 -0 kX. with ethylene 

l treatment ; (8) an unusual 
(G-lattioo) showmg a con- 
flguration repreeented by & gibb- 
Bite layer interleaved between 
bee aden ae dad e o. 
phyllite units); ita oell 
idee De 14:0 KX., Lh 
to be unaffected 
bs the treatments with ethylene 
glycol and water, and may be 
persistent at least "up to 700° O. d 
Thus it is considered that the 8 
J 


pattern at 700? C. 


mixed-layer structure containing 
the M-lattice and the G-lattice ; $ 
this line is expected to expand to 

15-6 kX., when the M-lattioeex- o 
pands to 17-0 kX. by treatment 
with ethylene glycol, and to de- _ o 
crease to 11:7 kX. when the M- o 
lattioe contracts to 9:6 kX. by 
dehydration. The long specing Myg. 1. 
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of 29-8 kX. is considered to be caused by a super- 

lattice composed of these two lattices. It may be 

expected that the super-lattice will be completely 
at the same time as the M-lattice becomes 

dehydrated. 

We are indebted to Prof. QG. W.'Brindley for 


_discusmion-of this problem. 


Tosuro Supo 
Geological and Mimeralogical Institute, 
Tokyo University of Education, Tokyo. 
..  Higosui TAKAHABSHI 
Chemical Institute, " 
Tokyo University, Tokyo. 
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Effect of Previous Stress-Strain History 
on the Ic Hysteresis Loop for. 
Rubber in Compression 


SHVHBAL investigators have shown that the 
bebaviour of rubber is affected a iably by ite 
previous streas-stram history. observations, 
in the main however, are based on indirect measure- 
ments of modulus and damping characteristics. Few, 
if any, have recorded streas-strai relationships in 
these investigations. Although it might be possible 
to calculate, from these indirect measurements, the 
alope and area of the dynamic hysteresis loop; such 
measurements give no indication of the position of 
the hysteresis loop relative to the axes of strees and 
strain. The position of the loop is of fundamental 
importance in assessing the dynamic characteristics 
of rubber, and plays a big part, for example, in 

the resilience of the material. To the 
best of our knowledge, little, or nothing, is known of 
the effect of ious stress-strain history on the 
Fires tha tent cor prosentod below and ib ig 
elt that the test record presented below may be of 
immediate interest to workers in this field. The 
record forms part of a major investigation which it 
is hoped to publish later. 

The test recorded in Fig. 1 consisted of several 


hysteresis ae aiio out at constant frequency, 
each about a different mean deformation. The mean 
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interval of up to 80 min. 


adjustment of the mean 
deformation before record- 
Ing the-loop in question. 
The small hysteresis loope 
le pn the periphery of 
& larger loop which was 

over the same 
range of deformation. This 
larger loop was performed 
very slowly—the rate being 1 cyole m 15 min. 
It would appear from these resulta that the so- 
called ‘history effect’ is but another manifestation 
of hysteresis. 

The test was repeated with dynamic loopa of 
larger amplitude fram which measurements could be 
made of area and slope. No difference could be 
detected in either the areas or slopes of loops recorded 
at corresponding mean deformations’ over much of 
the outward and return paths. 

The resulta presented here have a bearing on some 
previous observations concerning the terms resilience 
and percentage damping’. The term percentage 
dampi as the ratio of the loop ades 
ABOD (Fig. 2) to the area 4BOH#—does not 
AE ud cane or te er E 
ment of the loop, since the line AE is not a fixed 
reference line but moves with the loop. The term 
resilience, on the other hand—defined for the upper 
loop aa the ratio of area NADOM to NABOM —will 
theo permit a quantitative asmeeament to be 
made of the shift of the loop. In praotioe, however, 
since the areas involved are comparatively large and 
almost equal, the term resilience does not bring out 
the difference between the upper and lower loops. 
Therefore, before any quantitative work can be 
attempted on the effect of stress-strain history, the 
definition of some suitable means of measuring thé 
effect must be agreed upon. 


| 
| 
was allowed after each | 
| 
| 
| 
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D. M. DAVIES 
H. MoOarrion 
University of Nottingham. 
Nov. 27. 


! Davies, D. ML, Natwre, 170, 037 (1052). 


Regularities in the, F-Reglon of the 
lonosphere 
Tum variation of the maximum ionization density 
(N max.F4) of the P,-region of the ionosphere is known 
y to depart widely from the V oos x law of 
(where y is the zenith distance of the sun). 
It has, however, been recently shown by Ratcliffe! 


that if, instead of Nmar Fa the total ion content (per © 


unit cross-section) of the F,-region (rwP,) be con- 
sidered, the variations of the total ion content with 
*/ cos y appear to be more regular. I have followed 
up this view’, and have shown that if, in place of 
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npP,, the total ion content of the F,- and F,-region 
as a whole (nr) is considered, then the variations of 
nr with Voos y become very much more regular. 
However, it was observed that on these otherwise 
cuc e TI 
abnormal peaks are 

lined da. du D ethos golar 
superpoaing. themselves on the variations due to 
changes if the renithal position of the gun. In order 
to check this assumption seasonal variation curves 
of the monthly mean values of the 24hr. average 
total ion content (nr) were plotted (Figs. la, b, c). 
These seasonal variation curves—from which the 
solar tidal effects are obviously eltminated—are found 
to closely follow the oo I O08 y Ourves, 
justifying the assumptions made. The data analysed 
were for the same three statione—Slough, Falkland 
Islands and Singapore—as had been studied in the 
earlier work. 

These results also rt the recent hypothesis? 
that the F,- and F,-regions are formed by a common 
ionizing process (ionization of oxygen at its first 
ionization potential), and that in the single bank of 
ionization so formed there is produced, besides the 
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FA. L Seasonal variation curves of the monthly mean valnes 
Of Ag and oos x In 1051 (x fs the noontime zenith angle of the 
sun) 





mean noon values 


Fig. 2 Variation with latitude of the 
of PF, and ap for April 


ion content was also noticed. 
shows that, unlike the curve depicting the latitudmal 
variation of noon-time f*F, (dotted), that of the total 
ion content does not show the ‘Appleton dip’ around 
the geomagnetic equator. However, the maximum 
occurs on the io equator rather than on 
the geographic equator, showing that the distribution 
of even total ion content of the F,- and F,- 
régions is subject to ic control. 
My thanks are due to Prof. 8. K. Mitra for his 
idanoe and interest in the work. Thanks are also 
ue to the Scientific Man-Power Committee, Govern- 
ment of India, for financial help. . 
B. CmaTTHRJAM 
Institute of Radio Physics and Electronica, 
University, Calcutta. 


Thermal Diffusion Potentials and the - | 
Soret Effect 


Wann a 


homogeneous 80 
for & concentration gradient to be estab- 


Solution oo 
fons reversible to 


Reversible electrode A aible elootrode A 
at T* at T+ Ar 
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the change in e.m.f. during the establishment of this 
equilibrium can be calculated theoretically!-*. In the 
simplest case’, where the solution contains a wni- 
univalent salt obeying the ideal law, the ier 
in e.m.f., A,, for a cell containing electrodes reversible 
to anions ig 


Ag nim 2ET|F. ^, djdT (In m); (1) 
&nd, for one with cation-reversible electrodes, 
(Ay = + 2RT[F. n. d/dT (m m) ; (2) 


where an increase in concentration at the hot 
electrode is taken as positive, and», and ^. t 
the transference numbers of the cation nd anion 
respectively. 

Conditions suitable for the establishment of the 
Soret effect are not easily attamed, and earlier 
experimenta! designed to provide & test of the above 
equations were only partially successful. The diff- 
culty of verifying these equations, though not of 
determining Soret coefficients, may be overcome by 
a modification of the technique used in this laboratory 
for the measurement of thermoelectric e.m.f. values 
at the time of the establishment of the thermal 
gradient*. Using cells of substantially the same design 
as those used previously, we have measured the e.m.f. 
(Ap) of the cell: 


Ag le ee AgNO,, molality m + A Ag 


aT +AT - 


^ 


and oompered it with that found for an identical 
system with & solution of molality m in contact with, 
both electrodes. The resulte obtained in the two 
cases so far examined are shown in Table 1. 
The mean temperature in these I te was 
EU rdc] 20*O. The values of do/dT for & 
with no oonoentration gradient were obtained 
by interpolation from the results of independent 
The experimental values have the sign predicted 
by equation (2) and, in the second case, the numerical 
agreament is excellent. In the first, the di oy 
between the observed and the calculated is 
considerably greater than the experimental error in 
the e.m.f. measurements, and the experimental value 


a pe confirmation. 

ly, this method permits the investigation of 
deviations from the ideal equations shown above, and 
suggests a new method of investigating the Soret 
effect. An empirical kn of the relation A: 


Table 1 
m 
mol./1 AT aT lm Amn AT As At (cake 
ice S uon) CO) (us vel? Q.) "ut Ady) | ove d) 
009048 Zero — — 600 = = _ 
o po0048- H0 DODOURS 4-40 = 21 1:0 T1 228 
6 ees — 0-000015 435 — 1,204 -u1 — 595 — 589 


^ ~ 


, 


- No.439; February 6, 1954 

dilute solutions should prove of considerable interest 

in the theoretical interpretation of the Soret effect. 
H. J. V. TvzR2LL 


R. CoLieapas 
pi abusers , 
niversity of Sheffield, 
Sheffield 10 
Oct. 19 
de Groot, J. Phys. of ls Rad., 8, 120 (1047). 
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Anhydrous Hydrogen Fluoride as a 
Solvent for Proteins 


AÁNHYDROUB hydrogen fluoride (m.p. — 88°O.; 
b.p., 19-5? C.) has been found to be a powerful 


samples could be attached to a metal vacuum system, 
hydrogen fluoride added by distillation, and direct 
visual observations made in the absence of moisture. 


Among proteins which are readily soluble in hydrogen 
ffuoride ab 0° are ribonuclease, 


collagen, insulin and adrenoocorticotrophic hormone. 
These are all soluble at least to the extent of 20 mgm. 
per ml., and much more concentrated solutions can 
in general easily be prepared. Thus, & solution con- 
taining 350 mgm. per ml. bovine plasma albumin is 
still quite fluid at 0°C. ‘The solutions are clear, 
colourless to famt amber, and are very much less 
viscous than corresponding aqueous solutions. The 
globular proteins dissolve rapidly even at — 78°C., 
whereas silk flbroi and hide collagen undergo strong 
and require many hours at room temperature 

for complete solution. 
The iron-oontaining proteins cytochrome o, catal- 


ae a E 
fluoride. They give pink solutions which have 


absorption gpectra very similar to those exhibited in 


phenomenon, for it is found that metal phithalo- 
cyaninee, cobalt(III)amine-oomplex compounds, and 
a considerable variety of other metal-com lex com- 
pounds dissolve m hydrogen fluoride pre- 
cipitation of metal fluoride. 

Proteins were recovered by evaporation of the 
solutions on the vacuum line. Films of recovered 


lysoxyme, trypain, 
hæmoglobin, hide collagen, insulin and adreno- 
i io hormone are recovered in a water- 
soluble state after remaining in hydrogen fluoride 
solution for 2 hr. at 0° O. Recovered insulin was 
found by bioassay on mice to have retained 80 per 
cent of ita initial activity, and similarly adreno- 
corticotrophic hormone was recovered intact with 
full retention of its original biological activity. The 
biological properties of the other water-soluble 
tems after recovery remain to be examined. The 


surprising retention of biological activity by insulin 
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and adrenooorticotrophio hormone after dissolution 
and recovery from hydrogen fluoride solution suggests 
that this solvent may have real significance in protein 
studies. . 

Because of ita low freezing point, ee hydrogen 
fluoride may be an interesting medium for carrying 
out chemical reactions on proteins at very low tem- 
peratures. For example, rt has been observed that 
ozone, which appears to be quite soluble m hydrogen 


. fluoride, changes a pink hemoglobin solution to 


green. Hydrogen peroxide solutions in hydrogen 
fluoride (prepared by addition of the 1:1 urea— 
hydrogen peroxide addition ) change the 
pink colour of cytochrome o and catalase solutions 
to yellow. ‘Trioxane, which has been found to be 
highly soluble m hydrogen fluoride, gives a typical 
formaldehyde reaction when added to a protein 
dissolved in hydrogen fluoride; the viscosity of the 
solution increases until a rigid gel results. These 
and other characteristic protem reactions with many 
of the usual protein reagents can thus be carried out 
at much lower temperatures than has bean possible’ 


in aqueous systems. 
Details of these experiments will appear elsewhere. 
JOSEPH J. Katz 


Chemistry Division, 
Argonne National Laboratory, 
Lemont, Illinois. i 

Deo. 4. 
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Formation of a Mixed Disulphide of 
Cystelne and Glutathione 


Iw our studies on the synthesis of glutathione 

Saccharomyces oerevisiae, the yeast was incubated 
In 0:01 M potassium dihydrogen phosphate with 
cysteine containing sulphur-35. Samples of the mix- 
ture were removed at intervals and the component 
amino-acids and by 
chromatography. chromatograms were sprayed 
with a ninhydrin solution and autoradiograms of the 
chromatograms were made on Kodak ,No-screen 
X-ray film. 

When & phenol-water mixture was used for pre- 


observed. This substance (Ry = 0-27) was intermedi- 
ate between glutathione disulphide (Ry = 0-10) and 
cystine (Rp = 0-42). It was found in largest amounts 
in the mixture of yeast and sulphur-35 cysteine imme- 
diately after the cysteine had been added to the yeast 
and before it had been metabolized by the cells to 
any, extent. M dad E 
oxidized to the disulphides during Ven d ie 
under our conditions, it seemed possible that 
substance was & mixed disulphide of aratan add 
glutathione formed not by the yeast but by oxidation 
by the air. The intermediate compound was shown, 
indeed, to be a disulphide by the use of Toenniee's 
b 

Further die ur iden the view that this 
oompound was & disulphide of cysteine and 
aeiio and iat i was fore in dio absence of 
yeast cels was obtained by mixing cysteine and 
glutathione in aqueous Solon inc in the absence of 
pa eae a end Hcr a glutathione 
labelled, with radioactive ur. Asolution ofsulphur- 
85 cysteine was mixed with non-labelled glutathione 
in the absence of yeast cells, and this mixture was 
chromatographed immediately after being prepared. 


206 


Agam three substances which reacted with nin- 
hydrin and which had the Ry values mentioned above 
_were found. Cystinb and the intermediate spot were 
shown by an autoradiograph of the paper chromato- 
gram to contain sulphur-35, while the glutathione 
disulphide spot did not. By A ey Ga eee ta 
chromatogram with & thin end-window Geiger- Miller 
tube, Jt was found that 30 per cent of the sulphur-85 
cysteme was incorporated into the intermediate 
when the initial solution contained equi- 
molar amounts of sulphur-35 cysteine and glutathione. 
A similar experiment was carried out with gluta- 


thione containing sulphur-35 and non-labelled oyst- 


eiue. When the salphur-38 glutathione and cysteme 


were mixed in solution and the mixture chromato- 


graphed, the intermediate disulphide spot 
appeared. This substance and glutathione 
nuc M. 
spot was not. It was concluded, therefore, that this 
material was most probably a mixed disulphide 
of cysteine and glutathione: 


y+ Gta. (Oy8).Gly 


- '( 


Wikberg’ has reported the formation of a mixed 
disulphide of glutethione and cystemylglycme when 
glutathióne was partially hydrolysed. His mixed 
disulphide was separated by paper electro oresis 
from cystine and glutathione disulphide. e als6 
reported the preparation of & mixed disulphide of 
cysteine and glutathions by oxidation with perhydrol 
at pH 7-5. 

The resulta reported here were discussed before the 
American Chemical Society Meeting at Los Angeles 
in March 1958. 

AxTHUR H. LIVERMORE 
HpwaED O. Musoxa 
Chemistry Reed College, 
Portland 2, peer f 
Sept. 28 
1 Toennies, G., and Kolb, J. J., Anal. Ohem , 23, 823 (1051). 
! Wikberg, Hekil, ature, 173, 396 (1953). 


A Method for the Cleavage of 
2,4-Dinitrophenylhydrazones and its 
Application to Steroida! Ketones 

2 4-DINITROPHENYLHYDRAZONB8 have proved very 
useful derivatives for identifloatian purposes, but 
have so far found y limited application in 
parative work. de ET 


d method for the regeneration of the 
carbonyl compounds. As Djerassi 
SI d out!, the failure to oleave 2, henyl- 


ydrazones has imposed considerable limitations on 
been use of the Mattox—Kendall' dehydrobromination 
method in the fleld of sterol chemistry. Thus, in the 
case of 2,4-dinitrophenylhydrazones of A‘*-dien-3- 
ketosteroids, only about 5-10 per cant of ketone 
could be recovered after treatment with pyruvic acid 
and hydrobromic acid, and derivatives of A’*-dien- 
3-ketosteroids could not be split at all’. 

We have now found that the splitting of these 
2,4-dinitrophenylhydrazenes oan be achieved in good 
yields by the following general procedure, the quant- 
ities and times for saturated-, A!-, and 
At-8-ketosteroids denoted by (a), and those for 
A14- and O ETE by (b). The 2,4-dinitro- 
phenylhydrazone (1 gm.) is dissolved in acetone 


— 
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(a, 200 o.0.; b, 500 0.0.) contaming Gonseniteted: 
hydrochloric acid (a, 5 c.o.; b, 10-20 9.0.) and Ns 
solution is refluxed (a, 45 min. ; b, 7-8 hr.) ;` this ' 
displacement can also be brought about at ordinary 
ture for 2,4-dinitrophenylhydrazones of class 
(a) (24 hr.) and for the more soluble derivatives of 
class (b) (15 days). The yellow to orange-yellow - 
solution is slightly cooled and treated with stannous 
chloride (5 gm.) dissolved in concentrated hydro- 
chlorio acid (20 o.c.). Water (a, 80 o.c. ; b, 80 0.0.) is 


*added and the mixture heated to reflux m an atmo- 


sphere of nitrogen for 45 min.; further heating ~ 
decreases the yield and of the ketone recovered. 
With 2,4-dinitrophenylhydrazones of both classes, 
this reduction oan be carried out at ordinary tem- 
The acetone is distilled off under. 


ketone 18 I by the usual methods. 
procedure the following resulta were 
obtamed with approximately 1 gm. cach of 2,4-di- 


: yia, 98 per cent (m.p. 127-128"; lit, 129— 
Ar : yield, OS per oent (m.p, 78-79 8°; Lii, 


(3) eee it M pe omt top, 107 om al 


8 Poem A a si: CT 
xcv, vo 


(6) per oen (m.p, 110-111*;" 
SE dn yield, 88 per cent. y 
" Bari A 14. 3- kekoetiooholgd ven ate : yield, 67 per omi T 


ise les litt, 158*). , 


As it is somewhat diffloult to-purify ETE 
dien-8-one on & small soale, the yield was determined 
by reoonverting it into the corresponding 2,4-di- 
D EE (m.p. 234? from acetic acid). 

successful cleavage of the A‘*-dien-8-one 
Pract ae: supports Djerasei's eee that they 
are true h and not pyr&rzolme derivatives 
(of. ref. 1, footnote 19, p. 1005). 

The final benzene solution of methyl A**-3- keto- 
etiocholadienate was extracted with sodium bi- 
carbonate solution. On aocidiflcation this gave 
110 mgm. of an acid (m.p. 277—280? with deo.), 
showing that partial hydrolysis of the eater group 
had ocourred. 

Other ketones, such as dibenryl acetone, have also 
been recovered successfully by this treatment. , 

We that the method is of wider application 
and that it alae of preparative 


We v wish to ae ioe ta cadis io Dg. Carl Djerasei, 
to tha CIBA. S.A. (Basle) and to the Schering A.G. 
ee EE rera 

ted this work. Full details of this investigation, 
inoluding improvements in the preperation and puri- 
ae of some 2,4-dinitrophenylhydrazones of 
3-ketosteroids, will be published in the Bull. Soc. 
Ohim. Belg. 
7 J. DHMAEOXHR 
‘ R. H. MARTIN 
Service de Chimie Organique, 
Faculté dea Sciences, 
Université Libre de Bruxelles, 


Belgique. Oct. 10. 
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Formation of Acetyl Phosphate by the 
Action of X-Rays on Monoethyl Phosphoric 
Acid in Aqueous Solution 


Ova earlier work on the chemical action of X-rays 
on the nucleio acids in aqueous systems! has led us 
to suggest that labile compounds, including labile 
phosphate eaters, are formed on rradiation, and that 
these may play some part in the breakdown of the 
polynucleotides. Following some observations on the 
effects of the radiation on relatively simple phosphate 
esters (for example, ee a phosphogly- 
ceric acid), we have In general, 
oxidative attack at a > CH(OH) cae alcohol) 
group by the free radicals oan lead to the formation 
of a > C—O (carbonyl) group, and that, rf the latter 
ig æ- or B- to & phosphate group, a more or less labile 
ester is produced’. 

In order to elucidate further the chamical mech- 
anism by which labile phosphate esters are formed m 
these circumstances, a systematic investigation of the 
effects of X-rays on & number of phosphate esters 
has been undertaken. 

M E 
the simplest phosphate esters, namely, monoethyl 
hoep horin anid: ere one ht expect that oxida- 
tive attack by the radicals on primary phoephoryl 
group (—CH,OPO(OH),) would lead, by by a relatively 
straightforward process, to the oo alde- 
hyde, together with inorganic phosphate. the 
other hand, we may apply, m the presence of oxygen, 
& meéchaniam which we have recently found to be 
operative in the attack on certain simple aliphatic 
compounds* ; this involves reaction of the organic 
radical primarily formed with molecular oxygen, 
which can lead to an organio hydroperoxide. 

In the case of monoethyl phosphoric. acid, the 

ide resulting from attack on the primary 

phosphoryl group would have structure (I), sub- 

sequent decomposition of which could lead to acetyl 
usua (LT) : 


O,H 


| 
OH,UH.O.PO(OES, .. H9 , CH,CO.0.P0(0H),. 
Q aD 


We have now demonstrated that this latter. mech- 
anism does, in fact, also hold for this system, amoe 
we have been able to show that irradiation of mono- 
ethyl phosphoric acid with X-rays in the presence 
of oxygen gives &oetyl phosphate, among other 
producta. This conclusion is based on the following 

evidenoe. 

. (i) Blow liberation of inorganio phoephate after 


reaction‘ for acetyl phos- 


Lipmann 

phate, namely, formation of bridle esate) pera: 
hydroxamio acid which gave the ferris 
salt in acid solution (ferric acethydroxamste was 
identified by its absorption spectrum). 

(ni) A difference in the yields of morganic phog- 
hate as determined separately by the methods of 

and Lopez’ and Bérenblum and Chain‘; 

whereas the former is suitable for the determination 
of inorganic te in the presence of acetyl 
phosphate’; under the conditions of the Berenblum— 


Obain diy hydroiy it is known that acetyl phosphate 


: 100.mL ofa 
orio acid (0-1 per cent 
5-5 and saturated with 


solution of monoethyl ph 
calcium salt), adjusted to p 
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oxygen (1 atm.), were irradiated with X-rays (200 kV.) 
with a total dose of 7 x 10‘ r. (integral doee-rate = 
2,840 r.[min.). Under these conditions, 15 moles 
af acetyl phosphate per 100 ml. were produced. At 
the same time, some acetaldehyde was formed and 
about 5 umoles of inprganic phosphate; somewhat 
more inorganic phosphate than acetaldehyde is to be 
expected, owing to the alight decomposition of the 
acetyl phosphate during irradiation. 

These results show that one of. the major processes 
occurring under these conditions is that leading to 
acetyl phosphate. In agreament with the meohaniam 
outlined above, we have found that the formation of 


acetyl phosphate requires the presence df molecular 


oxygen. 

These observations would suggest that certain. 
other containing the primary phosphoryl 
group ( Mesa) ra may give, on irradiation in 
the presence of oxygen, eal RE acyl pbos- 
phate to a smaller or 

Thus, labilization of organio pcne es esters oan 
be due to-the production of carbonyl groupe (a- or 
B- to the phosphate) and/or, under certam conditions, 
to the formation of acyl phosphates. Carbonyl 
groups can be produced by OH. radicals (generated 
by the action of the ionizing radiation on water, 
namely, H,O ~~— H + OH), and their formation is 
therefore not t upon the presence of oxygen 
in solution, although, for reasons discussed pre- 
viously, should, in general, enhance the 
yield Sf the oarbariyl compound. On the other hand, 
for the formation of the acyl phosphate, as described 
above, the presence of molecular oxygen is essential. 

This appears to be the first instance in which 
acetyl phosphate is formed by a relatively simple 
oxidation process in solution. 

Our thanks are due to the Northern Council of 
the British Empire Canoer and to the. 
Rockefeller Foundation for financial support. © 
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A Trough for Paper Chromatography 
consisting of Segments 


THs sensitivity of ohromatography is such 
dist jack of reprodueibilty offen Lampen the 
systematic approach. In order to facilitate measure- 
ments under identioal conditions, we are using & 
glass trough which consists of four equal segmenta. 

Each segment can hold duplicate strips of paper 
of 7 am. x 40 amn., or ane oan apply two sheets of 
paper of 40 cm. x 40 cm. if three small cuts are 
made on the top edge (see Fig. 1). To mark the move- 
ment of liquid flowing from one segment, l o.c. of 
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with 


Fig 1. Apparatus for descenso me paper chroma iograniy 
a trough our segments 


` 


10-* M quinine sulphate is added to segments 1 and 3 ; 
after the has been dried, fluorescence shows 
clearly the borders of the solvents flowing from each 
segment. If the position of the trough is exactly 
horizontal, these borders are found to be perfectly 
vertical to the axis of the trough. We can thus 
establish a pH gradient an & paper, when each seg- 
ment contains & buffered solvent system of a slightly. 
different pH. When this technique is applied to 
protein hydrolysates as & second run (first run with 
propanol/water 7 : 8), it is possible to accelerate or to 
alow down the movement of amino-acids with polar 
groups; in many instances incomplete separation 
can be overcome. ; 

The following example demonstrates the effect of 
a variation of the ionic strength of the buffer system 
on the separation of arginine, lysine and glutamio 
acid. The solvent system m-creeol/phenol 1:1 ur 
used as described by Levy and Ohung!; 0-1 
potassium dihydrogen phoephate/0-05 M sodium bor- 
ate of pH. 9-0 and of' varying ionic Was 
added as buffer. The run lasted for 17 hr. at 18° 
on Whatman No. l paper. One paper of 40 am. x 
40 em. was used, and at the end it was cut into four 
equal strips pul pa eie The oolour was de- 
veloped with ninhydrin &ocording to the method of 
Moore and Btein*. 

Besides the Ry-values, we give in Table 1 the 
planimeter value of the areas of the spots. We are 
using the latter as a measure of the oompabtnees of 
spots; but we do not consider them to allow & quanti- 
tative evaluation of single amino-acids as has been 
suggested elsewhere. : 
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Fig. 2. One-dimensional chromatograms showing the tnfuenos 
of an increase of the 1onlo strength of tbe borate buffer on the 
same paper under identical conditions 
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Table 1 


Tonio oe of borate buffer 
0 005 0 0114 


0 0170 


0 1 
021 0-17 
014 053 





' Thus an increasing ionic strength of the borate 
buffer leads to an improved separation of basic and 
acidic amino-acids, as well as to more compact spots. 
Cu. WUNDERLY 
Medical University Clinio, 
Zurich. 


Bicarbonate Content of the BI 
Fluid and Carbonic Anhydrase in the 
Pregnant Rabbit Uterus 


Ir has been noted in the course of a chemical 
investigation of the ies of rabbit blastocyste 
that the fluid which the oavity of the blastocyst 
at six and seven days after mating turns distinctly 
alkalme after withdrawal and standing in air for & 
few moments, whereas at eight days, in similer 
circumstances, the reaction of the fluid remains 

r&ctioally unaltered, at pH 7:81. In view of the low 

ing capacity of the fluid obtained from six- and 
seven-day old blastocysta, it was thought likely that 
bicarbonate may be responsible for the shift m tbe 
pH value. Accordingly, manometric determinations 
were carried out in samples of fluid from blastocysts 
at six, seven and eight days after mating, collected 
by means of a technique described elsewhere’. 

The results of the manometric experiments have 
justified our assumption: & remarkably high content 
of bicarbonate, three times that present In maternal 
serum, was found in the unimplanted six-day old 
blastocysts; at seven days, when the majority of 
the blastocysts are in the proceas of inoipient im- 
plantation, It was leas, but there was still a oonsider- 
able amount of bicarbonate in the fluid; on the 
other hand, at eight days, when implantation is com- 
plete, the level of bicarbonate was somewhat below 
that recorded for maternal blood (Fig. 1). As a 
matter of interest, it may be added here that we 
have also examined the bicarbonate content in cow 
ovarian follicle fluid from early luteal phases’, and 
in cow and pig allantoic and amniotic fluids (at 
twenty-nine and twenty days of pregnancy, respect- 
ively); exoept for the pig allantoic fluid, which at 
that stage appeared to lack bicarbonate, the other 
fluids exhibited bicarbonate values close to those 
found m blood plasma. 

The oocurrence of bicarbonate in & high concentra- 
tion in the early blastocysts has led us to mvestigate 
the presence of carbonio anhydrase in the uterus. 
The uterine mucosa was collected from th 
bled six- and seven-day pregnant does, and also 
non-pregnant rabbits, and assays of carbonic an- 
hydrase activity were carried out in saline-phosphate 
extracta from the mucose, by means of the colori- 
metric? and boat‘ methods. It was found that the 
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. 1. Bioarbonate content in the rabbit bisstooysi fluid: 
= 0, blastocysi fluid ;- x, maternal serum 


non-pregnant uterine mucosa possessed practically 
no carbonic anhydrase activity ; the extracts made 
from the mucosa of the pregnant uteri, however, 
invariably showed strong carbonic anhydrase activity 
which could be completely inhibited by low oon- 
oentrations of ide, the o inhibitor 
of this enzyme’; the residual bl in the uterine 
extracts accounted for not mare than a tenth to a 


Ib is too early to speculate on the mechanism of - 


bicarbonate formation in the early blastooysta, pin 
on the role of carbonic anhydrase in the p 
uterus. However, by way of commentary, we should 
MES io oal iy. ceria facts whioh may well 
have some bearing upon our observations. as 
first-the presence of bicarbonate in the rapidly grow 

ing blastocyste, it is significant that the requirement 
for bicarbonate, and also for phosphate ions, m syn- 
thetls media for embryonic cells proliferating in 
tissue cultures has repeatedly been streesed of late’. 
While, however, the inner coel massa of the rabbit 
blastocysts obviously has at ite disposal an ample 
supply of bicarbonate, the total phosphorus content 
of whole six-day-old blastocysts was found to be 
nob more than 2-5-2-8 mgm. per cent. Next, with 
reference to the oocurrence of carbonic anhydrase in 
the female reproductive tract, ib is noteworthy that 
some time itg presence was reported! in the 
uterine 
observations of Meldrum and Roughton’ may also 
be relevant to our ; these authors have 
observed that early fatal. goat blood contained but 
traces of carbonic anhydrase, and that even towards 
the end of gestation fostal blood still possessed only 
10 per cent of the activity of maternal blood ; further- 
more, a similar defleienoy in carbonio anhydrase is 
known to exist in chicken embryos’. 

Efforts are being made to extend to other species 
the present study on the distribution of uterine oar- 
bonio anhydrase t the- entire period of 

cy, in an endeavour to establish the physio- 
i of this enzyme for the developing 
pate it is hoped that at the same time a olue 


f 
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may be found to account for the High content of 
bicarbonate in the early blastocysts. 


tural Research. Council 
Unit of Animal oe a naan) 


Md Institute, 
University of Cambridge. 
Deo 


; b. r 


1 Lotwak-Mann, O., J. Embry. Egp. Morph. (in the press). 


Ruminant-like Digestion in a Marsupial _ 


Wrru very few exceptions, animals do not produce 
an alimentary cellulase ; tly cellulose, 
which may constitute 4 sepa proportion of 
the diet of herbivores under many environmental 
conditions, is made available as a nutrient only by ` 
the fermentative activities of the microbial population 
of the alimentary tract. In most mammals this occurs 
In the cecum and colon, where the material is delayed 
long enough for effective fermentation. Their ee 
physiology is nevertheless characterized by ab- 
iad dos dl, em This is the main metebolio fuel 

is found in high concentration in the blood, & 
much reduced level resulting in coma. 

The contrasting digestive physiology of ruminanta 
has been extensively inveetigated in reoent years. 
Ingested food passes direotly to the rumen where & 
considerable quantity of the callulose, as well as the 
other more goluble oarbohydratee, undergoes ferment- 
atian dass in a mixture of fatty acids! along with 
carbon dioxide and methane.  Favourable growth 
oonditions for the rumen microbial population are 
maintained by the copious alkaline salivary secretion. 
This pregastric fermentation means that little or no 

uoose-yielding materials are presented for absorption 

the Intestines. This is reflected in a much lower 
blood-gluooee level in ruminants (85:5 mgm. per 
cent)! than in non-ruminanta (80 mgm. per cent). 
Of the volatile fatty acids absorbed from the rumen 
and large intestines’, are lo, as most 
of the circulating acid is acetio acid, which has & 
gluoose-spering action in the tissues*. Consistent with 
this, very low blood-glucose levels after insulin 
treatment are well tolerated’. 

The marsupial 
here were 
initiated as a result of three unrelated observations : 
(a) dissections showed that the stomach was oom- 


fonctions’, that the normal low blood-sugar could. 
be lowered still farther by insulin treatment without 
overt deleterious effect. 

A ruminant-like digestion was thus suggested, and 
microscopical observation on stomach contents oon- 
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firmed the presence of a rich microbial population 
similar to, but rather simpler than, that of the sheep. 
No ciliates have been observed ; but this may be due 
to the diet. The digestibility of the cellulose has not 
been assessed, but extensive microbial erosion of this 
material within the stomach bas been observed. The 
steam-volatile acids produced in the upper stomach 
are almost completely absorbed by the time the 
ingesta reaches the fundus. The pH of the upper 
stomach varies between 4-6, and 8-0, acoording to 
the activities of the and the level.of 
fatty acids (range 15-2 M/mol. per cent). The 
identity of the volatile acids has not ocd investiguted: 
nor the so of alkali to the upper stomach. . 

Blood drawn from the aorta, the vens cave, 

pu D M E 

ely low blood-sugar stetus of the animal, and 
show clearly that the fatty acids produced in the 
stomach and cecum are absorbed into the portal 
vein. Same of these acids are removed im the liver, 
and comparison of arterial values and venous returns 
demonstrate clearly that fatty acid is removed by the 
tissues. These experiments will be reported fully 
elsewhere. 

These are of interest on two oounta. 
(1) It is generally held that the evolutionary lines 
emerging from therapsid reptiles and leadmg to 

ials and éutheria have been separate since 
the Cretaceous. This means that the ruminant type 
of digestion has been developed mdependently m 
marsupial macropods and eutherian ruminants. It is 
therefore a new and cam example of parallel (or 
convergent) evolution. (2) Setonéx, domesticated and 
averaging only 2-8 kgm., promises to be a and 
fruitful tool for metabolic studies parallel to those 
on domestic rumimanta. 

The marsupial-holdmg pens were erected with 
funds from the Commonwealth Reséarch Grants to 
the University ; salary and expenses for G. Sharman 
were fram a Nuffield grant. 

G. SHARMAN 
H. WanimsG — 
Institute of Agrisalaars, Zoology Department, 
University of Western Australia, 
Nedlands, Western Australia. 


: Bept. 24. 


M. W. 8., Marshall, B. A., and Philllpson, 
ia Theol, Wü, 197 Cade). iz 


ee Hep. Be E T qm Cpu. 
J., MeAnally, R- A, and Philltipson, A. T., J. Kap. Biol., 


Intravital Staining in Titrations of Group B 
Coxsackie Viruses in Weaned Mice 


ee diam artis 
capable of producing & severe pencreatitis in 
vs duc Ee Neoroais ih s ers 
-àoinar timsue occurs within & few days of infection 
and involves a high proportion of the cells in affected 
areas. These observations, together with the affinity 


peritoneally with 0:5 ml. of a 0-5 per oent solution 
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pancemaran m sd np man 


panoan cps Aaa bap oe 3, normal; 4 & & and 5, us par 


Infected 
and 2, 


of trypan blue in galine, four days after inoculation 
with virus. When mice are killed four hours after 
injection with the dye, the pancreas in infected 
animals is found to be stained intensely (Fig: 1).. 
In most cases intense dark blue staining of a large 

of the pancreas is found, and m the remainder, 

ter blue areas of varying size are seen. Staining 
may be demonstrated from two days after moculation 
with virus, and increases rapidly in intensity. 
Maximum intensity of staming is reached within four 
days, and is retained for several days. These results 
were obtained by investigation of the mfluence of 
virus dosage and time on the degree of staming, and 
showed that the most suitable (shortest) time be- 
tween inoculation with virus and injection with dye 
in titrations is four days. 

In the ing table, resulta of five parallel 
titrations in mice 21—24 days old of a single pool 
of a Group B strain (Adelaide 1) by two methods are 
presented, The ‘conventional’ LD50 and ID50 titres 
were calculated by the method of Reed and Muench" 
from the number of deaths which oocurred within 
three weeks and the number of survivors which had 
suffered fat replacement of pancreatic acinar tissue. 

The titre determined by the intrevital 
technique was found tò agree closely with the LD50 
titre; the 'oonventional ID50 titre was slightly 
higher. The latter obeervation suggests that, in & 
small proportion of infected mice, pancreatic necrosis 
is not revealed by intravital either as a 
result of delayed development of the lesion when the 
inoculum is small, or because not all centres of necroais 
involve the surface of the pancreas. 

In further experiments the technique has been 
shown to be suitable for use in neutralization testa, 
since neutralization indices of sera estimated by the 
above technique and by LD6O0 estimations agreed 
closely. 


OOXPAXTBON OF TTTEBNS OF A Gropr B VIRUB BY Two TECHNIQUES 





* Titres are expressed as their negative logartih ms. 
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adequate ly of litters may be difficult, particu- 
larly in Eel. laboratories. The technique described 
overcomes many difficulties by allowing the use of 
weaned instead of suckling mice; by reducing the 
time taken in titrations from three weeks to four 
days—in itself desirable—acoommodation problems 
are alleviated, and much of the time normally 
spent in the daily examination of “mice is saved. 
The method would be particularly valuable in large- 
soale screening tests of sera for ming anti- 
bodies, and is at present being used y in 
this laboratory for that purpoee. 

To date the technique has been successfully applied 


used for virus passage rather than to differences in 
susceptibility of different mouse strains. The 

l may therefore be more widely applicable 
than at first a 


1Pappenhbetmer, A. M., K L. J., and 8. 
). . W. Aux. J. Bop. 


J. . M 
cd Mei, D, 


Chromosome Number of Human 
Endometrium 
. Tam determination of chromosome number in 
1uman somatic tissues been the oeuge of con- 


ihe proliferative stage. From a study of one thousand 
1u0lei, he finds that the highest frequency di i 


studying the 
number in human endometridm and 
also in the epithelial cells of the cervix uteri both in 
aormal and in malignant conditions. The present 
'ommunioation is based oa e sendy GF the chen 
iomes of the human endométrium in the proliferative 
e. 
uman endometrial tissue immediately after 
emoval was cut into small pieces and was transferred 
o 0-002 — 0-005 M oxyquinoline solution® for 2 hr. 
+ 16° 0., after which it was fixed either in acetio 
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Mig. 1. Metaphase chromosomes of human endometrium. (x 1,000) 


alcohol for Feulgen squash or was subjected to the 
&oetio—-carmine technique. As & result of the pre- 
treatment, the chromosomes are more or less straight- 
ened, and the centromeric region and the split be- 
tween the chromatids of the individual chramoeome 
are ted (Fig. 1). Squashmg may also cause 
oellular as pointed out by Bachs*. Doubtful 
cases have therefore been avoided so far as icable. 
The chromosome number counted in the different 


ranging 
from 40 to 47; of the latter, 88 nuclei had 40-45 
chromosomes.  '[wen nuclei had chromosomes 
ranging from 80 to 89, of which 14 had 86-89 chromo- 
somes. Three nuclei had 54, 55 and 50 chromosomes 
respectively. My observations, therefore, support 
Timonen's conclusion regarding the variability of the 
chromosome numbers between different cells, but the 
range and characteristics of variation observed by 
him are not found in my material. My unpublished 
observations on the chromosome numbers m human 
i IRGU rt Timonen’s oon- 


Thos, ib now, appears fairly certain that the 
chromosome numbers vary widely between different 
cells of the same tissue as well as between different 
tissues, not only in human beings but also in other 
mammals. That this is due to the presence of mitotic 
abnormalities such as lagging, non-disjunotion, 
multipolar spindle, eto., in the tissue is also clear. 
Admittedly, human tissue is difficult material for 


'abromoeome counts; but the differences ‘in results 


reported by Timonen, Sachs and myself can scarcely 
be due to technique alone. There must be some 
other real source of variation which would account 
for the differences. It seams to me that two factors 
may play an important in the production of a 
particular frequency distribution of chromosome 
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Fig. 2. Frequency distribution of chromosome numbers 
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number in & 
age of the tiasue; and (ii) frequency of mitotio 
abnormalities originally present in the tissue. Gopal- 
Ayengar! has reported a very significant observation 
which supports this hypothesis. He finds, in his 
study of transplanted tumours in several strains of 
mice and rata and in the Chinese and golden hamsters, 
that the cell population of early transplanted genera- 
tions of tumours are almost entirely diploid, whereas 
later transplanta have diploid, triploid and jnter- 
mediate types exhibiting & gradual shift to tetra- 
ploidy. - 

I am indebted to Dr. Subodh Mitra, director of the 
Chittaranjan Cancer Hospital, Calcutta, for providing 
laboratory facilities and for his mterest, and to Dr. 
S. P. Ray-Chaudhuri, of the University of Calcutta, 
for his guidance during the course of investigation. 


G. K. MANNA. 
Cytological Laboratory, 
Chittaranjan Oanoer Hospital, 
Russa Road, 
Calcutta. 
Oct. 2. 


1 Trmonen, B., Ada Obei. of Gyneco. Sosndinao., 81, Supp. 2, 1 (1960). 
3 Bachs, L, Nafwre, 178, 205 (1958). 
ona ENTE acl nE 


of the Heart of Asellus 
aquaticus L. 


. Work on this subject was carried out some years 
ago, on nearly three hundred mtact mdividuals and 
heart preparations, -the latter I of heart, 
pericardium and dorsal body-wall of thoracid 
region. The heart-rate of an average (10 mm.) 
individual at summer temperature was 180—200 per 
min., but heart-beat was interrupted for short 
perioda, for example, at the onset of & burst of loco- 
motor activity. Dissection of the preparation always 
slowed and sometimes arrested the beat for periods 
up to 30 min. On recovery, the beat was regular 
and inoeegmant, often at the maximal normal rate. 

Mechanical and electrical stimulation revealed an 
accelerator nerve following the anterior sorta, un- 
doubtedly the anterior nerve of Alexandrowicz'. 


Physiology 


Transection of the ventral nerve cord just behind the . 


. head regularly slowed the heart in siu. Transection 
of the anterior aorta in this region had little effect, 
and transection of the ventral nerve cord farther back 
had progreasively leas effect. Section of the anterior 
thoracic segmental nerves also had little effect; but 
cutting those of posterior segmenta, or damage to the 
abdominal ganglia, often (not always) caused tem- 
porary arrest—probebly an injury-stimulation of 
eardio-inhibitory fibres. 

Faradio stimulation of the preparation aocelerated 
the beat, which synchroniwed with the stimulus at 
moderate rates of acceleration. Increasing rate pro- 
greasively shortened systole, until complete diastolic 
‘amplitude-arrest’—probably tetanization of the 
dilator muscles". On switching aff, such an arrested 
heart passed back through the stage of rapid flutter 
to ita normal beat. Sensitivity of the heart to faradio 
stimulation when applied in the sortic region was 
greater than when applied in the heart region itself, 
go that & rate of stimulation which arrested when 
applied in the former region, accelerated when 
applied in the latter. Sensitivity was much lower to 
faradio currenta applied transversely than to those 
along the heart. i 


NATURE 


particular tiasue. They are: (i) mitotic 


^ 


February 6, 1954 vo. 173 


Relatively light pressure, localized or diffuse, to the 
ventral face of the floor of the pericardium caused 
arrest, ita duration proportional to mtensity of stimu- 
lation; & local reflex inhibition seems indicated. 
Moderate traction dorsalwards of the roof, of the 
pericardium (that is, the body-wall) usually aoccel- 
erated the heart-rate, and the volume of the peri- 
cardium may be the critical factor. Exoeemive traction 
inhibjted heart-beat. 

Asynabrony between the two ends of the heart 
was observed after transection of the doreal heart- 
wall’, and often in moribund preparations. Some- 
times asynchrony between the lateral halves was 
observed ; on occasion one half, longitudinal or 
lateral, was completely quiescent. Oomplete asyn- 
chrony of all muscle fibres—the ‘bag of worms’ type 
of fibrillation—was produced by excess sodium 
chloride and possibly by other conditions. Activity 
of aortic valves and ostia showed some independence 
of that of the myocardium, as expected from their 
innervation! ; but in recovery from arrest, activity 
often began in the ostia and spread to the myo- 
cardium. 


The optimal concentration of sodium chloride 
for survival appeared to be 0:8 per cent, that is, 
lower than that used by Kawaguti* for A. neppon- 
ensis. Preparations survived up to 48 hours in 0:6 
per oent sodium chloride, 0-02 per cent potassium 
chloride, 0-02 per cent calcium chloride, 0:02 per 
cent sodium bicarbonate, and 0:2 per cent glucose. 
Exxoeas calcium and deficit of potassium ions slowed 
or arrested the heart in diastole. Excess potassium 
ions accelerated, with diastolic amplitude-arrest 
as the limit; exoskeletal calcium ions probably 

vented effective calcrum-deficit, and oeloium-free 
Ringer’s solution had little effect. Magnesium, 


beryllium and hydrogen ions slowed, to arrest in 


diastole. Acetyl-choline &ooelerated in relatively high 
concentration’. Adrenalin had no oonsistent effect. 
Inhibition by the &nimal's own digestive fluid* was 
confirmed ; mammalian lipase and trypsin similarly 
Inhibited. 

The curve relating temperature centigrade (T! 
(changed gradually) to beat-interval (i), that- is, 
to the reciprocal of rate, was approximately a 
rectangular hyperbola (t +a) (T + 6) =o, where 
a, b, o are constants. Thus there was an 
limiting rate and a lower limiting temperature, 
a ‘physiological sero’, at which the beat virtually 
ceased. This varied between + 4° and’ — 4°C. 
(obtained by supercooling), in different mdividuals, 
but was usually below 0°O. I Tate wat 
attained at 25-35° O., that is, again variable between 
individuals; above this temperature there were 
irregularities and slowing of the beat. Binoe a was 
amall (leas than 0-5 seo.) a virtually linear relationship 
between rate and T was often obtained, and it follow: 
also that (log #)/{log (T + b) ) was virtually linear 

i seeding the supercoolec 


Dept. of Zoology and Comperative Anatomy, 
Univeraity Museum, 
Oxford. 


: J. Ba J. Mer. Biol, Assoc. U.K., 81, 85 (1962) 
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4 Victoria Street, Shrewsbury 
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"SED The new Projectolux Camera 
is eminently suitable . for 
magne ons from twenty- 
five digieters to the highest 
powers. Tho correct and 

,,, Permanent alignment of the 

E " lighting system will be found 

Max). invaluable by the busy 











A powerful source for all methods of microscope 
illumination. Bullt-In transformer and switch for 
regulating Intensity. Full adjustment for height from 
table level to [0 In. above, with tilting motlon. 
Centring adjustment for bulb, 


UF HOLBORN LTD. £47 1765" Corrected focussing condenser, Iris diaphragm and 
fitting for colour screens, Solld source filamént, 
Please address enquiries to : 6 volt 48 watt for A.C. 200 to 250 volt. 
Sales Office: METRON WORKS, PURLEY WAY 
— re , Ctr 4 | R. & J, BECK Lm. "peor wa 
London Showroom: 244 High Holborn, W.C1 i - . LONDON, W.1 ` 
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STANDARD CADMIUM CELLS 


LONG WORKING Single and double types In wooden 
DISTANCE P cases or [n metal cases as i[lus- 
ATTACHMENT | i 

, ES Reliable singlo or double minia- 
.»» provides a working dis- Pier ture mounted in plastic 
tance of 12.8 mm. between S cases, .F. 1.01859 abs. volts at 


object glass and specimen 
when fitted to a standard 
microscope In conjunction 


with a conventional 4 or 


20° C. Temp. coeff. —40 uV/I* C. 
Low Interna] resistance. 
Dimensions 33 in. x If In x 


l% In. 


8 mm. objective. 

A further Important fea- Dalal orld dra coefficient cells 
ture Is that the use of : 
this attachment ellminates = P^ All types of unmounted standard 


| reversal and thus cells can be supplied in quantity 
further facliItates examina- from stock, 


tlon and manipulation of = 
H. Tinsley & Co., Ltd., Werndee Hall, 





specimens. 
Dirtrixed by. Metropolitan-Vickars^ Electrical Co., Ltd, Trafford Park, London, S.E.25 
: ^ Telephone: ADDiscombe 1400 and 3480 















BAKER 
SCREW MICROMETER EYEPIECE 


In this eyepiece a fine line is made to traverse the field of view by means of 
an accurate screw. The drum controlling the movement is divided into 100 
parts, each representing 0.01 mm. displacement of the line. Evaluation is 
effected by the use of a stage micrometer ruling; the value of the divisions 


the drum depending upon the magnification. In lined case, £15. 
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- (a) The McLeod Gauge 
PE Invented as far back as 1874, the McLeod | 
Gauge ‘is still the standard reference gauge, ; 
It is the simplest and most accürate type for 
laboratory use, but it must be appreciatec */ 
that it has its limitations ; it cannot measur | 
condensable vapours and does not lend itsel, 
aique Jodi aac age ne 
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and Oíher Laboratory Equipment J F N AER 2s 


IMMEDIATE DELIVERY 












COLOUR & FILTER GLASS / 
LABORATORY &-OPTICA 

GLASS 
. Surface Evaporatiog 


Portable Type H 
for Laboratories 


Infra-red Radiaj 
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.: LEEDS & NORTHRUP 
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— JA MICROMAX & SPEEDOMAX 
» " "INSTRUMENTS 





jd We supply balance-type Instruments for Tempere- 
ture (thermocouples, electrical resistance thermo- 
meters, radiation elements), pH Conductlvity, 
Speed, Voltage, Current and Load, etc. : 


For Automatic Operation: Micromax and Speedomax 
\ Indicating, recording and controlling Instruments are 
‘a allable. 


Strip-Chart Micromax records up to l6 polnts on a wide, 
easily-read chart; Indicates on a stralght scale. Can operate 
signals and controls. 


4 i Round-Chart Micromax Indicates on a circular scale; records 
- 4. — » one or two points on a 24-hour chart. Can operate signals 
and most controls. 


: For use where a record Is not needed, we supply a Micromax 


i Indicating Controller. Also available Is 2 non-Indlcating model 
y for simple, two-position control. 
E “Speedomax Type G records from one to l6 points with unusual 
EC speed; can operate controls. Strip-chart model records In 


detall; also Indicates. Round-chart mode! Indicates boldly; 
records on 24hour chart. (Type A, primarily for the lab., 
provides extreme speed.) 


. Speedomax Type G Indicator Indicates up to 100 points faster 
~ than ever before. 


For Manual Operation: Pane! indicators, with selector 
switches, enable operator to measure successively, from one 
central location, points at widely scattered locations. 
Portable Indicators are light enough to carry easily for checking 
anywhere In the plant. 


uw 


» Checking Instruments, with ranges and accuracies for all plant 
1 , and laboratory tests. 
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| ANOTHER EXAMPLE 
| OF <> EFFICIENCY 


Type F ANHYDRIC INCUBATOR 
a 





This LTE incubator 
incorporates many out- 
standing constructional and 
operational features. 
(Available in 3 standad 
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Wm. DAWSON & SONS, Ltd. 


World's Largest Stockists 
of Scientific Periodicals 
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BUYING? 
Suppliers to all Leading 
Public Libraries * 
and Institutions of the World. i 
Catalogues issued 
SELLING ? 
S In Scientific 
* Seed Books and 
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Learned Societies 


Why not consult us first? 
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Exercises in theoretical statistics 
M. G. KENDALL 
Professor of Statistics, University of London. 
The exercises concentrate on basic theory and 
will be of special use to teachers and students. 
Pp. vii 4-179 (83 in. x5} in.) Price 20s. net. 


A statistical primer 
F. N. DAVID, D.Sc. 
Reader in Statistics, University of London. 
A knowledge of simple statistical ideas ts 
essenital in most fields of research. This book 
proves that advanced mathematics 15 not nec- 
essary for grasping the elements of statistics. 
Pp. x--226 (8in. X 541n.). Price 225. net. 
The design and analysis of 
experiment 
M. H. QUENOUILLE, M.A. 
This book discusses recently devised methods 
of the design and analysis of experiment. 
Pp. xiv-|-360 (84 in. X 5 in.). Price 65. net. 


Charles Griffin & co. Lta 
42 Drury Lane, London, WC2 


PRECISION INSTRUMENT 


Jamin Refractomete 


for liquids or gases 








Average accuracy In measurement of refractive 
Index Is prr 0.00000! for gases and 
0.000002 for liquids. 

The elimination of all spring adjustment to the 
mirrors results In great stability and freedom from 
vibration. Worm eK actuates the com- ~ 

e 


pensstor. Tubes up to ngth can be used. 


Bellingham & Stanley Ltd. 


DEPT. N, 71 HORNSEY RISE, LONDON, N.19 
PHONE: ARCHWAY 2270 
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AGE-LIMITS AND WORKING LIFE 


T National Advisory Committee on the 
Employment of Older Men and Women was 
appointed in Maroh- 1952, “to advise and sæist the 
Minister of Labour and National Service in promoting 
the employment of older men and women”. Under 
the chairmanship of Mr. H. Watkinson, Parliamentary 
Secretary to the Ministry of Labour and National 
Service, the Committee has taken this as an in- 
struction to consider what conditions or circumstances 
hinder the employment of older persons and what 
are most likely to help. Ite aim is to suggest the 
general lines on which the Government and public 
and private bodies may work together to enable and 
encourage men and women in all kinds of employ- 
ment to use their skills and experience to a greater 
age, with benefit both to their own well-being and 
to the national economy. 

The Committee’s first report*, which has just been 
issued, shows that it is fully alive to the two main 
trends in Great Britam which give the employment 
of older men and women its present national import- 
ance—the changing age-structure of the population 
and the greater expectancy of life—and to tbe 
repercussions on personal life and on the national 
economy which are involved. Both oonsiderations 
are kept in mind throughout this report; but, al- 
though since the Committee was appointed there has 
been a certain amount of piecemeal action to encour- 
age the elderly to remain longer at work—some, but 
not all, of which is mentioned in the report—the 
Committee is wise in this first report to attempt 
to set forth the main considerations which require 
general discussion. It is oonvinoed that the principal 
barrier to the extended employment of older persons 
lies in traditional attitudes of mind, which only a 
clearer understanding of the issues is likely to change. 

The able statement of the national problem, which 
embraces consideration of economic and financial 
aspects beyand the scope of the Watkinson Oom- 
mittee and coming within the terms of reference of 
the Committee appointed by the Chancellor of the 
Exchequer “to review such problems in relation to 
provision for old age", with which Committee the 
Watkinson Committee expects to work in olose 
co-operation, is an excellant contribution to that end. 
Its analysis of the changing age-structure and of the 
implications of working capacity in a longer life 
supplements admirably the lecture which Sir Frederio 
Bartlett gave two years ago (see Nature, 171, 023; 
1953), and the Committee’s brief remarks on present 
and future man-power needs have since received 
strong support in an address which Sir Godfrey Ince, 
Permanent Secretary to the Ministry of Labour and 
National Service, delivered to the Manchester Stat- 
istical Society on November 11, The Committee points 
out that, whereas in 1911 one in fifteen of the popula- 
tion of Great Britain was & man of sixty-five and 
more. or & woman of sixty and more, in 1951 the 
proportion had doubled, and in 1077 it is estimated 
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as likely to be nearly three in fifteen. Of the 1951 
total, two million were men aged 65-69 inolusrve, or 
women aged 60-64. Moreover, the proportion of 
older people in the working population is also rising. 
Between 1952 and 1962 the population between the 
ages of twenty and forty is expected to decrease by 
about 7 per cent, and that between 50 and 60 to 
increase by about 17 per cent. - By 1962, men aged 
18—40 imclustve will be nearly 800,000 fewer than in 
1952, and since on men in this age group the armed 
forces, the police, the fire services and all the occupa 
tions for whioh full vigour and activity are essential 
must have first claim, other occupations must employ 
& maller proportion of them. 

On this ground alone it is easential for all employers 
to make the fullest use of the abilities of older people 
below pensionable age, and also to employ to the 
best advantage those beyond pensionable age who 
are both able and wiling to continue at work. 
Economic considerations enforce the argument. The 
increase in the proportion of older persons in the 
population means an increase in the amount of 
current production required for their maintenance ; 
and the effect on standards of living may be greater 
should this increase not be offset both by advances 
in productivity and technical development and by 
the fullest possible utilization of the services of those 
able and willing to continue to be productive. No 
reliable estimate is as yet available of the numbers 
in Great Britain who might be available if they had 
the opportunity: at present some 400,000 men out 
of 850,000 in the 65—69 age group and. 250,000 out 
of 1,250,000 in the over-70 age group are continuing 
at work, and the Ministry of Pensions and National 
Insurance is conducting a comprehensive inquiry on 
the Committees a behal? mto (ha secsenn' Midna 
the individual's decision to retire or not; this should 
assist’ later in arriving at & reasonable approximation. 
_ The Committee recognizes the need for more 

research into the process of ageing, and into the dif- 
fermg skills and abilities demanded by particular 
occupations ; but its report adds little to what Sir 
Frederic Bartlett said on this point. Its argument, 
however, is strongly supported by evidence provided 
in the latest report from the Ohief Inspector of 
Factories, in which Sir George Barnett emphasized 
that while the consequences of accidents to older 
people tend to be more serious, they do not appear 
to be more prone to accidenta. Many are apparently 
able to exercise in industry the akill acquired in a 
life-time unaffected by advancing years. Here, again, 
more precise information is required before positive 
conclusions can be reached. 

It is the Committee’s observation that the en- 
couragement of the employment of older people is a 
present as well as & long-term need which was most 
strongly endorsed by Sir Godfrey Ince. If it is 
Government policy to mamtam a high and stable 
level of employment for all who want to work and 
are fit to do so, the Committee is convinced there 
should be no age limit. Limitation of employment 
opportunities for older people who want to work is 
not & tolerable permanent solution for unemploy- 
ment either from & human or an economic point of 
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view. From the short-term point of view Sir Godfrey 
shows that it may be disastrous. 

Assuming during the next ten years a decline of 
only air per cent in the working population aged 
between twenty and forty, and an increase of 20 per 
cent in those aged between fifty and sixty, Sir 
Godfrey pointed out that the small rise in the total 
working population expected over the next eight 
years would by no means matoh the necessary rate 
of increase in production. Analysis of the four mein 
tasks now before Great Britain, he said, shows that no 
immediate substantial reduction can be forecast in 
the demands of the defence programme: we are 
unlikely, therefore, to have additional man-power 
available to expand the capital investment pro- 
gramme and increase the export of engineering 
producta. The second task is the mamtenance of ex- 
porta at an increasingly high level, the third to main- 
tain home capital expenditure at a much higher level 
than at present and the fourth to produce sufficient 
sata E oo ate ie E aalaeaee 
of lying. 

Thess riano und vasanftal quai can: only be 
carried out, said Sir Godfrey, apart from some un- 
foreseen change in the general economic situation, 
by increasing production and particularly by the 
more efficient use of man-power. Apart from the 
modernization, Improvement and extension of plant, 
machinery and mechanical power, this will mvolve 
the distribution of man-power so that the maximum 
fiumber of workers are in the right jobs, in the right ` 
districte at the right time, more careful training of 
recruits and existing workers and the establishment 
of good human ips in industry. Even so, 
it is probable that the Armed Forces will have con- 
siderable difficulty in recruiting the man-power they 
need. 

The corollary of Bir Godfrey Ince’s address is clear : 
not merely must there be more mobility of labour 
and the general abandonment of restrictive practices 
and national habits on the pert of industry and 
business, including the trade unions ; there must also 
be much more flexibility and fresh thinking about 
retirement, production and employment generally. 
A new attitude may be required in which the ap- 
proach is expressed not by ‘no men over forty need 
apply’, but rather ‘no men under forty need apply’. 
There are manifestly jobe in industry and commerce 
in the broadest sense in which the employment of 
fit men under forty is a disservice to the State. 

The Watkinson Oommittee’s observations an 
engagement and retirement policy, on professional, 
managerial and executive employment, and on pension 
schemes, and ita tentative recommendations should 
be considered in the light of such a change of outlook. 
The Committee insiste that the test for engagement 
should be capacity and not age, and urges that retire- 
ment policy should be such that all men and women 
employed in industry, commerce, the professions and 
elsewhere, who oan give effective service, either in 
their normal work or in any alternative work which 
their employers can make available, should be given 
the opportunity, without regard to age, to continue 
at work if they Bo wish. The main difficulties in 
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giving effect to these principles are 
professional, managerial and executive classes; but 
it is here that the Committee believes that un- 
necessary waste of ability, qualifloations and ex- 
perience is most likely. Moreover, the shortening of 
the span of working life of the professional classes 
and oertain others in the higher ranges of employment 
in this oentury, due to the lengthening of profeesiona] 
training and to earlier retirement on pension, 
represents a real loss of public and private investment. 

The Committee does not underrate the difficulties, 
but it rightly urges that there should be more flex- 
ibility in regard to salary scales, promotion systems 
and superannuation schemes. The difficulties are a 
challenge to personnel management which some 
organizations have already met. What is required 
is a fresh approach to the question of the retiring 
age, which may avoid invidious decisions, and still 
more a greater readiness to make exceptions to it 
whe?e desirable—and these exceptions should be 
frequent. Moreover, since pension schemes have & 
greater influence on the opportunities for employment 
among the professional and executive class than 
elsewhere, the modification of such schemes is & 
matter which concerns nob merely professional 
workers and their own associations as well as their 
employers, whether industry, the Government or the 
universities or other bodies, but also the msurance 
companies with which pension schemes may be 
arranged. If insurance companies undertaking such 
business made a common fund and invited those 
concerns which carry their own funds to jom and 
agree on two or three alternative forms of super- 
annuation contract as standard, it would be easier 
to provide the flexibility desirable. Moreover, there 
would be the further important advantage that by 
enabling a policy holder to move from one concern 
to another without wasting his own or the employers’ 
contributions, not only would it be easier to place 
the elderly worker in a suitable post but also through- 
out his career mobility would be encouraged, to the 
great advantage of the country as a whole. 

There is need both for more information and for 
more thought on all these matters, as the Cammiuttee 
recognizes. Reference is made to some examples of 
changes in practice in the recruitment of older workers 
and in retirement policy, both in industry and in 
government and local government service. The 
Minister of Health has since pointed out that between 
January 1, 1952, and July 1, 1958, the number of 
permanent Civil servants over sixty years of age 
increased from 18,781 to 20,208, although there has 
been a simultaneous decrease of 25,460 in the ame of 
the Civil Service. The Life Offices Association has 
since issued a statement indicating three ways of 
designing pension schemes which should eliminate 
employers’ objections, on superannuation grounds, 
to employing older men. In the University of Oxford, 
motions to raise the retiring age of all teaching and 
administrative staff were approved by Congregation 
on November 8, and on the same day & debate at a 
meeting of the Senate of the University of Cambridge 
on a report from the Oouncil on the question of 
retirement indicated that, while there were diverse 
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of making greeter use of the services of retired 
officers or teachers was fully appreciated. 

The Watkinson Committee deprecates any attempt 
to move too fast. This first report is intended rather 
to provoke discussion and to stimulate thought about 
the various difficulties which questions of promotion 
and pension schemes present ; and to encourage the 
initiation of further inquiries into fitness and capacity 
for work at later ages, into the produotivity of older 
workers in comparison with that of younger workers 
on various types of work, into absenteeism and time- 
keeping and aoccident-rates, into the desirability of 
change of ocoupation—perhaps with re-training in 
middle or later life—for men and women employed 
in certain jobe which may be lees suitable for older 
workers, and into the poesibility of minor adjust- 
menta in methods and oonditions of work &nd in the 
design of machinery, which should be advantageous 
to all, but particularly to the older workers. Some 
such inquiries the Committee itself proposes to 
mgtitute, though it will need the co-operation of 
research bodies ar of industry. Meanwhile, this 
preliminary review should encourage the introduction 
of further experimental schemes in business and 
industry, and the careful discussion of the whole 
subject by employers, trade unions, professional 
associations and others concerned, above all m the 
light of the implication of Sir Godfrey Ince's address 
thab we can no longer afford to assign able-bodied 
men to light jobs which could be performed quite aa 
well by men past their prime. 

Where the scientist and teahnologisb are con- 
cerned, the demographic argument is strongly re- 
inforoed by the existing shortage of scientific man- 
power. Although the Advisory Council on Soientiflo 
Policy in its last annual report stressed the need for 
greater use of scientists and technologists in industry, 
and this has been repeatedly urged m diverse quarters 
and in discussions on higher technological education, 
no further appreciation of the situation as & whole 
has appeared ainoe the report of Prof. 8. Zuckerman’s 
Standing Committee on Scientiflo Manpower was 
submitted by the Advisory Council as itg own fifth 
report. No indication has been given regarding any 
action on the Zuckerman Committee’s suggestions, 
though the position as regards science teachers 
appears to have deteriorated. A Productivity Team's 
report on the heavy chemical industry, which indicated 
that the ratio of technicians to operatives on the 
pay-roll is one to six in the United States compared 
with one to sixteen in Great Britam, tends to support 
the general impreesion that, on the whole, British 
industry does not make anything like sufficient use 
of trained scientific and technical man-power. More- 
over, Bir Ewart Smith’s outburst at the annual oon- 
ference of the British Institute of Management carried 
the implication that not only is industry using too 
few highly trained engineering technologists, but also 
that we are not using as wisely as we might the 
scientific and technical man-power at our disposal. 

The most efficient use of scientific man-power was 
considered eight years ago by the Barlow Committee 
on scientific staff, but its reoommendations have lost 
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none of their force in the interval, either in Govern- 
ment departments, in industry or in the universities. 
Ihe wise use of man-power is above all a matter for 
management, and it is on management that the major 
share of responsibility must fall for the adjustments 
which will ease the strain on our limited resources 
of man-power as the demographic trends have full 
effect. Of others also, in the trade unions and in 
professional associations, a new outlook will be 
demanded and a readiness to shed obsolete practices 
and old habits and ideas: the task is not gmnply 
one of finding and training ‘men of the requisite 
ability as managers; but wise management can do 
something to assist those changes and processes of 
adjustment. The Watkinson’s Committee report is 
& timely reminder that some hard and constructive 
thinking is required fairly generally in the professions, 
in industry, in Government departments and publio 
corporations and in the universities; the report ie 
likewise a useful contribution to the task of education. 
Last, but not least, retirement policy and the effective 
use of the older scientist and technologist are essential 
_ features in any adequate policy for seientiflo and 
technical man-power, of which the expansion of 
higher technological education and the supply of 
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leas essential. 


THE MECHANISMS OF ORGANIC 
REACTIONS 


Structure and Mechanism In Organic Chemistry 
By Prof. C. K. Ingold. (The George Fisher Baker 


Non-Resident Lectureship in Chemistry at Cornell’ 


University.) Pp. ix+828. (London: G. Bell and 
Sons, Ltd., 1958.) 7775. 6d. net. 


que each monograph written by the holder 
of a George Fisher Baker Non-Resident Lecture- 
ship in Chemistry at Cornell University is an eagerly 
„awaited scientific publication, Prof. O. K. Ingold’s 

volume arouses special interest, since it is a large 
and fully referenced treatise which es the first 
really comprehensive &ooount of all work with 
which he and his colleagues have been concerned 
during the past thirty years 

While Prof. Ingold makes full use of the modern 
contributions of wave mechanics to valency theory, 
he clearly shows how present theoretical canceptions 
are the rational outcome of a century of active 
research and speculation, and not just qualitative 
applications of approximate mathematios of recent 
origin. Thus, typically, when diso aromatic 

» he points out that what are now called 
‘observed mesomeric energies’ themselves involve 
interpretative factors of an arbitrary nature. Again, 
in discussing theories of. chamioal reactivity, he 
streases the view that thermodynamic factors have 
no essential concern with reaction mechanism, but 
that it is essential to know, from experimental work, 
the complete stereochemistry of each successive 
phase of any reaction process. 

The first four chapters deal with molecular structure 
and with molecular interactions. The treatment is 
familiar and rational to those who still believe that 
one of the main properties of valency electrons is 
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that they do have a tive electrical charge and 
not merely mathematical wave-functions. Welcome 
stress is given to knowledge of the electrical polar- 
izability of organic molecules. Unfortunately the 
theory of strong ‘electrolytes gets no mention here, 
for its applications, particularly in connexion with 
‘salt effecte’, are often invoked later in critical dis- 
cussions of reaction veloctties. 

There then follows an excellent account of aromatic 
substitution which, with historically complete refer- 
ences, develops up to 1950 the interwoven electrical 
polarization and electrical polarizability theories 
which were the greatest achievements of the British 
organic chemists of the 1920's. A section dealing 
with ortho/para ratios is particularly weloame, since 
here old facts and modern speculations are often at 
variance. 

Aliphatic substitution processes, elimination re- 
actions and molecular rearrangements of various 
types receive in all about four hundred pages of 
detailed discussion. The substantiation of the oon- 
trasted unimolecular and bimolecular types of 
heterolytio organic reactions is, of course, the main 

of the school of British chemists at 
University Oollege, London, and hitherto it has been 
very difficult for any outsider to comprehend the 
import of each item of experimental evidence. 
Now that the subject can be judged as a whole, the 
vital importance of reaction velocity measurements 
can bp realized. Often it is sean that the exact 
magnitudes of reaction velocities are of as much 
importance in deciding upon reaction mechanism as 
are reaction orders, or the accelerating or retarding 
effects of substituents. 

Many topios which have been, and some which 
still are, controversial receive discussion in these 

; but so mastarly is the 1 development 
of e argument that it is difficult or even & critical 
reader to recall much of the divergent speculation of 
past days, or the cogent experimental evidence upon 
which it had been based. There are, however, “sig- 
nificant contributions to this fleld of chemistry, 
originating outaide London, which receive little or no 
discussion. Hammett’s empirical equations relating 
chemical reactivity to chemical structure, and the 
use of ‘competition factors’ in connexion with the 
second, fast, stage of unimolecular substitution 
por ces which I have noted. Some, 

ut not all, of these omissiona may be deliberate. 
For example, ks actus caros is rather pointedly 
treated as a second-order influence upon chemical 

ity. When readmg these chapters of the 
finished book one can visualize its origin, with the 
meticulous British advocate lecturer his 
American audience and stifling minor ariticisms by his 
sheer masa of factual infofmation. Overwhelmi 
evidence has been given to show that the full elec- 
tronic theory of chemical reactivity, as developed 
from the time of Lapworth, is both more adequate 
and more applicable to experiment than the restricted 
American resonance theory. 

Unfortunately, the last hundred pages of this book, 
dealing with acidity, catalysed reactions, and similar 
topics, are disappointingly incomplete, as if Prof. 
Ingold, having completed the review of the topics 
which are of personal interest to him, had decided 
that the remamder of theoretical organic chemistry 
was of minor importance. This is certamly untrue, 
for problems of acid-base catalysis, the roles of Lewis 

ids in el hilic substitution, and ‘synthetic 
applications of generalized Claisen-type reaction 
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are as essential to organic chemistry as are aliphatio 

substitution processes. There are, however, other 

excellent monographs which deal with these subjects, 

and ib is too much to expect of anyone that he should 

devote the tame and to diacuas the whole of 

the theoretical background of organic chemistry m 
detail. 

Judged as a whole, “Structure and Mechaniam in 
Organic Chemistry” is a classic of scholarship which 
will for a long time be regarded, m Britam at least, 
as the authoritative treatise upon theories of hetero- 
lytic reactions. It does mention that there are also 
hamolytic reactions, but refrains from any discussion 
of them. As has been pointed out, it must be recog- 
nized that the book advocates a pomt of 
view; but since this is that of the scaientiflo worker 
who is primarily an experimentalist it will receive 
the hearty approval of all who call themselves 
ahemiste. Prof. Ingold’s admirers have hoped for & 
long time that he might eventually be induoed to 
write & book such as this: in ita detail and wealth 
of references it oertainly surpasses -all expectations, 
while in regard to its olarity of expoeition it is typical 
of Prof. Ingold &t the top of his form. 

W. A. WATERS 


SCIENCE AND RELIGION 


Natural Religion and Christian Theology 

By the Rev. Charles E. Raven. (The Gifford sedo 
1951, Firet Series: Science and Religion.) Pp. vii 

224. (Cambridge: At the University Presa, 1953.) 
21s. net. . 


HE first volume of Dr. C. E. Raven’s Gifford 
Lectures oontains a survey of the work of the 
early naturalists, of ite relation to other scientific 
studies and to the general climate of thought. This 
historical survey is made for a theological purpose. 
For Dr. Raven, ‘natural theology’ and ‘natural 
history’ are closely linked, ag they were for the great 
John Ray, who said “Divinity is my profesaion" and 
made it the scientific study of the o io world. 
Ray’s attitude was characteristic of Britiah men of 
sclence of the seventeenth oentury, but is not Bo 
popular now, when many see themselves as techno- 
orate. His attitude has algo been rejected by some 
theologians, ancient and modern. These theologi 
(Xf the extreme other-worldly view, and the 
aats, of whom the Marxists are the most consistent, 
both take the same view of science: the first to 
sondemn, and the second to attribute magical virtues 
Lo science. For these theologians the natural world 
i8 obscure and unintelligible, if not actually given 
over to the powers of*darkness, and those who 
orofeas to it must do so for greed of gam or 
Tom even worse motives. The Marxist, granted his 
nversion of the criteria of good dnd evil and the 
changes in terminology, says the same. 
Both y that there is any real natural order or any 
real natural world to be discovered, much lees to 
xxoite wonder and: admiration. Dr. Raven argues 
against the theologians that if they were right the 
loctrine of the Incarnation would be seélf-contra- 
lictory, ag would the whole Hebrew tradition about 
she relation between the creatures and the Creator. 
He does not: trouble to argue. with Marxists or 
echnocrats, but treats the scientific side of the 
natter This is necessary because BO 
much writing on the history of Western science puta 
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physics, especially experimental physics, in the fore- 
ground and all the rest dimly in the background. If 
you do that you practically accept the Marxist view, 
for physics creates a world of artefacts 
and considers the world outaide the laboratory, if at 
all, as analogous to that inside. Fortunately, some 
physicists are not mere artificers and can see that 
there is a natural order; otherwise there would be 
a disastrous split between the scianoes. 

The attitude of the naturalist is fundamentally 
religious and wethetac, and, as Dr. Raven indicates, 
in all probebility the first naturalists in Western 
Europe were the artiste, It is an attitude which in 
its primitive form comes easily to people living under 
simple conditions closely linked with earth and sea 
and sky and the living creatures around them. Dr. 
Raven points to the excellent observation of Nature 
to be found in Chapters 88 and 39 of the Book of 
Job and other parts of the Old Testament. On the 
other hand—and this is a point he might have made 
more explicit—this attitude does not come at all 
easily to unfortunate ple whose horizon is con- 
Ane io (ha modam industibl urbe one iotatetión 
of artefacts. 

Valuable features of the book are the tribute to 
the neglected sixteenth-century naturalist, Conrad 
Gemer, and to the Oambridge Platonista, who 
mediated between science and religion during the 
seventeenth century. Altogether this is a fascinating 
and illuminatmg book. A. D. Rrrourk 


A REVIEW OF THE PLANT 
KINGDOM > 


Plant Morphology 
By Prof. Arthur W. Haupt. (McGraw-Hill Publica- . 
tions in the Botanical Sciences.) Pp. ix +464. 
(London: McGraw-Hill Publishing Company, Ltd., 
1958.) , 64s. 


HE title of Prof. ts new book, while 
oorreot, is pe rather misleading, 

and plant taxonomy might have been a more appro- 
priate title. It isa of the principal groups of 
the plant kmgdom, all of which are dealt with from 
the pomt of view of structure, reproduction and 
development. It is mtended to be used as a two- 
semester course, supplemented by appropriate prac- 
tical work, and a good general elementary knowledge 
of botany is assumed. For students in Britain it 
should comfortably cover most of the systematic 


botany needed for & general degree. 
The author has ranged widely over the plant 


more, or leas, detail. In so do: 
has thrown his net rather too widely. Some groupe, 
like thé Isoetales, Psilotales and Laboulbeniales, or 
even more, the Acrasisae and Labyrinthuleae, and, 
perhaps, one or two of the algal groupe, might with 
advantage have been left out. In little more than four 
hundred pages, of which a good deal of the space is 
occupied by illustrations, there is none too much 
room for so large a project, and, for the type of 
student for which the book is intended, it might 
have been preferable to give a little more space to 
some of the larger On the other hand, it 
may be contended t the book should be used as 
a reference book as well as, or perhaps rather than, 
a text-book, and that the inclusion Leip) ap groups as 
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those mentioned, if only for brief mention, is deir- 
&ble. Certainly with the ghort but carefully selected 
bibliogrephy, & student should have no diffüiculty in 
supplementing the information which he is able to 
obtain from this book. 

Jt is a pleasure to pick up a new book, and an 
American one at that, which uses an old and familiar 
classification, and justifles so doing. Rhodophyocae 
and Phaeophyoeee still serve, in place of the newer 
but less ious Rhodophyta and Phaeopbyta, 
while few regret that the author has not found 
it neceasary to use the term Tracheophyta. 

There are more than three hundred illustrations, 
of which about two-thirds are original. These illus- 
trations, as a whole, are of high quality and form a 
valuable part of the book. The photographic illus- 
trations are particularly clear. 

Any reviewer might glance through Prof. Haupt’s 
book and discover features which he did not like or 
on which he felt he might improve. Nor would it be 
difficult to direct attention to errors end to statements 
capable of misconstruction. To do so would be leas 
than fair to the author. By modern standards, he 
has undertaken a big tagk and one which t have 
been farmed out among ialista ; bub m tbat way 
the book would not have achieved an individuality, 
and that it undoubtedly possesses. F. W. Jann 


PHYSIOLOGY OF THE ALGAE 


The Metabolism of Algae 
By’ Dr. G. E. Fogg. (Methuen’s Monographs on 
Biol Subjects.) -x+149. (London: Methuen 
and Oo., Ltd.; New York: John Wiley and Sons, 
Inc., 1953.) 8s. 6d. net. 
HE extreme diversity among the algae has 
presented a to the develop- 
ment of classical primarily upon 
studies of HB E e-history, taxonomy and 
ecology. A few algae have been selected for the 
physiological study of cellular processes such as 
photosynthesis 


and various aspects of membrane: 


phenomena. Yet there have been few attampta to 
seek out and define those general or comparative- 
aspects of physiology which characterize the group. 
The only two reviews of the subject, by L. R. Blinks 
and J. Myers’, did not appear until 1951 and were so 
limited in the fleld covered and divergent in point of 
petal ee pret ee seat I E It is 

priate that & more complete treat- 
ment ban ap lism, the central core of algal physio- 
logy, should come from Dr. G. E. Fogg, an active 
member of a4 contributing group in 
University College, London. 

The mtroductory presents an abridged 
classification of algae and a classification of nutritional 
age EE 
following chapters. Photosynthesis is presented as a 
necessarily brief survey of a large y of informa- 
tion. The attempt is directed toward exposition of 
the essential features of the process and the variations 
in terms of pigment participation and hydrogen 
pos acc gal e rut aedi vi A chapter on 
chemotrophic assimilation provides & more complete 
synthesis of scattered observations and considers the 
spectrum of relationships between photosynthetic 
and oxidative assimilation of carbon. The topic of 
nitrogen assimilation includes consideration of nitro- 
gen fixation in the blue-green algae and ammonia 
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and nitrate assimilation as observed principally in 
Chlorella. Amino-acid requiraments now known for 
species of Ewuglena and Chlamydomonas are treated 
separately in & short chapter, together with the few 
known oases of vitamin requirements, under the title 
of heterotrophic amimilation. The oarbohydrate, 
lipide and nitrogenous oell constituents are oon- 
sidered both as products of metabolism and: as 
distinguishing biochemical characteristics of the 
various algal classes. A chapter on growth and 
metabolism is concerned with their inter-rélation- 
ships. The thesis is set forth that, as a result of 
minimal excretion and versatile metabolism, changes 
in environmental conditions may give rise to & great 
range of variability m cellular composition in the 
simpler algae. A final four-page summary chapter 
presents the necessary apology for the limited 
sampling of algae on which generalizations must be 
based and reiterates some of the salient ideas of 
previous chapters in justification of algal metabolism 
as & distinct fleld of study. 
Since the book will have impact 
treatments i io dobjest: eritis should bo wade 
of the nutritional nomenclature upon whioh it is 
The 1946 Oold Spring Harbor 


on Quantitative Biology proposed an elegant and 
precise classification of nutritional types of micro- 


^ organiams*. The nomenclature was later applied to 


the protozoa by A. Lwoff and now is applied to the 
algae by Dr. Fogg. Thus algae may be oclasmfled as 
phototrophs or as chemotrophs, d ng upon 
whether the chief energy source is eh by 
photochemical or chemical reactions. lasses of 
photo- or chemo-lithotrophs or photo- or chemo- 
organotrophs are distinguished by their requirement 
for inorganio or organic exogenous substances. The 
Classical terms ‘autotrophy’ and 'heterotrophy' ere 
relegated to what is now a minor distinction based 
Hc to synthesize essential metabolites. 
precise the classification and however 
logical it may have appeared m 1946, there are now 
arguments against its continued use. It is cumber- 
some in terminology. It has had only limited 
acceptance in the field of microbiology = which cu 
was designed. It does not necessarily 
organisms most closely related metaboli ones 
separation into different groupe implies far more 
profound differences than actually may occur. For 
purposes of discussion of meteboliam of the algae, 
the classification is not & necessity, and at several 
inta it leads to awkwardness of organization. 
Quasuon is aad aa tothe deerabllity oF H8: oon: 
tinued use. 

The book is broader in ite scope than a review. 
At the same time, its small size precludes the detailed 
treatment of date and the criticiam and speculation 
which might be expected of & more exhaustive 
treatise. It is not directed toward the isb in 
the fleld. It will brient but will not critically instruct 
the student who desires to work in the fleld. It 
serves well the stated purpose of bringing together 
the scattered literature ‘into a general &ooount of 
the subject which will be of interest to students of 


botany, microbiology, and biochemistry’. 
J. MYERS 


NEU M Pues or Protos n 
'Biochemhsiry and cde i Protomoa", 1- 
Toro ew Pork: Academic Prem, Inc... ) 


No. 4398 February 13, 1954 


NATURE 


281 


“AIRBORNE MAGNETIC SURVEYS E 


November 27 the Royal Astronomical Society 
held a Geophysical Discussion, with the Astro- 
nomer Royal, Sir Harold Spencer Jones, in the chair, 
at which the post-war development of a method of 
carrying out magnetic surveys from the sir was 
reviewed. So far, experience has been mainly oon- 
fined to measurements of the variation of the total 
intensity of the io fleld; but experiments 
with apperatus for measuring three componente of 
the geomagnetic fleld are in progress m the United, 
States, Canada and Great Britain. 

Mr. J. Squires, of the Research Laboratories of 
Elliott Brothers (London), Ltd., described the 
‘fluxgate’ measuring element, which consiste of a 
high-permeability core surrounded by' an &.o. ener- 
giring windmg able to drive it into saturation. Binoe 
saturation occurs twice per cycle, an output signal 
composed of even harmonics of the drive frequency 
18 generated, predominantly second harmonio when 
the core is only just saturated but oonteining up 
to the fortieth harmonic when driven well ud 
saturation. In either case the presence of an external 
feld affecta the t which, after rectification, 
may be used for indicating the intensity of the fleld 
Sen ned along the axis and its sense. Mr. 

gave details of the d and operation 

ae ae uid instruments, the sensitivities of which, 

ratory conditions, are 10-12 pV./y and 

35-40 uV./y for the second harmonic and peak types, . 

respectively. Correspondmg noise-levels are 0:08 y 
and 0-1 y+. 


When used in aircraft, the measuring element is 
aligned along the earth’s fleld by two other fluxgates 
mounted mutually perpendicular to ‘it, the whole 
orientated by servo-mechaniams which maintain the 
two latter elements in zero-field conditions. In order 
to measure very small in flelds, 16 is necessary 
to ‘back-off most of the mam fleld, and this may be 
done by an &uxiliary" winding on the core fed from a 
temperature-stabilized battery. Drifts of lees than 
3v hour are attainable. The fluxgate measuring- 
h may be either towed from, of mounted in & 
suitable part of, the survey aircraft. In the latter 
case, compensation for the aircrafts own fleld is 
necessary and may be achieved with small permanent 
magnets or strips of high-permeebility material. 
'Noise-level' after tion is usually 1-2 y. 
Mr. Squires mentioned that another form of measurmg 
element, dependent on the change in a.c. resistance 
of & high-permeability wire when subjected to a 
magnetic fleld, might have applications in airborng, i 
survey work. ^ 

Mr. A. B. Malone, of the Anglo-Iranian Oil Co., 
Ltd., stated that the oil industry is interested in 
outlining deep sedimentary basins, where sufficient 
sediments might exist to permit oil accumulation. 
He thought that there is a good deal of over-optimism 
in the United States as to the ability of the airborne 
magnetometer to define depths to the orystallme 
basement and even to outline structure in the over- 
ying gedimente. From the nature of magnetic date, 

ere can be no such certainty of interpretation. 
Depth calculations can be of two kinds. If the fleld 
is continued downwards until the anomalies become 
sr pe a art ur pci nag prea 

assumed to arise from Int’ Bouroea, maximum 
depths can be Alternatively, one can 
asume the form of causative body and calculate 


depths to the body on that assumption. It is this 
latter method which has proved so sucoeaeful in 
pude The anomalies are assumed to arise from 
large rectangular blocks having a different suscept- 
ibility from the surrounding basement rocks. The 
walls of the block are assumed to be vertical and 
extend downwards to great depths. It seems unlikely 
that the basement could everywhere be imagmed to 
be of this nature ; and, in fact, total magnetio intensity 
maps show that over large areas of the world it 1s 
not, as the anomalies are small in lateral extent and 
very irregular in pattern. When the depth of the 
basement increases, the anomalies merge into one 
another to produce finally a smooth picture with no 
anomalies of any magnitude. This is in marked 
contrast to the large regular anomalies found in the 
Bahamas and on the American continent over sedi- 
mentary strata exceeding 20,000 ft. m thickness. 
On depth calculations m general, Mr. Malone said 
that the ordmary methods of Vacquier! would be of 
doubtful utility in such an aree, as it is obvious that, 
with increasing depth to the basament, the anomaly 
pettern becomes smoother as the sharp anomalies 
merge into one another. One method, which appears 
to be useful in certain areas, is to select a part of 
the total Intensity map where basement depths are 
known or oould be eetmrnated, and measure the 
average ‘sharpness’ of the anomalies over that part 
of the map. The total intensity map of this area is 
then extrapolated upwards, and the mean sharpness 
again measured at various heights. This enables the 
Mine ariterion to be related to depth, and the 
depths to basement over the whole aree of the map 
oan then be roughly estimated. In order that isolated 
values of the sharpness should not be given undue 
weight, some smoothing of the final map may be 
desirable. In areas such as the Bahamas, Mr. Malone 
upon that the anomaly pattern is such that 
Mie nic s methods would be applicable, although 
not been examined. This grea was surveyed 
before the publication of. V&oquier' book, and a 
different method was used. Here the anomalies were 
to arise from truncated cones, and tao 
for & series of such cones were oaloula and 
with the observed anomalies. 
. H. F. Finch, of the Royal Greenwich Observa- 
tory, referred to same observations recently made m 
America, where an airborne magnetometer has been 
employed to measure absolute intensity and direction 
of the magnetic field. From these measurementa 
l possible to calculate the values of the other 
elaments. The resulta obtained appear, in general, to 
be good within 4° in declination, and to within 200 y 
in the horizontal and vertical components of the 
earth’s magnetic field. Mr. Finch has been able to 
confirm this order of accuracy from a comparison of 
some of the airborne resulta, corrected for the affect 
of altitude, with land observations made in the same 
regions. The general pattern of the fleld, as given by 
the airborne observations, is also in good agreement 
with that reduced synthetically from the resulta of & 
Con harmonic analysis made at the Royal 
wich Observatory in the course of preparing 
the Admiralty Magnetic Charts for the 1955.0. 
Mr. P. A. Rankin, of Hunting Geophysics, Ltd., 
described the execution of an serial mag- 
netic survey. His o ization used a Canso flying 
bost with the magnetometer head in a fixed position 
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under the tail. Latterly, a Percival 
Prmoe aircraft has been converted ; 
the magnetometer head is fixed 
in the tail and is a universa 
one which can be used m any 
latitade, for low or high magnetic 
dip. The positioning is done 
by & 35-mm. oinó camera, which 
axposes film at such intervals that 


(FELDE 


magneto 

at each fllm exposure. Generally, 
where the object is to outline 
geological bodies which he close 
to the surface of the ground, the 
per M the magnetic profiles 
is of order of + mile and the 
flights are made at & height of 
500 ft. above ground. However, 
where the magnetic material is 
deeper, a8 in the case of mapping 
the basement underlying oil areas, 
the spacing can be 1, 2 or 4 miles 
and the height can be & constant at 
1,500-2,000 ft. above sea-level. The 
technique of magnetic control is to 
fly a series of Imes, called control 
lines, around & network of fixed 
magnetic values, which act as 
datum values for the readings on 
the flight lines themselves. Where 
there are areas of low magnetic 
relief, this method is practical ; 
where, however, the area is magnet- 
ically disturbed, it may only be 
possible to use selected pointe 
instead of lines. Whichever method 
is used, the aircraft flies over these 
. pomts or over & series of points 

(called ‘loop pointe’) at least twice 
within, say, ten minutes. This 
allows the diurnal drift of the field 
over that period to be calculated. 
It is, of course, assumed that the -` 
daily variation is lmeer for that 
time period. A stationary magneto- 
meter of the fluxgate type i8 run at 
the flying base so that during a 
magnetic storm flying can be 
stopped. Hsterline-Angus curvi- 
linear tape 5 in. wide was the early 
type of record used; the Leeds- 
Northrup tape, rectilmear 10 in. 
wide, has latterly been used, allow- 
ing for an easier reduotion of 
data. 

Next, Mr. Rankin described the reduction of the 
date obtained to produce total-intengsity maps. The 
control network values must be radar errorg 
of closure around the network distributed and final 
values marked on the control linee, as plotted on the 
map. Values at intersections of control and flight 
lines are then determined, and thus values along the 
flight linee are determined and marked on the map 
and the contours finally sketched m. Mr. Rankin 
then ilustrated how simple geological structures 
appear on aerial magnetometer maps (Figs. | and 2). 
Fig. 1 shows a strongly magnetic gabbro plug out- 
lined on an airborne magnetometer map at 500 ft. 
altitude. The direction of plunge, known from 


NATURE 


a: SEDIMENTE d à 2 7" 4 


February 13, 1954 vo. 173 





QABBRO A SEDIMENTE 


SEDIMENTSE 





1 MILK 


Fig. 1 


geological work, can be mterpreted from the magnetic 
profile. Fig. 2 shows & sharp anomaly produced 
by & aill-like body of serpantinized periodotite. The 
shoulder on the north-west side of the anomaly is 
caused by & belt of volcanic strata. The asymmetry 
of the profile ıs related to the south-west dip of the 
serpentine. 

Dr. 8. K. Runcorn, of the Department of Geodesy 
and Geophysics, University of Cambridge, pointed 
out that magnetic surveys are the one type of air- 
borne geophysical survey likely to be available for a 
long time to come and would be used extensively in 
hitherto unexplored areas of the world. Their success 
in picking out ore bodies has been strikmg, and ho 
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Fig. 2 


referred to the discovery by the Aero Service Cor- 
poration of Philadelphia, using such surveys, of 
an extensive iron-ore body beneath the property of 
the Bethlehem Steel Co. at Mo Penn- 
&ylvania. This body lies under 1,500 ft. of limestone, 


sea us to 
under-estimate the economic potentialities of this new 


Apart from the well-marked magnetic anomalies of 
such ore concentrations, one has mainly to consider 
the anomalies caused by the surface contours and 
polarization variations of the basement rocks. 
Usually highly contorted and of igneous or plutonic 
origin, these rocks will have high intensities of 
magnetization (approximately 10-* gauss) due to a 
high content, & few per cent, of iron oxides and due 
to the thermoremanent magnetization acquired on 
cooling after deep burial or 1am. or from 
a magma. Apparently such thermoremanent magnet- 
ization à greater, than the induced magnetization in 
the earth’s present magnetic field, and as there is 
now much evidence that the direction of the fleld, 
both m declination and dip, has varied considerably 
over geological times, the validity of the interpretation 
of magnetic anomalies in terms of variations in 
intensity, but not in direction, of the polarization of 
the basement rocks is in some doubt. Some of the 
ferromagnetic constituents of rocks are unstable 
magnetically, and the polarization of rock samples 
contat these oxides will rotate into the direction 
of the fleld in which they are placed. Such effecta 
may be more general at the higher temperatures at 
depth, and over long times, and the tion of a 
basement magnetized along the present direction of 
the io fleld may in the end be justifled. 
The sedimentary stratum covering the contorted base- 
ment rocks is often flat-lying and has a 
low intensity of magnetization (say, 10-* gauss) owing 
partly to the segregation of the heavy minerals due 
to erosion and deposition and the &beenoe of effective 

processes of magnetization asin the case of igneous 


Scientifically, airborne magnetic surveys are of 
enormous interest in view of the I nature 


apparently 
medistp extent between those which oan plausibly 
be attributed to the current systems of the main 
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geomagnetic fleld in the depths 
of the mantle and core and those 
anomalies the origin of which lies 
in the f tiam of the 
crust. Consequently, the depth to 
the Curie-point isotherm where 


temperature distribution and 
radioactivity heat generation in 
ihe. earth’s crust has been re- 
newed by the discovery that the 
desine gradient in the ooean 

ttoms seems to be nearly the 
same as that in the continents, de- 
spite the absence of & granitic 
layer of relatively high radioactive 
content’ Consequently, the depth of the Curie-point 
isotherm under the oceans and the continents may 
be very different, and a comparison of the width of 
the magnetic anomalies obtained over oceanic and 
continental regions, such as could be easily obtained 
by the total-mtensity aerial magnetometer, would be 


of tb interest. 
Dr. Runeom concluded by suggesting that an 
aerial magnetio survey of the British Isles is much 
needed for l with the wealth of geological 
and gravitational date available. £8. K. RUNOOEN 
lun 67, Geol. Sos. Aimer, (Lost). ae M Ei 
" Deel, 8. A., Pap. U.B. Coast Geod. Surv. No. 664 (1045). 


THE R. W. PAUL INSTRUMENT 
FUND 


ER the will of Mr. R. W. Paul, who died in 
March 1948, the R. W. Paul Instrument Fund 
was established, and in 1945 a committee was set up 
composed of three representatives of the Royal 
Society and one each of the Physical Society, the 
Institute of Physics and the Institution of Electrical 
Engineers. This oommittee is empowered by the 
terms of the Trust to receive applications from British 
subjects who are research workers in Great Britain 
for grants for the design, construction and main- 
tenance of novel, unusual or much-improved types 
of physical instruments and apparatus for investi- 
gations m pure or applied physical science. These 
granta may be made for or towards the vision of 
equipment, building facilities or financial or other 
aid, in such & manner as the committee may 
determine; but grants from the Fund may not be 
uBed to relieve expenditure in any esteblishment 


controlled by the Government or to relieve any 


university or other educational establishment of ita 
normal financial obligations. 

8ince ita inception the committee has voted £56,350 
In respect of some eighteen instrumenta, some of 
which are mentioned below. 

The mechanioal forces exerted by electromagnetio 
fields have been applied to the measurement of 
Inicrowave m work now in progreas by Prof. 
H. M. Barlow and Dr. A. L. Cullen in the Electrical 
Engineering Department, University College, London. 
A practical torque-operated wattmeter for the 
absolute measurement of microwave power in the 


~ 


..'" gamma-rays in a deuterium-flled (5 & 
. pressure) ionization chamber. After amplification 
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range 10-60 W. at 8 om. wave-length with an accuracy 
of about 1 per cent has been devised by Dr. Cullen ; 
ita calibration involves measurements of mass, 
length and time only. Efforts are now being made 
to use electrical and mechanical resonance for the 
measurement of smaller powers at shorter wave- 
] i : 

A vibration gravimeter has been oonstruoted by 
Mr. B. C. Browne and Mr. R. L. G. Gilbert, Depart- 
ment of Geodesy and Geophysics, in the University 
of Oambridge. The gravimeter consists essentially of 
a vertical filament tensioned by the weight of a 
constant mass. The natural frequency of transverse 
vibrations of the filament depends on the tension 
and hence on the local value of gravity. This fre- 
quency is measured by comparison with a arystal- 
controlled frequency standard. Even if the frequency 
fluctuates, the average value can be determined with 
an accuracy better than one part ma million. The 
gravimeter oan therefore be used on an unsteady 
support. It has been used to measure gravity m a 
submerged submarine! and has now been adapted 
for remote operation for investigating the vertigal 
gravity gradient m a borehole’. 

In Lord Cherwell’s laboratory at Oxford two 

ters have been developed. One, & photo- 
proton spectrometer, measures the energy of gamma- 
rays above 2:2 MeV. Photoprotons are produced by 
eres 


- their pulse-height spectrum is analysed by a 25- 
channel kicksorter. Mono-energetic gamma-radie- 
tion will produce a single photoproton peak, and 
not & continuous pulse-height distribution. It 
is possible to detect very weak radiation in the 
presence of a strong beckground of radiation of 
lower energy. In this way a new line in the 

of sodimm-24 at 8-7 MeV. (mtensity 
1/2,500) was found’. The energy of & photoproton 
depends on the angle of emission with respect to 
the beam. This makes it possible to determime the 
angular distribution by analysing the shape of the 
pulse-beight, which is of theoretical interest. Measure- 


ments have been made pd ood dad Dx of 2-76, 
2-62, 2.51 MeV... The iques and equipment 
developed for this instrument are also used in 
connexion with the investigation of gamma-rays 
with a Compton spectrometer and & pair spectro- 
meter*'*. 


photographic plates). These methods have 
common disadvantage of poor resolution and difficulty 
in the interpretation of results. In the fast-neutron 
spectrometer developed, only those recoil protons are 
selected which have suffered a head-on collision. This 
is achieved by measuring comcidences between pulses 
produced by recoil protons due to Se aarp 
neutrons in & stilbene crystal and pulses produced in 
a sodium iodide crystal surrounded by a layer of 
silver (l om.) by capture gamma-rays from the 
scattered neutrons. means of a time delay 
(8 x 10 seo.) neutrons which have lost at least 
99 per cent of their energy in the stilbene are selected. 
The instrument gives & peak for mono-energetic 
neutrons, not & contmuous It has an 
energy resolution of 5 cant at 2:5 MeV. This 
instrument has been for the measurement 
of the energies of low-lying levels of nuolei excited 
by the inelastio goattermg of fast neutrons. 
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In the analysis of a orystal structure it is necessary 
to measure hundreds and even thousands of integrated 
X-ray diffraction intensities fram the crystals. Much 
of this ıs done by eye estimation; but higher 
accuracy of experimental measurement oen be 
achieved by photometry of photographs. Photometry 
of ordinary X-r&y photographs, however, is exceed- 
ingly tedious because no really satisfactory integrating 
photometer has yet been produced. The alternative, 
proposed by Wiebenga and Smits (1950), is to cause 
the integration to be done by giving the actual X-ray 
camera & scanning motion durmg exposure, so that 
& si hotometrio measurement in the centre of 
the ting t gives the integrated intensity 
direotly. Prof. E. G. Cox and Mr. D. S. Beard, of the 
University of Leeds, have designed an integrating 
mechaniam which can be fitted to a Weissenberg 
goniometer of British manufacture and which gives 
results of high accuracy. Although the mechanism 
is costly to make, it elrminates the need for an even ~ 
more costly photometer, since a very simple photo- 
meter suffices for the measurements required ; and 
although it increases the time needed for taking 
X-ray photographs, it reduces very greatly the time 
required for their measurement. 

Smee eee of an interferenoe microscope oon- 
stru by Dr. D. Gabor, of the Electrical Engineer- 
ing Department, Imperial College of Science and 
Technology, London, is to obtain a complete record 
of microscopic objects m two photographs; more- 
over, these records are obtained with a small fraction 
of the illumination required in ordinary mstrumenta, 
by making use of an amplification principle. It is 
hoped that ultimately this may be used m the 
microscopy of light-sensitive organic structures. In 
the new microscope a coherent light beam is split 
into two unequal parte. The smaller part passes 
through the object, which is in one branoh of an 
interferometer, while the larger part, the ‘coherent 
background’, passes through the other. Hach beam 
is split into two, and & quarter-wave phase shift is 
produced between the two baakground-beams. These 
are then paired with the two image-carrying beams, 
and produce two photographs on a plate, side by 
side. Whether the object is focused on the plate or 
not, these two pho hs contain a complete record 
of the image wave. densities in corresponding 
points are proportional to.two amplitude components, 
in quadrature with one another. Reconstruction is 
carried out in the same apparatus by illuminating 
the photograph with two uniform waves, again in 
quadrature to one another. The reconstructed beam 
can be explored in depth, in dark fleld, bright fleld, 

litude contrast or phase contrast, just as if one 
the original object under mvestigation. 

Prof. A. V. Hill, with Dr. D. K. Hill and Dr. D. R. 
Wilkie, has been working in University College, 
London, on new types of galvanometera snd radio- 
meters and on apparatus for studying material at 
high preasure. The problem of constructing galvano- 
meters of shorb period (for example, 5 msec.) with 
sufficient sensitivity has been solved by employing 
photoelectric amplification of the deflexion. The 
ahort period requires & very hght moving ooil, and 
the high magnification demands extreme freedom 
from extraneous disturbance. The latter is achieved 
by (a) symmetry of the moving system, involving 
very accurate construction, (b) using alternate 
springs and masses in the mounting. The magnified 
deflexion is displayed on a cathode ray tube. Several 
such galvanometers have now been in use for years, 
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at sensitivities normally obtained with instruments 
of 1-2 seo. period. | 

Two chambers have been constructed for studying 
the effecta of high pressure (up to 1,000 atmospheres) 
on muscular contraction. These are very satisfactory, 
the pressure being easily produced. The rapid changes 
occurring after stimulation must be recorded extern- 
ally. Diffüoulties are provided by (a) the small size 
of the preesure chamber, (b) having to fill it with salt 
solution, and (0) electric leaks. Moreover, no éxisting 
electro-mechanical transducer is suitable for high 
pressures under these conditions, and new techniques 
must be devised. -'These difficulties are bemg over- 
come and preliminary results have revealed various 
Interesting new effects. 

Dr. H. H. Hopkins, of the Technical Optics Section 
of the Physics Department, Imperial College of 
Science and Technology, London, has designed a 
static scanning fibrescope the aim of which is to 
provide a flexible unit capable of transporting 
optical mages along ita length’. ` Upwards of 50,000 
fibres of glass, of a type such as the boro-silicate 
crowns giving hi tranamiesion, are aligned in a 
regularly arrayed bundle, some 0-20 in. square and 
30 in. long. An optical image formed on one end-face 
of the bundle is now tranaferred to the other end, 
ainoe the light falling on any one fibre is ‘trapped’ in 
that fibre because of total internal reflexion. A 
transmission of 25—50 per cent is expected in the 
final instrument; and already, even using coarser 
fibres, detail 0-005 in. in size can be resolved and the 
Image is of good contrast. A particular use in view 
for the flbreecope is gastroscopy and similar medical 


teo : 
A small diffraction-grating ruling engine is being 
built by Dr. A. H. Holbourn and Prof. R. V. Jones, 


of the University of Aberdeen, to test the possibility 
of controlling the line spacing by direct reference to 
& light-wave interference pattern. This would 
eliminate the efrors arising from the use of a screw. 
The pilot model is intended to produce concave 
gratings 8 am. x 5 am.; the absence of periodic 
errors should give ghost-free spectra. The technique 
of ag nares waves directly for mechanical control, 
which been developed specially for this ruling 
engine, may have other applications. ` 
Dr. O , Of the Physics Department, 


Imperial College of Science and Technology, London, : 


A magnetic lens 
forms an intermediate mage of the source closely in 
front of the deflexion fleld, while the deflexion fleld, 
acting as an astigmatic léns, projects the final image 
of the source on the collector alot. The spectrometer 
eee beta-rays of 10° eV. For weak beta- 
sources, the test possible collecting power is 
required, and for this purpose a four-pole magnet has 
been used. This is inserted between the deflexion 
fleld and oolleotor slot in order to counteract the 
astigmatiam of the deflexion field and so to shorten 
the line image down to the length of the collector 
slot. A resolving power of about 1,000 has been 
obtained with & collecting power of about 1/1,000. 
The spectrometer is being used at the moment for an 
investigation on quantum’ losses of electron energy 
at Inelastic collisions in solids. Hlectrons of only 
5-10 keV. are transmitted through thin films, and 
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discrete losses of 10-20 eV. are measured. Here an 
increased resolving power is obtained by decelerating 
the rays down to 800 eV. before they enter the 
deflexion fleld. In this way the resolution has been 
meoreased sufficiently to locate the lines in a 

of a 10-keV. beam within a fraction of a volt. 

A team of workers under Prof. N. F. Mott in 
the University of Bristol is developing & meniscus 
Schmidt meteor camera—a camera of wide 
and short focal length, with a large fleld. After 


- experience obtained with a small camera made from 


plate glass (aperture 6-5 im, F/0-7 (nomimal)), the 
construction of a small-scale pilot model was oom- 
menoed and is now nearing completion and should 
be ready for use this March. This will have a focal 
ratio of #/0-63 (nommal) or F/[0-78 (effective), with 
& fleld of 56°. The stop diameter is 8:6 in. (focal 
length 5-4 in.) and mirror diameter 17 in. The full- 
scale model wil have & mirror of diameter 28 in. 
The lens and mirror systems of these cameras have 
been designed mdependently; it has not been 
possible to compare them with the American models, 
full details not bemg available. The shutter system 
is original and avoids drilling holes in the mirrors 
Se ee the rotating axle; the use of 

akbbomeaptio Piai is algo unique to the. 
Bristol mstrument, the coating of these plates having 
been already accomplished successfully. The camera 
will be used in conjunction with the radar equipment 
at Jodrell Bank, Cheshire, to photograph meteors ; 
a rotating shutter enables velocities to be measured. 
Information such as luminosity, velocity and deoelera- 
tions wil be obtained. From these observations, 
„physical conditions in the upper atmosphere and 
collisions between molecules of high energy can be 
investigated. 

A conventional spectrometer, in which the detector 
scans the elementa of the spectrum one at a time, 18 
Inefficient in that only one element out of the whole 
spectrum is actually being observed at any moment. 
In the multichannel spectrometer being constructed 
by Prof. R. O. Redman at the Observatories, 
University of Cambridge, this loss is avoided by 
applying modulation petterns to the mtensities of 
the spectral elements in such a way that they may 
act on a single detector simultaneously throughout 
the whole time of observation and yet be separable at 
the output of the detector. In the instrument under 
construction, the modulation is effected in a two- 
beam interferometer without the use of any dis- 
persing system such as a prism or grating. The 
multichannel spectrometer should be specially valu- 
able for faint radiation sources in the infra-red, and 
if successful will ultimately be applied to mfra-red 
stellar spectra. 


Information about application for grants from the 
R. W. Paul Instrument Fund can be obtained from 
the Assistant Secretary, Royal Society, Burlington 
House, Piccadilly, London, W.1. 
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THE ADULT FEMALE LOWER 
JAW FROM MAKAPANSGAT 


By Pror. RAYMOND A. DART 
Untversity of the Witwatersrand 


E Makapansgat Valley near Po in the 
Central ‘Transvaal on July 29, 1953, Mr. Alun R. 
Hughes, senior technician in the Department of 
Anatomy, University of the Witwatersrand, recovered 
from the Limeworks dump, which has previously 


1925) and (centre) the adolescent A. 
‘mandible from Makapansgat (Dart, Amer. J. Phys. 





Mia: ai Awsiralopikenis promethous (Mainpanagai). 
Lower: poco or ^r 7- cM QE : 
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t to and p the establishment 
al her EE ea € 
that which occurs in mankind. 

The new adult jaw i unique at the moment, 


because it ig'the only one go far to have the 
entire incisor—canine-premolar—molar tal arcade 
preasion or dental dislocation. 


fragments of 
Ar ume T IBI E 
sional reconstruction was made available in 1950 to 
all museums and anthropologists at cost, through 
the generosity of the American Institute of Human 
Paleontology and the Wenner-Gren Foundation 
which assisted in founding it. It is gratifying to 

that scarcely 2 mm. alteration is necessary in 
e dimensions of the profile, or norms lateralis, of 
that reconstruction for ita mandibular contour to 


correspond with that of the specimen now under 
ii 


The most remarkable feature of this, the most 
nearly human of all known South African man-ape 
dentitions, jg that the dental arcade can be super- 

ee for tooth the dental arcade of 

The dental in the promethean 

mb ER es The chord of the dental 
arcade from the mesial border of the medial incisor 
to the distal border of the third molar measures 

75 mm. in Peking man and only 73 mm. in the 
Makapansgat man-ape.. The bicanme width in the 

male is 87-5 mm. and in the A. prome- 
theus female 85-5 mm. The width of the second 
molar in the primitive man from China is 14:0 mm. 
and in the proto-human individual from the Transvaal 


14-5 mm. the b premolar- 
molar series of teeth is slightly , while the 
incisor—canine series is slightly , than the 


sag) arene heen uer" 

Makapansgat mandible ‘iis shorter and more 
sopa mus duet f eae. bel denne sty anc 
shorter and leas robust than those of its near South 


African relatives Plestanthropus and Paranthropus, 
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showing the wide range of potential variation at the 
australopithecine phase of human evolution. The 
really fact, however, is that this mandible 
is considerably smaller (see Fig. 2) than the mandible 
of Heidelberg man. ‘There is no satisfactory means 
of j the lower jaw or ita teeth in 
Australopithecus prometheus from those of some of 
the primitive human beings already known to science. 
In their jaws and dentitions ss in their 

uprightnees and predaceous habits, the South African 
man-apes were human. There is no known criterion 
whereby the Australopithecin» can be excluded from . 
the zoological status of an intermediate family of 
creatures having the brams of apes and the bodies 
and nutritional habits of mankind. 


OBITUARIES 


Prof. Robert A. Millikan 


Tux distinguished American physicist, Dr. Robert 
A. Millikan, died on December 19, after an illness 
of several months, at his home in Pasadena, Cali- 
fornia ; he was eighty-flve years old. Dr. Millikan 
was born in Morrison, Íllmois, on March 22, 1868, 
the second of six ahildren. His father, Silas Franklin 
Millikan, was a Oongregational minister. Before her 
marriage, his mother, then Mary Jane Andrews, was 
Dean of Women of Olivet College, POE ME 

Millikan attended Oberlm College at Oberlin, Ohio, 
where he received his A.B. degree in 1891 and his 
A.M. degree in 1898. He hbld a research fell 
at Columbia University during 1803-95, when he 
received from that institution his Ph.D. . The 
following year he continued his study research 
at Berlin and Gotti 

In the autumn of 1896 he was appointed an 
assistant in the Physics Department in the University 
of Chicago. In his twenty-five years at that University 
Dr. Millikan p the academic ranks 
to become one of that institutaon's most outstanding 
professors. In 1021 he went to Pasadena, California, 
as the chairman of the Executive Council of the 
California Institute of Technology and also served as 
director of the Norman Bridge Laboratory of Physics. 
He retired from these positions m 1945, but con- 
tinued his active lcipation as & vice-president of 
the Board of Trustees of the Institute and as a 
research worker m the Norman Bridge Laboratory. 

The Nobel Prize in Physics for 1923 was awarded 
to Dr. Millikan for his preoimion evaluation of the 
electronic charge e and of Planck’s constant of action. 
The Hughes Medal of the Royal Society, the Com- 
stock Medal of the U.S. National Academy of Sciences 
and many awards, hano degrees and academy 
memberships have clearly shown the world-wide 
recognition and distinction that he deserved and 
received. His moat i t contributions were in 
the measurement of the charge of the electron, the 
photoelectric determination of Planck’s constant, the, 
bridging of the gap between the ultra-violet and 
X-radiation, and his explorations of coamio radiation. 
In addition to thféee major flelds of research, Millikan 
contributed substantially to many other flelds. With. 
unusual physical stamina and energy, he was able to 
spend more than sixty years in active participation 
in physical research. It was characteristio of most of 
his research that many hours of painstaking obeerva- 
x xL a ae 
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undertaken. aasar Adan. agi vara 
were repeated many times to obtain from his equip- 
ment the greatest acouracy. Careful is of the 
data yielded tal facts that enabled him to 
refine both his equipment and his analysis of the data 
to give resulte in physical measurements of remark- 
able precision. The greet variety of fields in which 


's contributions to education in the 
United States brought him many honours and 
recognition as & great educator. As a college student 
he teught physics in a preparatory school and found 
the text-books available unsatisfactory. His first years 
at the University of Chicago were partially oocupied 
with a of writing texts for preparatory 
school and first-year univeraity courses. His text- 
books, widely used throughout America for half a 
century, have been important mftuences in soientiflo 
education. In the creation and development of the 
University of Chicago he was a strong advocate of 
the oonoept that departments should be composed of 
& group of mdependent scholars, one of whom, for 
administrative purposes, ia chosen as a chairman. In 
the California Institute of Technology he devel 
an outstanding school combined wi 
very distinguished and able graduate echool in basio 
science. The thousands of graduates of this unique 
Institution are now & very important influence in 
American technology. The development of the 
National Research Council was due, in a large 
measure, to the efforts of Millikan. The post-doctoral 
National Research fellowships provided & substantial 
group of able research scientists who were the leaders 
of the National Defense Research Council and of ita 
rojecta in the Second World War. Millikan was, 
an active worker in the military forces m 
the First World War. In the second his Institute, 


ee for military studenta, 
eveloped and produced important military weapons. 

Millikan began hie career at the time of & great 
revolution in physica. He witnessed and participated 
in the initial discussions the nature of 
cathode rays, X-rays and radioactivity. The radical 
ideas of the quantum theory and of the theory of 
relativity were supported enthusiastically by the 
young Millikan. 

The period following the First World War was a 
transition period for the world, and also for Dr. 
Millikan. The practical applications of scientific 
discoveries had led to such radical In trans- 
portation, m communication, and m ustrial and 
chemical production uc dc ui 
the scientific era. The homage paid to science for the 
part it has played in changing our concepts of matter 
and life brought on an attack from those who saw a 
conflict between science and religion (for example, 
the ‘monkey trials’ in Tennessee). With Millikan’s 
move to the California Institute of Technology he 
became the spokesman for those who believed that 
soienoe was neither materialistic nor irreligious. In 
taking this conservative position, Millikan received 
great acclaim from many religious groups. In assessing 
his own success, Millikan gave credit to Divine 
guidance or a “good fairy" for the opportunities that 
came to him. 

His wife, Greta Blanchard Millikan, died two 
months before his own death. His eldest son, Clark 
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B. Millikan, is professor of aeronsutica at the Cali- 
fornia Institute of Technology. His second son, 
Glenn A. Millikan, who was professor of physiology 
at Vanderbilt University, was killed in a mountain- 
climbing &ocident in 1947. Glenn Millikan’s wife was 
Claire Mallory, daughter of George Leigh Mallory, 
the Mount Everest olimber. His youngest son, Max 
F. Millikan, is profeasor of economics in the Massa- 
ohusetts Institute of Technology. : 
pon B. Brovaz 


Prof. Oldřich Tomftek 


Pror. O. TomfdEx’s death, which occurred after a 
short ilneæ on October 21 a few days after his sixty- 
second birthday, is & heavy blow to Ozechoslovak 


, for during the past twenty-five 
years he has been the leading analyst and pharmacist 


at the Charles University. He was born m Prague. 


on October 10, 1891, where his father was a 
pharmacist, and early showed his scientific ability ` 
in publications with Prof. B. Brauner. Thus yóung 
Tomitek was predestined to the study of pharmacy 
fori Water dhe cud euk of the Kost World Wer, 
shortly before the out reak of the First World War, 
in which he had to serve in & military pharmacy in 
Innsbruck. It is signifioant ofthe real of the young 
scientist that he found an opportunity of approaching 
Prof. K. Bruner to pursue special work on indol 
derivatives in the laboratories of the University of 
Innsbruck. The end of war brought Tomftek back 
to Prague and gave him the chance to widen his 
scientific knowledge at the Charles University under 
the guidance of the in chemist Prof. Štěrba- 
Bóhm. Here he took the degree of Ph.D. in June 
1920 and was appointed university assistant. The 
years 1928-24 Tomíček spent in Utrecht in the 
laboratory of Prof. Schoorl to acquire potentiometry. 
There started his ip with the rising scientist, 
I. M. Kolthoff, which proved most influential for the 
further development of Tomiček’s line of research 
and ported by frequent meetings of 
both men at various international gatherings—auntil 
Tomíček’s death. The two friends worked out the 
foundations for the use of titanous chloride in 
potentiometric titrations. 

Later on, as asistent professor of analytical 
chemistry in Prague, 'Tomí5ek worked on the 
potentiometric determination of qerium and started 
with his school & series of studies of volumetric 
determinations in strongly alkaline medium. His 
chief work in that direction was published in the 
Journal of ihe Amorican Chemical Society during 1935, 
where he gave practical applications for the titrations 
of cobalt, manganese, biamuth, thalltum and cerium, 

using amalgams for the reduction, and ferricyanide, 
ie pochiozite or hypobromite for oxidation. In that 
year TomísSek was nominated full professor. 

In 1948 he started to study, potentiometric and 
polarometrio titrations in non-aqueous solutions, 
chiefly in glacial acetic acid. This line of research 
required special attention from the theoretical aspect 
as regards the meaning of neutralizations_and pH 
values. These discussions are therefore of high 

interest, 


- theoretical value and of fundamental 


promising also possibilities of wide practical appli- 
cations. 

Prof. TomíSek was also held in high regard in 
pharmaceutical circles, being co-editor of the 
Czechoslovak ‘“Pharmacopmis’” and revising the 
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analytical problems involved. He was expert also in 
forensic chemistry. 

As & university teacher, Tomitek proved an 
exoellent lecturer, devoted to his pupils. For them 
he wrote in Czech several valuable text-books on 
quantitative and volumetric analysis. Of his 
scjentiflo monographs the best known and appreciated 

is "Chemical Indioetors", which was translated into 
English (Butterworth, London, 1951). Besides this, 
Tomitek contributed at the international level to the 
“Handbuch der analytischen Chemie" (J. Springer, 


Berlin, 1044 and 1948) with accounts on ammonium, 


oxygen, sulphur, selenium and tellurium. In his own 
country, also, Prof. Tomíček was highly esteemed. 
For many years he was president of the Czechoslovak 
Chemical Society, of which he was made an honorary 
member, president of the Pharmaceutical Society and 
corresponding member of the Ozechoslovak Academy 
of Science. 

TomiSek was an extremely kindly man, always 
willmg to help his numerous friends, colleagues and 
pupils, and inclined to overwork himsélf for unselfish 
reasons, His non-academic interests were mountain- 
eering, motoring and . Thus not only in 
scientific minds, but also in many hearts, Prof. 
Tomitek’s death has left an open 

5. Huvnovskf 


Dr. F. C. Minett, C.I.E., M.B.E. 


Dr. F. O. Mmer, director of the farm livestock 
research station of the Animal Health Trust, died. on 
December 26 at the age of sixty-three. 

Francis Colm Mimett was born on September 16, 
1890, and was educated at King Edward’s School, 
Bath, the Royal Vetermary Oollege, London, and the 
Pasteur Institute, Paris. He qualified as a veterinary 
surgeon m 1911 and worked for the next three 
in the pathology department of the Royal Vetermary 
College undar Sir John MaFadyeen. During 1914-24 
Minett was an officer in the Royal Army Veterinary 
Corps. He then became a research officer of the 
Ministry of Agriculture’s veterinary laboratories 
until 1927, when he was &ppointed director of the 
Research Institute of Animal Pathology at the Royal 
Veterinary College; m 1982 he became professor of 
pethology. In 1939 Minett went to India as director 
of the ial Veterinary Research Institute at 
Mukteswar. On the division of India he became 
commissioner for animal husbandry in Pakistan 
until 1949, when he joined the staff of the Animal 
Health Trust. At the request of the Foreign Office, 
he was soon seconded for two years as veterinary 
adviser to the Turkish Government. 

Minett was a prodigious worker, mainly upon 
E problems concerned with disease in 

was & strenuous bench worker through- 
out his life, although he never neglected—indeed he 
encouraged—the translation of laboratory work to 
the farm. His work was mainly oonoerned with 
diseases of cattle, and he studied in turn bovine 
tuberculosis, contagious bovine abortion, Johne's 
disease, foot and mouth disease and mastitis. He 
also investigated mastitis in sheep, blackquarter, 
anthrax, strangles in horses, among 
livestock m India, and the health of animals as 
affected by climatic conditions. ~In all, he published 
more than fifty papers in scientific journals. 

Probably the main work which Minett did was to 
focus attention on the serious loes in Great Britain 
occasioned by mastitis in cattle. He divided the 


à ` 
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Streptococous forms into three and it was 
. shown. that his Group I coincided with Sir. agalactiae, 
information which was already known im other 
countries. He and his colleagues were the first to 
point out the etiol of his Group II, which i 
known as Str. dy iae. His Group II is now 
known as Sir. uberts. -Probably the beet defence that 
Minett ever gave for the work which he and his 
colleagues did 18 in an article lished in the Journal 
of Hygiene, 35, 504 (1985). was in answer to an 
attempt by some medical mfi als to delve 
into a veterinary problem. His work also maluded 
the demonstration that certam human strains of 
Btreptoooooi could affect the udder of the cow, and 
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in turn that affected milk may cause an outbreak of 
human disease. He directed attention to the toxin 
production of Staphylococci of animal sources ; these 
differ in some degree from the human pethogens. 
His work on Johne's disease was largely concerned 
with methods of isolation &nd types of media, in 
addition to collaborating with others in the diagnosis 
of the disease, particularly by Jobnm. 

Minett was a strenuous worker, who expected 
equal work from his junior colleagues ; he appeared 
stern, but beneath an apparently hard exterior he 
was warm-hearted and full of fun. His early death 
is & great logs to British vetermary science. 

W. R. WoorpRIpGM 


, NEWS and VIEWS 


Mr. Cecil Warburton : 100th Birthday 


On February 6, Mr. Cecil Warburton celebrated 
his hundredth birthday. Mr. Warburton entered 
Christ’s Oollege, Cambridge, m 1876. He became a 
demonstrator m the School of Agriculture and in 
the Department of Zoology m the University, and 
later he was a member of the Quick Laboratory 
which eventually grew into the Molteno Institute. 
Mr. Warburton has always had wide interests m 


onorary to the Royal Horticultural 
Society (of which he was elected a life member at the 
age of ninety-mx). He has published papers, eto., on 
spiders, and wrote the section on Arachnid in the 
“Cambridge Natural History” (Macmillan). Perhaps 
his best-known scientific work is on the ticks, m 
collaboration with the late Prof. G. H. F. Nuttall, 
which led to the production of the standard mono- 
graph on this :economioel important group of 
animals. For many years now, Mr. Warburton has 
been & hving confutation of the gerontologista, for 
he has maintained in almost | degree his 
activity of body and of mind—a&t least he still plays 
bridge and chees (at which many years ago he repre- 
sented the University of Cambridge), he is stall 
dangerous opponent at croquet, and solves The Tes 
crossword puzzle each day. At the luncheon given 
in his honour on the eve of his birthday by his old 
Oollege, he responded with a lively speech; he was 
also entertained at luncheon on his birthday by his 
colleagues at the Molteno Institute of Parasitology. 


Geology at Belfast : 
Prof. J. K. Charlesworth 
ALTHOUGH The Queen's University in Belfast has 
an ancestry going back more than a hundred 
its chair of geology was founded only in 1921. The 
first oooupant, Prof. J. K. Charlesworth, this year 
retires from the service of the University in the 
proud knowledge that the task of creating a depart- 
ment almost from its foundations is visibly fulfilled 
m the newly completed building that forms such an 
adornment to the University’s post-war fabrio— 
though it must be a source of kean regret to him that 
he has been able to his new rooms for so 
short a time. After graduating at Leeds under-P. F. 
Kendall Prof. Charlesworth carried out research and 
obtained his doctorate at Breslau. He finally moved 
to Belfast from a senior lectureship at Manchester. 
His academio interests have been mainly m Pleis- 


tooene logy, especially in the history of the Ioe 
Ago in Britain ; and his work has achievea world- 


wide distinction for the manner in which he has 
-elucidated late-Glacial changes and decribed the 
deposits of the Newer Drift in England and Wales, 
the recession of the ice in southern Scotland, and the 
intricacies of successive glaciations m Ireland. These 
contributions will shortly be rounded off with an 
elaborate analysis of the glaciation of the Scottish 
Highlands. In ancillary studies he has discussed the 
origin of the Irish Sqn nd of the Irish fauna and 
flora. He has, however, never been narrowly content 
with specialist intereta, but has used his position to 
popularize geology as a cultural subject, not least 
through his recently published book on the geological 
history of Ireland. 


Dr. Alwyn Williams 


Pror. CHARLESWORTH 18 to be succeeded by Dr. 
Alwyn Williams, a graduate and former Fellow of 
the Univermty of Walesa. While at Aberystwyth, he 
elucidated the complex structures of the classical 


Sedgwick Museum, Oambridge, with Prof. W. B. R. 

. In 1848 he went with a Commonwealth 
fellowship to the United States National Museum, 
Washington, where he worked with Dr. G. A. Cooper 
on fossil brachiopods, & group in which his mam 
interest lies. Some of his on the morphology 
and taxonomy of protrematous forms have been the 
subjecte of mon hs issued by the American 
Geological Society. Simcoe 1950 he has been lecturer 
in geology in the University of Glasgow, and has 
extended his work on Lower Palsozoic rocks from 
Wales to the Southern Uplands. The wide outcrop 
of similar rooks running south and south-weet from 
Belfast will give him further opportunities of applying 
his special knowledge when he takes up his appomt- 
ment in Ireland. 


Physics in the National Physical Laboratory : 
Dr. Ezer Griffiths, O.B.E., F.R.S. 
Dr. Ezme GRIFFITHS recently retired on his sixty- 
fifth birthday from his position as & senior principal 
scientific officer m the Physics Division of the National 
Physical Laboratory. ointed shortly before the 
aie World War, Dr. ths had already done 
postgraduate research work at University 


College, Cardiff, which had culminated. in two papers 
(Phil. Trans. Roy. Soc.) on the heat ities of 
metals, written jointly with Prinoipal E. H. Griffiths. 


These early interests have been maintained, for Dr. 
Griffiths has been in charge of the work on heat 
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during most of his time at the National Physical 
Laboratory. By his investigations into the thermal 
properties of materials and contributions to the 
science of refrigeration, he has established an inter- 
national reputation. Twice he went to the Antipodes 
in charge of scientific investigations : first to study 
the moidence of brownheart in apples during ship- 
ment from Australia, and later to make a survey of 
the transport of New Zealand lamb. Dr. Griffiths’s 
scientific publications have included three books, 
"Methods of Measuring Temperature", “Pyrometers” 
and tion Prinoiplee and Practice”, and 
&bout & hundred Py sape ge for a joint one 
dealing with the of evaporation he was 
awarded the Moulton Medal of the Institution of 
Chemical eers. Dr. Griffiths has held offices in 
many solentific societies, and is still serving as 
pre resident of the Institut International du Froid. He 

been succeeded at the National Physical Labor- 
atory by Dr. R. W. Powell, who has been a member 
of the Heat Section since 1924. 


British Association Secretaryship : 
Allen, C.B.E. 


SIE GHORGE ALLEN, formerly vice-chancellor of the 
University of Malaya, has been appointed secretary 
to the British Association for. the Advancement of 
Science in succession to Mr. D. N. Lowe. Sir George 
was born in Donegal and educated at the Methodist 
College and The Queen’s University, Belfast. At the 
University he graduated in medicine. After service 
with the R.A.M.O. in East Africa during 1917-20, 
he :worked for six years as bacteriologist in the 


Sir George 


pathology at ord and m London hospitals. In 
1928 he was inted eee Opa the Institute 
for Medical at Kuala L . Shortly 
afterwards he became p of the Edward 


VII(Oollege of Medicine in Singapore ; Bleed 
president of Raffles College in Singapore. He assisted. 
the Commission on University Education in Malaya 
to prepare plans for the creation of a University by 
the fusion of these institutions, and was the natural 
choice as first vice-chancellor when the new University 
was established in 1949. In the three years of his 
vioe-ahanoellorship Bir George Allen succeeded, with 
tact and administrative skill, in blending two inde- 
sepas isi uper diede duiga- Da which is 

IE en increasingly important part in the 
life o South-East Asia. He brings to his new work 
in the British Association & scientific and medical 
background, an informed sympathy for experimental 
and fleld research and wide experience in education 
and administration. 


Element 99 


Wre the ever-increasing amount of effort being 
devoted to research in nuclear physica, it is perhaps 
no longer surprising to learn of the production of yet 
another artificial elament—number 99 in the Periodic 
System (The Temes, February 8, quoting a statement 
from the U.S. Atomic Energy Commission). It is 
well known that there are at least two routes by 
which new heavy elements may be formed, namely, 
by successive neutron capture in lighter elements, 
followed by beta-decay, and also by the nuclear 
interactions of ‘heavy’ ions such as HOH, «Net, 
10O, accelerated in cyclotrons and used to bombard. 
suitable targets. Both these methods may have been 
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employed; but only one mass asgi t has been 
made, namely, 4 = 247. The nucleus 99%™" is under- 
stood to decay by alpha-particle emission with a 
half-life of a few minutes. Although this achievement 


ia not it reflects the test credit on 
Prof. G. T. Beaborg, of Berkeley, fornia, and his 
collaborators. It will be in Ing to learn what 


name the disooverers wil propose for the element. 
The chemical properties may be predjoted with some 
certainty on the basis of Seaborg’s &otinide hypo- 
thesis, and if such les are in fact observed, 
one may refer to element temporarily as eka- 
holmium. The rare earth holmium was named after 
Stockholm. One wonders whether the discoverers of 
element 99 can find a name for it, based on a place- 
name, which is anything like so euphonious. 


Effect of Germanium on the Transformation of 
White to Grey Tin 


Tum (normally) slow transition of the white, tetra- 
gonal form of tm to the grey, cubic modification at 
18-2? O. i8 well known, as is the fact that inoculation 
with the grey allotrope accelerates the tranaformation. 
It is now shown in a by R. R. Rogers and 
J. F. Fydell, entitled ‘ itest of Germanium on the 
Transformation of White to Grey Tin" (Canadian 
Depertment of Mines and Technical Surveys, Mines 
Branch, Technical Paper No. 5; pp. ll. Ottawa: 
Queen’s Printer, 1958; 25 cents), that moculation 
with germanium is similarly effective in producing the 
grey, form, the tin and germanium being immersed in 
& strong aqueous solution of oalctum chloride acidified 
with hydrochloric acid to pH 1:5 at a temperature 
= — 80° C. Whereas the grey variety made ita 

only after 81 days with the ‘pure’ tin, 

{a ea tar Sy EE 

in the case of cast tin. It is noteworthy that 
fe case of fo 


oit Hsc effect. 
oo of zinc in the tin results in a marked 
retardation of the change, the xzino-free alloy con- 
taining 2 per oent of I first ahowing the 
grey tin after 0-9 day at — 40° O. as compared with 
14 days when 2 per coent of riho is also present. This 
effect of germanium is possibly one reason for the 
well-known difference of different varieties of tm 
in the rate of transformation, since some tin 
ores are known to contam small amounts of that 
element. . 


Fat from Fungi 


Ir fats aro to be uced by the industrial 
utilization of*moulda, carbon souroes such as 
cellulose waste and molasses must be considered. 
As sucrose is the major constituent of molasses, 
the first stage in the relevant investigations is to 
ascertain the behaviour of different moulds towards 
it. 8. Murray, M. Woodbine and T. K. Walker 
(J. Hop. Bot., 4, 11, 261; 1958) now report on the 

development and fat formation’ of some 

-three strains of ten species of fungi when 

on different sucrose-contammg media. The 
lahoa tice yinlde GE tole were piven Dy Pontium 
javanioum van Beyma, P. soppi Zaleski and Asper- 
gilus nidulans Eidam, in that order. The fat content 
on felt weight was maximal at 84-8 per cent with 
decore eg Say Qus soe ect 
t 25.8 per cent with A. nidulans; on sugar 
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utilized ib was maximal at 11-4 per cent with P. 
soppi, at 7-9 per cent with A. nidulans, and at 5:6 
per cent with F. lew (I). Other moulds are con- 
sidered worthy of further trial. 


Roman Gallery at the Grosvenor Museum, Chester 


As part of a general reorganization of the Grosvenor 
Museum at Chester, a gallery previously devoted to 
art has been entirely cased in modern style and now 
illustrates the Roman army. The collections at 
Ohester are i ly rich in Romsn material, and 
it was decided to illustrate the army, end in i 
the legions, with special reference to the Chester 
fortrees. The gallery is a long room of nearly 00 ft., 
and this has bean broken up by creating three bays 
in cases of the shop-window type. This provides a 
angularly attractive display and provides very useful 
storage-room. Fluorescent tubes have been used 
both for the general and individual case lighting. 
The attention of the visitor is first attracted to a 
model of a soldier. Then follow panels dealing with 
a soldier’s pay, Samian pottery, tools and t, 
building materials and -other objecta, Da mdp 
large diorama of the Chester fortrees sho its 
buildings, defences and ite relationship to the local 
topography. The story continues, and to conclude 
18 & penel illustrating the defences of the Roman 


Electron Microscopy: Conference In London 


Tas Joint Commission on Electron Microscopy of 
the International Council of Scientific Unions is 
sponsoring an international conference on electron 
microscopy, to be held in London during July 10-21. 
The detailed organization is in the hands of a oom- 
mittee oomprising the members representing the 
Electron Microscopy Group of the Institute of Physics 
and members of the Commission resident m Great 
Britain. Sessions will be devoted to the following 
subjects: instruments and associated apparatus ; 
electron optics; the attainment of very reeolu- 
tion; reflexion methods ; applications ; 
industrial and chemical applications; fixation and 
drying methods; microanatomy of cilia, ote. ; 
fibrillar structures ; structure of cell walls; internal 
structure of cells; bacteria; viruses; ‘biological 
specimen. techniques ; metallurgical and general 
specimen techniques; and the effeat of electron 
irradiation on matter. AI workers interested in the 
field may attend the conference; they must register 
with the joint secretaries before March 1 (fee £2). 
Papers wil be &a&ooepted for consideration, and 
&ubhors should in the first mstance make their offers 
to the secretary of the respective national society of 
electron mi , except that in North America 
they should send them to Prof. T. F. Anderson, 612 
Maloney Building, School of Mediaine, University of 
Pennsylvania, Philadelphia 4, and in countries where 
there is no national society they should send them to 
the secretary of the programme committee, Dr. V. E. 
Cosslett, Cavendish Laboratory, Free School Lane, 
Cambridge.  Notifloation of all papers should be 


&nd Mr. F. W. Cuokow, o/o Institute of Physics, 
47 Belgrave Square, London, 8.W.1. 
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Third International Congress of Nutrition, 

Amsterdam 

Tum Third International Congress of Nutrition will 
be held in Amsterdam during September 18—18 under 
the auspices of the International Union of Nutritional 
Sciences. The programme will include sessions on 
the follo topics: overnutrition and disease; 
Ce uid liver disease; parenteral nutrition ; 
nutrition and the peyche; and non-nutrient foreign 
chemical substances m foods (intentional and un- 
intentional additives). Invitations have already 
been sent by the local Dutch organizing committee 
to a number of proposed contributors ; but nutrition 
workers in Britain, members of the 
[British] Nutrition Society, who would like to 
participate in the discussions are invited to submit 
a title and & short synopsis (nob pecie: two 
hundred words) of their proposed ution 
for consideration. These should reach Dr. G. H. 
Bourne, honorary secretary of the Nutrition Society, 
De t of Histology, London Hospital Medical 
Oo , Turner Street, London, E.l, by February 
28. Further mformation about the International 
Union of Nutritional Sciences can be obtamed from 
the general Dr. L. J. Harris Dunn 
Nutritional oratory, University Field Labor- 
atories, Milton Road, Cambridge. 


International Union òf Geodesy and Geophysics : 
General Assembly In Rome 


Tum International Union of Geodesy and Geo- 
physics will be holding ite tenth General Assembly 
m Rome during September 15-29. The constituent 
International Associations of Geodesy, Meteor- 
ology, Hydrology, Oceanography, Vulcanology, 
Terrestrial Magnetism and Electricity, and Seis- 
mology and the Physics of the Earth's Interior, 


' will meet during the period. Delegates attending are 


nominated by the national adhermg organizations of 
the Union. British scientists wishing to attend or to 
read or communicate papers may do so only if 
sponsored by the Royal Society on the recommenda- 
tion of the British National Committee for Geodesy 
and Geophysics. Those wishing to submit papers 
for the scientific i should write to the 
Assistant Secretary of thg Royal Society, Burlington 
House, London, W.1, not later than March 1. 


Tralning of Biologists 


Taa Institute of Biology is arranging a meeting, 
to be held during April 21—22, to discuss the training 
of biologists. There will be four seesions: on the 
teaching of biology in schools to those intending to 
specialize ; on undergraduate courses at universities ; 
on biological work in technical colleges; and on 
postgraduate traming. It is hoped that the meeting 
will attract teachers from schools, technical colleges 
and universities and resentatives of employing 
bodies. Ample time will be allowed for discussion 
after -the invited papers. A will be 
available early in from the General Secretary, 
Institute of Biology, Tavistock House South, 
Tavistook Square, London, W.C.1. 


Chemistry Meetings in Eastern Germany 


Tama Ohemical Society of the Eastern Zone of 
Germany has recently issued details of the meetings 
it proposes to hold this year. The programme opens 
with a oonferenoe in Berlin during February 28—94 
ic d gee ey Gere a ae 
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ends at the olose of the year with a celebration in 
Berlin of the 125th anniversary of the Chemsches 
Zeniralblati. Other meetings in Berlin will be one on 
the manufacture and use of plastics (April 18-14), 
which will partly be held alao in ig, one on 
dietetics sand food chemistry (April 27-28) and 
another on artificial fertilizers (June 15-16). In 
Leipzig there will be a symposium on synthetic flbree 
during March 23-24, followed by the annual 

meeting of the Society during October 20-23 and a 


_ in Dresden during May 20-21. Further information 

these evente and the Society in general can 
be obtained from the Chemische Gesellachaft, Berlin 
NW, Unter den Linden 68/70. 


Physical Soclety : Spring Meeting In Dublin 
THE spring meeting of the Physical Oo A 
held in the t of Physics, University Co 


Dublin, during Maroh 80-April 1, and will take 

form of a symposium on April l, and will tako the 
and Cosmic Rays’’, organized by Prof. T. E. Nevin. 
Speakers from the following institutions have been 
arranged : Atomic Energy Research Establishment, 
University of Birmingham, Brookhaven National 
Laboratory (United States), Dublin Institute for 
Advanced Studies, University of Manchester, May- 
nooth College, Queen’s University, Belfast, and 
University College, Dublm. The meeting will be open 
to all. Application forms and further information 
can be obtained from the Physical Society, 1 Lowther 
Gardens, Prince Consort Road, London, S.W.7. 


Announcements 


Logp CHERWHLL, feasor of experimental phil- 
osophy in the University of Oxford, has been awarded 
the Memel Medal for 1954 of the Society af Chemical 
Industry. This Medal, which is the senior award of 
the Society, is presented once every two years to one 
who has secured meritorious distmotion m science, 
literature, industry or public affairs, or who is 
prominently | concerned in the welfare of the Society. 

vious ients include Bir Henry Tizard, Lord 
Bruce of Molbonne and Lord Waverley. 


De. N. H. MaoxwozTH, director of the Medical 
Research Council Unit for Research in Applied 
Psychology, has been awarded the H. M. Vernon Prize 
of the National Institute of Industrial Psychology, 
for his work in and developing the studies 
carried out by his Unit in the field. of human skilled 
performance, and for his personal contribution to a 
more scientific understanding of the effecta of climatic 
conditions upon human behaviour. This is the first 
award of the Prize, which was founded by the 
Institute with & sum of money bequeathed by the 
late Dr. H. M. Vernon, an investigator of the Indus- 
o ering n ome 
Investigators of the Health of Munition Workers’ 
Committee in 1915. The- Prize is to. be awarded 

every second year to the investigator who, being & 
British subject and under the age of forty-five years, 
has in the opinion of the Council of tho Institute 
done the most valuable research work in the subject 
of industrial psychology and physiology. 
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' Tum Harrison Memorial Prize for 1958 haa been 
awarded by the Chemical Society to Dr. Ronald 
James EP lecturer in chemistry in University 
College, Lo for bis work on the el 

of strong-acid solvents published during the five Linie 
1949-53. Dr. Gillespie is at present carrying out 
research on the dielectric properties of polar liquids 
at Brown University, U.S.A. The Harrison Prize 
was created in 1922 to commemorate the services of 
the late Colonel Edward Frank Harrison, formerly 
deputy controller of the Chemical Warfare Depart- 
ment, for the protection of the British Foroes from 
poison gas during the First World War. It is awarded 
to the British chemist, lees than years of age, 
who, in the opinion of the Selection ittee, has 
during the previous five years conducted the most 


meritorious and promising original investigations in 
chemistry and published the results. 


PROF. JOHN YUDEIS, profeesor of physiology in 
Queen Elizabeth College, London, has been appointed 
to the University char of nutrition tenable at that 
College. ‘The title of professor of civil engineering in 
the University of London has been conferred on Mr. 
J. W. H. King, in respect of the post held by him 
at Queen Mary College, London. The title of reader 
m photogrammetry in the University of London 
has been conferred on Dr. E. A. Miskin, in respect 
of the post held by him at University College, 
London. 


TH Institution of Chemical Enginoera is holding 
a symposium on “Ges Absorption” during April 5-7 
in the University of Birmingham. The p 
will be issued as a special publication (42s., or 21a. 
to members) obtamable from the Secretary of the 
Institution at 56 Victoria Street, London, 8.W.1. 
The registration fee of 21s. for the conference (42s. 
to non-members) includes & ae of preprinte. Appli- 
and further mformation 


cen be obtained by writing to “Symppsitum’’, Chemical 
Engineering Department, University, Hdgbaston, 
- Birmingham 15. 


and maintenanoe of electronic instruments used in 
nuclear physies, radiochemistry and in work with 
radioisotopes will be held in the Isotope School, 
Atomic Energy Research Establishment, Harwell, 
during April 5-9. The course, which is for physicists 
and electronic ae holding & degree or equivalent 
qualification, be limited to twelve persons. The 
subjects will be entirely unclassified. The fee for the 
course is 12 gumeas plus 5 guineas for those 
accommodation. Application forms, to be 

by March 26, can be obtamed from the Electronics 
Division, A.E.R.E., Harwell, near Didoot, Berks. 


Tos United States Office of Naval Research and 
the University of Pennsylvania are organizing a 
ites sera on “The Origins of Drug Resistance, 
eto.", to be held in the Hotel Btatler, Washington, 
D.O., ' during March 25-27. There will be five sessions 
as follows: origins of drug resistance in micro- 
organisms ; effects of acrjdmes and resistance to 
Insecticides and herbicides ; origins of tolerance and 
addiction to drugs, end alooholiam ; resistance 
factors in infectious agents and cancer cells ; and 
physiological, chemical and genetic pointe of view. 
The is open to all. Further information 
RE D. M. G. Sevag, Department 
of Microbiology, School of Medicine, University of 
Pennsylvania, Philadelphia 4, Pa. : 
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ENGINEERING DIMENSIONAL METROLOGY 
SYMPOSIUM AT THE NATIONAL PHYSICAL LABORATORY 


HE National Physical Laboratory, Teddington, 

in oo-operation with the Mechanical Engineering 
Research Laboratory, East Kilbride, recently organ- 
ized a three-day symposium on engineering dimen- 
sional metrology, held at Teddmgton, during rig 


21-24, at whioh c p m E 
discussed. ` Some six countries, in peppers 


The was opened by Bir Edward Bullard, 
direotor of the National Physioal ry, who, 


engineering 

He spoke of the constant need for 
between research and industry, and expla; lained. that 
these symposia at the National Physloal Leboratory 
were intended to maintain and strengthen the bond. 
In introducing Mr. F. H. Rolt, tendent of the 
Metrology Division at the Laboratory, Sir Edward 
mentioned that Mr. Rolt would shortly be retiring, 
and referred to this symposium as & fitting ‘swan 

' for him. 

. Rolt's address briefly outlined the history of 
the National Physical Laboratory, and spoke in some 
deteil of the work of the Metrology Division and ita 
contributions to the scientific and appli- 
cations of measurement in industry. He was followed 
by the director of the Mechanical Engineering 
Research Laboratory, Dr. D. G. Sopwith, who 
described the progreems of his Laboratory, which had 
been founded on & nucleus of sections transferred 
from Teddi When completed, this Laboratory 
should be a fitting counterpart to ita parent body in 
the fleld of mechanical engineering research. 

The first two working seasions were devoted to 
"Workshop ion", under the chairmanship of 
Mr. 8. J. Harley (Coventry Gauge and Tool Oo., 
Ltd.), who was director of jigs, tools and gauges at 
the Ministry of ae toe the Second World 
War, and Mr. J. E former superintendent of 
Metrology Division, National Ph Laboratory, 
respectively. Dr. H. Tórnebohm (Aktiebolaget 
Svenska Kullagerfabriken, Sweden) dealt in his paper 
with the wear of gauges, and mentioned how improved 
design, a8 well as the use of chromium plating and 
img ` faces, oan noticeably increase 

isons between gauging and 


who contended that, unless the form of the work- 
piece is geometrically correct, the shape of the 
measuring anvils or gauging surfaces is often of more 
importance than the choice of the measuring method 
iteelf. 
An im optical method of i 
profiles of turbine blade sections was the subject of 
eed J. Turrettmi (Société Genevoise, 
land). The instrument described defines the 
profile of the blade by illuminating it with a thin belt 
of light, and the magnified image of the e is 
then projected on to & viewing-screen. ith this 
method it is even le to view shrouded sections 
and, by means of a priam assembly rotated at & 
suitable frequency, two sections ‘in different planes of 
the blade can be viewed simultaneously owing to 


. techniques. 


the effect of the persistency of vision. Another 
special-purpose instrument, described by Mr. O. O. 
Taylerson and Mr. A. Turner (National Physical 
Laboratory), is used for the measurement of internal 
diameters to an accuracy of + 0.00001 i. The 
measurements are made by & pivoted stylus arm to 
which are attached two mirrors. in size 
between the diameter being measured and a slip- 
gauge reference standard produce angular move- 
ments of the mirrors, which are measured by means 
of an autooollimator with an eyepiece scale calibrated 
in unita equivalent to 0-000 01 i. Other papers 
dealt with methods developed in France Ger- 
many for the measurement of screw threads, par 
ticularly taper screw gauges to the specifloations 5 of 
the American Petroleum Institute. 

M. Vercoutére (Gompagnie Internationale des 
Machines Agricoles, France) described how the 
introduction of statistical contro! has assisted. 
the manufacture of agricultural machinery, not only 
by revealing trends in production but also by giving 
the machine operators added information on the 
quality of their work and thereby stimulating their 
interest in it. This logical value of quality 
control was also emp by Dr. B. P. Dudding 
(General Electric Co., Li idi pepe: oa Seton 

The i I use of mechanized 
inspection for subh difficult work as turbine blades 
was the theme of Mr. J. oe ele eee 
Instrument Co., Ltd.), which deacribed multigeuging 
machines incorporating pneumatic indicating devices. 
Another paper, this time from Franoe, by M. Chalvet 

de l'Industrie et de l'Énergie), dealt with 

the application of eleotronios to workshop inspection. 

the ensuing discussion it was mentioned that 

work is being done on the development of electronic 

devices for gathering and presenting information at 

t shown in quality-control charts, and the 

Fubar use of electronics for lying information to 

the machine tool and controlling it during ite pro- 
duction cycle is also envisaged. 

The buildmg of measuring devices into machine 
tools so as to assist in the dimensional control of the 
product was advocated in a paper by M. R. Yribarren 
(Société d’Application de Métrologie Industrielle, 
France) in the session devoted to pneumatic , 
It was stated that the introduction of such ods 
is being delayed by some hesitancy on the pert of 
the operator to accept them for fear that they would 
lead to loas of craftamanship, and also on the part of 
the machine-tool manufacturer for fear that the 
Pee QA oean nE r o e ee 
as an admiæion of functional inadequacy. Much 
interest was shown in the papers on pneumatic 
gauging. One, by Mr. L. Polk (Sheffield Corporation, 
United States), gave a review of developments in 
the United States, with particular reference to the 
flow-type of gauge, while another, by Dr. J. C. Evans 
and Mr. I. G. Morgan (National Physical Laboratory), ' 
illustrated the flexibility of the pneumstio gauging 
technique from examples developed at Teddington 
during the past five years and ing from the 
continuous measurement of fuse wire to accurate 
measurement of internal diameters. A quite different 
application was dealt with in the paper by Dr. K. 
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Hild (Physikalisch-Technische Bundesanstalt, Ger- 
many), which described the use of a pneumatic 
Indicating device in the proving rings used for 
calibrating load-measuring devices. This seasion was 
under the ip of Dr. H. Barrell, who has 
succeeded Mr. Rolt as superintendent of the Metro- 
logy Division, National Ph Physical Laboratory. 

A concurrent seasion on “Machine Toole” was held 
with Bir William Stanier (Power Jeta, Ltd.) in the 
ohair. Increased aoouracy in the produot has neces: 
sitated improvements in machine tools, and Dr. 
D. F. Galloway (Production Engineering Research 
Association) emphasized in his paper the value of 

, 88 well as static, metrol tests on 
machine tools, and also the desirability of testing 
these machines under load. An autographic method 
of recording the pitch errors of lathes under running 
conditions has been developed during recent years at 
the National Physical Laboratory 'and was the 
subject of a paper by Mr. F. H. Rolt. By analysis 
of the records produced by this method, the sources 
Se eee eee 

irregularities in pitch due to breakdown .of 
Alibpaeare Gis oa Do detected: Other papers in 
_ this session dealt with methods employed at the 
" Laboratory for testing the accuracy of jig boring 
"Machines, and a special lathe for imyreaiing up to 
7 80,000 threads to the inch on highly po cylinders 
was described. From the threaded cylinders pro- 
duoed on this lathe, diffraction a E 
by means of the Merton-N.P.L. process—a replica 
method which eventually, it is hoped, will provide 
RUE Ree ey ea ee low oost 
compared. earlier conventional i 


were mentioned. 


of & gear to be made in one- 
Aea of die creas die this session, 
which was under the of Dr. H. E. 
Merritt (Humber, Ltd.) other pepers dealt with 
measuring techniques associated with modern gear- 
shaving methods and also recent developments in 
rolling gear testers. 


‘at university 
ege level, respectively. Prof. H. 
Wright-Baker (Collgo of Teohnology, Manchester) 
referred to metrology as a means to an end in whioh- 
ever science it is used, and spoke of its disciplmary 
value to students in achieving precision in their work ; 


the equipment and scope for teaching 


engineer. He based this rather disturbing statement 
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on the examination results, which show that annually 
about three thousand Higher National Certificates in 
mechanical engineering are awarded with 
about three hundred and seventy-five in uction 
engineering. Mr. Clack’s paper teaching . 
equipment used at Wandsworth, and 
contained numerous illustrations of SAONE 
m ca ee dre 
Mr. G. A. Whipple (Hilger and Watts, Ltd.) 
presided at æ seasion ón “Small-Scale Metrology” 
which dealt with problems of measurement associated 
with the manufacture of watches and small screw 
threads. Mr. K. J. Hume (National College of 
Horology) discussed applications of metrology in the 
horological industry, among which he mentioned the 
Insertion of jewel bearings in a liquid of similar 
refractive index so as to render possible the inspection 
of their section by optical projection. The production 
of very amall screw threads down to 1 mm. in 
diameter and 0-1 mm. pitch, together with the 
measuring problems associated with this class of 
work, was dealt with in a paper by Mr. P. R. Brierley 
(Anglo-Swiss Screw Oo., Lt). è 
The subject of ' -Scalo Metrology” provided 
a contrast to the previous papers, and this session, 
which was under the ip of Bir Stanley 
Rawson (Oostain John-Brown, Ltd.), a oec 
clearly the difficulties associated with large-scale 
measurement and also the scope that remains for 
development in this field. In order to assist the 
International, Organization for Standardisation in 
assigning suitable tolerances to in le parts 
of large size (greater than 20 in.), investagations are 
bemg undertaken in Britain and on the Continent 
of Europe to assess the accuracy of the industrial 
measurement of large work-pieoes. Two papers were 
concerned with this work, and m one of them Prof. 
N. N. Sawin drew largely on the experience of the 
Skoda Works, Pilsen, to deacribe in detail the many 
difficulties enoountered in the measurement of large 
dimensions. An interesting feature was the use being 
made of wood in the construction of measuring 
instruments. When suitably proofed against humidity 
effects, wood (pine in particular) videa & light 
stable Istrument-frame that is mice quad affected by 
changes in temperature. The use of wooden-framed 
instruments was alao mentioned m the 
Mr. T. P. Jolly (English Electrio Co., Lid) whieh 
described measuring methods used in in British 
heavy electrical i 
A method evolved in the United States for over- 
coming the difficulties m manufacturing 
accurate jigs for aircraft was the subject of a 
by Captain O. 8. Reading (United States Coast 
ani Gonder. Geodetic Survey), who paid a tribute to the lead 
that British optical measuring-instroment manu- 
facturers have given in this fleld of metrology. How 
precise Measurement contributed to the atomio energy 
project was revealed in the paper by Mr. V. B. Heasen 
desir of Supply) on the construction of the 
prag c BEEG at Harwell. Yet another appli- 
tion of large-scale metrology, namely, checking the 
profe of marine propellers, was dealt with in a 
paper H. C. Garlick and P. W. Harrison (National 
Edu 
Mr. J. E. Baty (chairman of the Surfaoe Finish 


^ Committee of the British Standards Institution) was 


in the chair for the seasion on “Surface Finish". The. 
first paper, by M.. A. Mirau (Laboratoire Central de 
l'ÀArmement), dealt with the measurement of surface 
finish m France, where particular emphasis has been 
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laced on optical methods of t. Besides 
ing &'simplifled form of micromterferometer 
which he has developed, M. Mirau dealt with other 
dm methods for ing the bearmg area and 
the quality of polish of surfaces. The complexity 
of the practical aspects of surface finish of mating 
parta was discussed. m the by Mr. R. E. Reason 
(Taylor, Taylor and Hobson, Ltd.), reviewing develop- 
ments and trends in this field. Mr. D. B. Ebsworth 
(Bristol Aeroplane Oo., Ltd.) described methods 
employed in the production of fine surfaces to the 
exacting ts of the aircraft mdustry. In 
this work & fine surface finish is required, not only 
to minimize hand fitting and the period of running-in, 
but also to reduce the mak of fatigue failure, which 
so often starts from minute surface defects on the 
highly stressed components. 

On the morning of October 24 the Metrology 
Division of the National Physical Laboratory was 
opened to delegates, who were able to see the 
measuring t and methods employed. at the 
Laboratory and also exhibits of equipment arranged 
by & number of the authors of papers. 

H.M Stationery Office will publish the proceedings 
of the conference, and these will contain the texts of 
the papers and a report of the associated discuasions. 

T. R. J. OaKuay 





THE POTATO ROOT EELWORM : 


AND ITS CONTROL 


HE Association of Applied Biol held a 
symposium on “The Potato Root Eelworm" at 

the Imperial Taparia ‘College of Science and Technology, 
London, on January 8, which was well attended and 
presented a wealth of detailed work, including a 
demonstration of economic control under oertain 
oonditions ; some hope for the uotion of potatoes 
resistant to the eolworm was raised. The chair- 
man, Dr. I. Thomas, outlmed the magnitude of the 
problem. Although it is seventy-three years since 
eelworm cysta were found on potato roots, it was 
not until 1918 that severe disease was reported from 
Scotland and Rostock, and the organism was after- 
wards named Heterodera rostochiensis. Since that 
time, the disease has spread to many parts of the 
world, half a million sores of arable land bemg 
affected in alone durmg 1949. About 
150,000 acres of potatoes are attacked annually, one- 
third seriously, giving an overall loss of some 200,000 
tons of potatoes £2,000,000. In advisory work 
alone, i of potato root eelworm abeorb a 
major of the activities of 80-100 workers who 
spend about 40 per cent of their time on nemato- 


logioal problems. This last statement by Dr. Thomas’ 


seemed, more than any other, to impress members 
of the conference with the serious nature of the 
problem. 

The morning session was devoted to papers on the 
hatching of eggs from cysts, and on progress in 
breeding potatoes resistant to the eelworm. It is 
‘vital, m any experimental work with potato root 
eelworm, to know how many of the contents of the 
resistant, ‘dormant’ cyst are still tially active, 
and this can be measured by treating the cysta with 
‘potato root diffueate’—the drainage from potatoes 
grown in sand culture. Eggs within the cyst hatch 
into larval eelworms under the stimulus of this 


NATURE 


295 


liquid, just as they would when potatoes are grown 

on eelworm-infested land. Dr. D. W. Fenwick gave 
ihe resulta of his extensive studies of this laboratory 
measurement. When the numbers of larve emerging 
from the cyst are plotted against the logarithm of 
time in days, & sigmoid curve is obtained. 
Application of probit technique gives a lineer relation. 
Dr. Fenwick then proceeded to show that, since the 
total number of larve emerging is twice the number 
obtained at the póint of inflexion of the sigmoidal 
curve, much time and space can be saved m laboratory 
determinations, for numbers only need to be estimated 
for a time sufficient to establish the pomt of inflexion. 
The slope of the probit lme 1s & measure of the 
susceptibility of cyst contents to root diffusate. 
Practical I cheoked by theee theoretical oon- 
siderations include several 1 items : tempera- 
tures between 10° and 25? C. have little effect an the 
total batch, although the rate of hatching inoreases 
with rise in temperature; hatching is virtually 
inhibited at 30° C. ; pre-aoaking of the cysts in water 
hastens hatching ; ’ pH of the root diffusate has no 
effect between 8-0 and 8-0 ; gunlight almost inhibita 
hatching ; hatching in a given sample is rtional 
to the logarithm of the concentration of o diffusate ; 
and ginoe the aotivities of root diffusate are inhibited 
in steam-sterilized soil for some weeks, its action 
appears to be linked with the microflora. 

Mr. T. G. Onions spoke on the pattern of hatching 
from the cyst. He has subjected cysta to the action 
of root diffusate for a period, and then sectioned 
ic e uim o ctc na o o ere tie 
empty, hatched eggs lie. He found most near the 
vulval end of the cyst, and obtained more from the 
periphery than from the middle. It was thought 
that this pattern of hatching might reflect a gradient 
of oxygen tension. 

It would be & great advance in control if potatoes 
could be bred with resistance to the potato root eel- 
worm. Mr. F. G. W. Jonee reviewed the possibilities 
and progress of this approach. Resistence to this 
particular eelworm is found in Solanum balls 
(= vernis) and also in Solanum andigenum, which 
may be no more than a variant of S. tuberosum. 
German workers are investigating the possibilities of 
introducing resistance through crossing potatoes with 
S. ballett, and Dutch and British workers are using 
S. andigenum as the resistant parent. The mechanism 
peams to be that of a dominant gene responsible for 
resistance, with tetrasomic inheritance giving the 
possibility of all degrees of resistance and suscept- 
ibility. Practical of resistance as yot attamed 
are rather low ; but it might be useful to approach the 
problem of resistance through some contributory 
issue. Crosses between S. stenotomum and S. verna, 
stimulus which 


ripe tee stimulus with innate resistance, in 
order to provide the ideal trap crop, and thereby 
reduoe the effective eelworm population. 
The afternoon sa oa on dient control opened 
with & by Dr. B. G. Peters on “Laboratory 
and Pot Tests of Nematioides". These tests are & 
first stage in assessment of the value of any material 
for such control. A certain amount of knowledge 
oan be obtained quickly by dispersing a toxicant 
under test in water and inoculating it with the 
vinegar eelworm in a special double-flask culture 
apparatus. Dr. Peters also described the necessary 
controls and measurements to obtam the maximum 
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information from pot experimenta—to make allow- 
ance for natural death, variations in eelworm popula- 
tion, and other factors. He has, indeed, reduced 
the technique of such testa to a as exact 
as possible, and gave examples of their use with 
D.D. mixture (diahloropropane — uc EN adn 
ethylene dibromide and other materials. A 

dre peli uad ee ee 
a single Injection with D.D. gave a percentage kill of 
larvs superior to that with two or three consecutive 
Injections. 

Dr. J. Gramger described an economic field control 
with D.D. on first-early ‘Epicure’ potato crops in 
Ayrshire. Increases in yield in numerous experiments 
since 1947 have been worth about twice the oost of 
treatment, whether applied at 200 Ib. or 400 Ib. an 
acre. Later-lifted crops do not command such high 
prices a ton as first-earlies, and the yield increase 
only equals the cost of treatment. Evidence was 
given for the belief that D.D. has a three-fold action : 
It can diminish the number of larvæ within oysta ; 
it oan diminish the number of full eggs in the cyst 
in the absence of potatoes; and it can stimulate 
growth of the potato crop directly. Long-term 
experimenta on possible control of potato root eel- 
worm on main grown in & seven-year rotation 
were described. ey are designed to make the best 
use of the three-fold action, which also supplies the 
reason for treating first- and second-early crops as 
long as poasible ore the potatoes are planted. 
Dr. Grainger also briefty his ‘Auchincruive’ 
soil injeotors for the application of D.D.; these 
are now in commercial production. Beveral regulte 
indicated that, for equal quantities an acre, the 
performance of D.D. was superior when injected as 
‘spote’ at 15-m. oentres rather than in continuous 
traces 12 in. a . Other materials showing sufficient 
promise to be investigated on a field scale are ethylene 
dibromide and inorganico compounds of mercury. 
These both appear to lessen the build-up of the 
eelworm population when potatoes are grown, and 
mercury compounds would be much cheaper than 
D.D. if they could be mixed finely enough with the 
soil. | 

An in study on possible control was 
described by Mr. L. N. Staniland. Phenols, areeols 
" and xylenols and their chlormated forms give some 
control of potato root eelworm ; but their performance 
is greatly improved by ‘solubilization’ with deter- 
genta, erably of the long-chain alkyl sulphate 
type. are used as soil drenches at 1 gallon/sq. ft., 
and at present are quite uneconomic for field appli- 
cation. In the glasahouse, their use is cheaper than 
steam sterilization, but dearer than D.D. There is, 
moreover, & danger of tainting the crop. In spite of 
all these present economic handicaps, however, Mr. 
Staniland described ways in which performance could 
` possibly be improved. Lower concentrations with 
more detergent, the introduction of small amounts of 
iodine, and the performance of different chlorinated 
oom: are all under test, and Mr. Staniland’s 
audience felt that whether the study ultimately 
developed economically or not, it would be a sound 
oontribution to the problem. 

Prof. H. W. Miles opened the discussion on the 
morning seasion of the conference. He said that 
eelworm study was somewhat neglected in the past, 
and that the approach to the problem first arose 
from the farmer. H relations are most 
important for a correct understanding of the problem, 


end laboratory work is beginning to equal that 
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devoted to the practical approach. Discussion during 
the afternoon session was initiated by Dr. W. Heeley, 
who thanked the Association for the opportunities 
afforded by the symposium, and summarized the 
economic considerations of direct control arising from 
the lectures. The use of D.D., he said, comes nearest 
to practical control at present. It has been suggested 
that ite &otion might in practice be indirect, putting 
host and parasite somewhat out of hase. 

matters arising from the general are that 
Hour ciu EIS 
loam (Dr. Fenwick), and that potato root eelworm 
has been found in Peru, one of the native homes of 
the resistant Solanum j These species are, 
however, leas resistant to the Peruvian stram than 
to the European eelworm (Dr. C. Ellenby). The 
question was also raised as to whether a seven-year 
rotation would itself control mfestation of potato 
root eelworm in practice. Dr. Grainger maintamed 
that the is not long enough, and certainly not 
in west tland. Infestations capable of causing 
disease can persist there for 20-25 years in the 
absence of potatoes. Such results are to be e 

by calculation from experiments on the rate of natural 
loo, and have been confirmed by authenticated 
advisory oases. 


THE RUBBER RESEARCH 
INSTITUTE OF MALAYA: 
BOTANICAL DIVISION 


HE botanical work of the Rubber Research 
Institute of Malaya, Kuala Lampur, for the 
years 1949—51, as presented in ita report, is by way 
of being an interim &ooount of the five-year plan 
begun in 1949. Important new developments and 
discoveries, relating to the extensive investigations 
now in are briefly indicated under the 
headings of breeding and selection, propagation and 
lanting techniques, tepping, physiology, and ecology. 
programme on breeding and selection deals with 
such items as pollination, the large-scale production 
of improved seedlings, oytogenetioal studies of Hevea, 
the examination of oriteria i ie ag selection in the 
laboratory and in the fleld, the selection of individuals 
and clones based on their vegetative characters, the 
quality and properties of latex and rubber, and 
selection for resistance to disease, eto. 

Studies of propagation and planting technique 
have related to such matters as the effectivences o 
bud- on to mature root systems, the pre- 
budding treatment of budwood, the storage of Hevea 
seeds, stook-scion relatio density of planting 
and distribution, the effect of selective thinning-out, 
the value of mixed plantmg of Hevea and other 
crops, for example, cacao, and methods of new 
planting and replantmg. Work on tapping has been 
concerned with tapping systems for seedling and 
budded trees and slaughter tapping experimenta. 
Physiological studies of the nutrition of Hevea have 
been continued, attention being paid to the cause of 
the chronic defoliation m certain clones and to latex 
flow in response to tapping. Researchæ of & more 
fundamental character on the physiology of latex 
are also in progress. The effecta of various injected 
substances, for example, copper salts, on the yield 
and properties of latex, and the stimulation of latex 
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by the application of emulsions of various 
growth-regulating substances, are algo being studied. 
An unusual, if somewhat contemporary, flavour 18 
introduced by the inclusion in the report of instances 
of sabotage in the experimental fields by terrorists. 


VERY-HIGH-FREQUENCY 
BROADCASTING IN GREAT 
BRITAIN 


ita first report last year the Television Advisory 
made recommendations to the Post- 
master-General regarding the future of television 
broadcasting in Great Britain (see Nature, August 
29, 1958, p. 887). At that time it was stated that 
the Committee's next task would be to investigate 
the introduction of high-frequency sound broad- 
casting as an additional system to the medium- and 
long-wave transmissions already used by the B.B.C. 
for its programmes, and now the Committee has 
published, as ite second report*, its recommendations 
on this score. 

The problem before the Committee and its Tech- 
nical Sub-Committee is that the existing medrum- 
and long-wave services are barely adequate for 
supplying the general and regional programmes, that 
they allow no scope for expansion and that, in fact, 
they are threatened with progressive deterioration 
owing to the inareased interference from Continental 
E E ura d the Copenhagen 


casting Agreement. It is for the most part 
soeepied imi the general shape ae pen ae rage gs this 
prob is to utilize Band II of the frequency 


spectrum, namely, the very-high- band of 
88-100 Mo./s. (3-4-8 m.) that has been allocated by 
internataonal t to Great Britain for sound 
broadcasting ; use the top part of this band is 
already used by Civil and other services, this in 
practice reduces the band to.the range 88-95 Mo./s. 
For most broadcasting, such as the existing B.B.C. 
programmes (including the sound channel of tele- 
vision), the sadio- are impreased on the 
carrier wave by the method of amplitude modulation ; 
but very-high- waves do offer the practical 
alternative of frequency modulation, and the Teah- 
nical Sub-Committee has gone to great lengths to 
decide which form of modulation to use. This is & 
problem of many facete, but the mgin feature that 
one must assume is that most receivers will have 
comparatively poor aerials and that most reception 
areas will be partly screened and subject to a not 
inconsiderable amount of electrical interference (for 


For a service 
diua ders 


long- and medium-waves, the median value of an 

amplitude-modulated signal at 90 Mo./s. would need 
woe I3 mV ub generally and B mY pu im large 
towns; for the same grade of service on frequency- 
modulation, the signals need only be 0-25 and 
0-8 mV./m., respectively. An interesting point noted 
in the report is that the signal-to-noise ratio of the 
sound received in conjunction with television is 
extremely poor, the amplitude-modulated signals at 
45 Mo./s. (at which frequency the standard dipole is 
twice as efficient as one designed for 90 Mo./s.) being 
ee d Cad 


* General Posi : Becond Report of Pia ee 
Committee (1952). OS as (London: H.K.8.0., 1051.) 1s. 
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locality ; but from a psychological point of view, 
the associated visual picture masks e poor signal- 
p iier: gound. 
are, in fact, three poesible types of very- 
Rn rais frequency -modulatian 
at + 75 ko.|B. deviation, requiring & channel sepera- 
tion of 200 ke./a.; narrow-band amplitude-modula- 
tion (channel separation 15 ke./s.); and wide-band 
amplitude modulation (channel separation 200 ko./g.). 
For each of these to cover 97 per cent of 
the population of the United Kingdom with three 
national programmes, the -modulation 
needs to transmit a total of 760 kW. from 77 trans- 
mitters (theoretically 25 per programme, but two 
extra are needed for Welsh programmes), while the 
two smplitude-modulation systems require 2,800, 
kW. from 108 transmitters; the 
milion, outlays are estimated at £3-5 million and £9 
, and the annual costs at £800,000 
on. These figures assume & common mast 
a ee m es 
grammes in each area. But the figures for amplitude- 
modulation are worsened even further if the trans- 
missions in any one aree were restricted to a single 
600-ko./s. band ; for then, due to filltermg difficulties, 
it would be necessary to use three separate, widely 
spaced masta, or increase the power considerably in 
a single mast, and in either oase the capital and 
annual costs would be very much imoreased for such 
an installation, perhaps as much as doubled. 

The report devotes considerable space to the ques- 
tion of receivers, because obviously the introduction 
of very high frequencies would entail the production 
of entirely new sets or the adaptation of existing 
ones, and this is a matter of very great financial 

both to the-radio industry and to the 
publ lio. Though narrow-band amplitude modulation 
m ae acct St 
are in fact considerable difficulties, the principal 
ones being that oscillator drift-in the receiver must 
be held to the fine limits of 2 ko./s., and it would be 
very difficult to allocate frequencies which would 
entail freedom from certain types of interference and 
also the propagation of interference in the 41—68 
Mo./s. band from the receiver oscillator. Thus the 
choice really narrows down to wide-band amplitude- 
modulation or frequency-modulation, and as far as 
receivers are oonoerned, whether they be adaptors 
for existing sets or new sets desighed for very-high- 
frequency reception, there seems little to choose 
between the two systems. As a matter of interest, 
although adaptors are discussed fully m the report, 
ib is considered that they will be required for only 
-a limited time and that the market for equipment 
receiving very-high-frequency radiation will event- 
ually be concerned solely with sete designed exclu- 
sively for the new type of radiation. Thus the 
advantage of frequency-modulation is more or lees 
based on the transmitter point of view, though this 
is not inconsiderable. 

The Committee therefore recommends that very- 
high-frequency broadcasting pan frequency modu- 
lation should be established reat Britam, and 
that this holds good whether sufficient stations are 
eventually put up to give a national coverage on 
three programmes or whether the number is sufficient 
only to provide a substantial reinforcement of the 
servicos now given on the long- and medium-waves. 
This recommendation is si by nine of the ten 
members of the Committee, and the dissenting 
member, Mr. C. O. Stanley, one of the representatives 
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of the Radio Industry Council, has submitted a 
minority report whioh is printed in full after the 
majority report, together with a point-by-point reply 
by the other members of the Committee to Mr. 
Stanley's views. 

The mam feature of Mr. Stanley’s argumenta is 
that he does not accept the px den that very- 
high-frequency broadcasting need necessarily be 
Introduced in the first place, and that, if it were, the 
experience of other countries that have introduced rt, 
most of them using frequency-modulation, 1s decidedly 
unfavourable. If the plans for very high frequencies 
go ahead, then the general public will have to start 
conmidermg buying & completely new receiver, the 
cost of which for an amplitude-modulator set would 
bé, on the average, £20 and for an equivalent fre 
quency-modulation one £30. Mr. Stanley thinks that 
the future for the existmg broadcasting systems is 
not necessarily hopeleas and that the Oommittee’s 
first task ahould be to investigate what may be done 
to improve them rather than replace them. ‘The 
reply of the majority of the Committee is that very- 
high-frequency broadcasting is an unwelcome but 
inescapable gomplication, and that ite introduction 
will probably be spread over at least ten years. 
During that time existing sets owned by the public 
will tend to wear out and need replacement, and the 
higher cost of a frequency-modulation receiver is more 
than outweighed by the advantages of the system. 

`~ As In the case of the report on television, the 
Committee’s terms of reference are for the most part 
concerned with technical problems; but the expan- 
sion of television and the introduction of very-high- 
broadcastmg both involve heavy capital 
outlay by the Government and the development by 
Industry of a wide range of new producte, together 
with the necessity of the general public to find the 
money for purchasing these products. These are 
grave economic factors and will, no doubt, be an 
Important, if not over-riding, consideration in any 
Government decision on these matters. 


HORIZONTAL DISPOSITION OF 
RHIZOMES 


HE di tropic disposition of the rhizome in 
bishop’s weed (Aegopodium podograria) has been 
attributed by T. A. Bennet-Clark and N. G. Ball 
(J. Bop. Bot., 2, 109; 1951) to the action of two 


hormones working in opposition to one another;. 


both are affected by gravity, and the horizontal 
ition of the rhizome is due to an equilibrium 
the effects of the two hormones. 

N. G. Ball has now taken the investigation of the 
mechaniam of this intriguing problem—+he horizontal 
disposition of rhizames—a stage further by examining 
the effects of several known growth- sub- 
stances on Aegopodium rhizomea (J. Exp. Bot., 4, 
340; 1058). The experimental treatments, which 
involved the i ing of rhizomes for periods of 
forty-flve minutes in solutions of the growth- 
regulating substances, were carried out in the 
absence of visible light, the rhizomes being photo- 
graphed every hour by infra-red radiation. After 
immersion m 10+ M §-indoleacetic acid the rate of 
rhizome growth is approximately doubled; but 
about five hours later it declines to one-third or leas 
of its origmal value and then gradually recovers. 
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bci Gane m the growth-rate can, however, bo 
by & second auxin treatment, the inference 
being that the exhaustion of some substance neces- 
sary for growth is not involved. It is suggested that ~ 
the anxn which first accelerates elongation may 
later be converted into, or may cause the production 
of, an mhibrtor. Thus, when succeasrve immersions 
in euxin are repeated every two hours, the inhibition 
can be partially overcome as long as the treatment 
i8 continued. As the immersion of horizontal rhizomes 
in the growth-regulating substance also causes them 
to turn up, this is taken as giving support to the 
h thesis indicated above; that 1s, an equilibrium 
18 bed. 

Thus it would appear that when a rhizome is 
Immersed in a solution of auxin there is some 
mechanism which causes the &uxin to accumulate 
As this may also be assumed to 
happen to any auxin produced in the rhizome iteelf, 
& probable explanation appears to be that the 
horizontal position &ssumed by the rhizome results 
from the balanomg of tHe exceas hormone on the 
lower side of an opposing one. ‘It is pointed out that 
if the suggestion that B-indoleeoetio acid causes an 
acceleration of growth followed by an inhibitory 
effect, or that it may itself be canverted into an 
inhibitor, should prove to be generally valid, ib would 
afford a simple and ect lanation of auto- 
tropism. The effecta of 2: orophenoxyacetic 
acid, ascorbic acid, 2:3: bar dins acid and 
2:4-dichloranisole were also investigated. 


STRUCTURES OF NATIVE AND 
MERCERIZED CELLULOSES 


By Dre M. K SEN and Dr S. C. ROY, 
Indian Jute Mills Association Research Institute, Calcutta 


a previous publication, Sen and Woods! reported 

the presence of two-new equatorial reflexions in 
the diffraction pattern of native celluloses of various 
origins. Contmuation of this work with more detailed 
experimentation has now made ib possible to make 
certain assertions with regard to the origin of one of . 
the reflexions, Y. From X-ray photographs taken 
under various conditions of vailing humidity, 
intensity and purity of radiation (inoluding mono- 
chromatic radiation) and with different cellulose 
samples, such as ramie, jute, cotton, viscose and 
peper, it has been noted that the reflexion occurs in 
greater or leas Intensity m almost all ordinarily avail- 
able cellulosic fibres, native or mercerized. Under 
conditions of 60-70 per cent relative humidity and 
70-75° E. temperature, the sharpness, intensity and 
dispersion of the diffraction maximum are at least 
equal to those of certain other equatorial reflexions 


(Fig. 1). The observations regarding ite relative 
Intensity in different samples when against ` 
Moyer and Mark 101 are summarized in Table I. 
Table 1 ' 
Slightly less than thai of 
1. Defatted white 101 
n med Lem than that of 101. 
8. cotton ms Lem than thas of 101. 
4. Shghtty Jess than that of 101. 
5. rayon (treating Blighty leas than thet of 101. 
6. Morse Greater than thes of 101. 
7. Meroerized jute Greater than that of 101 (mer- 
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The observed and the calculated 
values of the i and 


|] 
j 
| the corresponding indices of the- 
planes are shown m Tables 3 
and 4. 

- The ocells apply also for cotton, 
jute and other oellulosio fibres, 
the only difference being in the 
slight shift m the 100 plane and 
hence & small change m the dimen- 

' sions on account of the inclusion 
of water or other polysaccharides. 
t| We believe that the Meyer 
——— and Mark, as well as Andress, 
' ocelle for native and mercerized 
celluloses do not represent the 
structure of the material under 
ordinary conditions of tempers- 
ture and: humidity. On the 
other hand, the cells proposed 
account for all the reflexions as 
obtained from flat-film rotation 
photographs. Furthermore, the 


a e f theory of the impenetrability of 

i ili aou x oella of native cellulose by water 

LX photographs with Ka at 80 kV. and 20 . (e) Naitve ramie; (b) native does not seem tenable, because, 
TP iuh. 6) dotton ; fay neroncised rants. (a) aane Jure iiu, 


In point of sharpness, reflexion Y not only invites 
comparison with other equatorial spots but in same 
cases even excels them. Its dispersion across the 
equator runs parallel with the dispersion of the other 
reflexions and, in relatively more extensible materials 
such as mercerized ramie and mercerized jute, 
becomes reduced on progressive stretching. 

Iho specing at room condition (60-70 per cent 
relative humidity and 70-75° F. temperature) oor- 
responding to the reflexion for different samples is 
shown in Table 2. 


Table 2 
Spacing (A.) 
Native jute 14-3 
- ” AI eet 134 
" hs -rea ted (0-2 13 
" m " 1-0 x 134 
= 50 es 
= » ID6eroerize] and stretohed (16% shrinkago allowed) 14-0 


It is therefore oonoluded that the reflexion origin- 
ates from the cellulose crystallites. The difference in 
the intensity and the variation in the spacing for 
different samples should arise from the formation of 
mixed crystals with other polysaccharides and/or 
absorption of water, which may be the water of 
hydration or the structural water. 

Attempts were made to fit the new reflexion into 
the reciprocal lattice nets as obtained from the unit 
cells due to Meyer and Mark’, Sauter! and Andress‘. 
It was found that none of the hitherto accepted unit 
»ella could account for this reflexion. From analysi 


ysis 
of our photographs, ee cr uia M 


reflexions from native mercertzed remie as 
ordinarily obtained into two different unit cells the 
parameters of which are as follows: 

s b ð abe 
Naitve cellulose 15-8A. 103A. 12454. 
Meroerized oellnjose 34. 1034 9-0 A. 


as is evident from the changes on 
: moisture absorption in the spacing 
due to the 100 plane in native cellulose and those 
due to the 100 and 200 planes in mercerized celluloses 
(see also Sen and Woodsi, and Mukherjee and Woods), 
varying amounts of water can remain within the 
cells. This being so, the current concept of the 
crystallme and non-crystalline regions perhaps needs 
revision. The ideas eat Qd be beet expressed 
In terms of soceasible Inacceasible regions and 
perfect and i ect crystallinitiee, there being no 
sharp line of division between the two. - 
The failure of previous workers to observe the 
newly found reflexion are ascribed to: (a) use of 


Table 8. AH, deel andl dobs values (native ramte) 


Aki dal (à) | dots (À) AH del (A.) | doo (A.) 


100 13 68 15 70 t21 4-29 431 
D tu 2-05 

101 5-87 2 38 

on 5 90 601 023 2-96 

002 541 5-48 231 8-14 3-22 

308 8 93 3 96 18$ 2-69 1-65 

40s 3 87 14x 2 21 118 

404 2-70 £-65 251 $-87 PPA 

606 196 1 96 Oat 2-00 

014 2 2 2 04 a 2-51 m" 

£1 6 19 6-15 O42 1:22. 
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large primary beam stop, (b) absorption in fibre 
bundles due to very thick specimens, (o) use of Sauter 
camera capable of recording reflexion only within 
limited ‘angular range, (d) perhaps very dry condition 
of specimen, the mtensity of the reflexion decreasing 
with the loes of moisture, and (e) low collmation 
Tatio in certain cases and therefore lack of sufficient 
resolution. 

Our resulta at present do not permit us to draw 
any conclusions concerning the structure of cellulose 
in & perfectly dry condition (that is, without the 
chemically combined last trace of water), and so 
nothing can be said regardmg the validity or other- 
wise of the unit cells due to Meyer and Mark and 
Andreas for perfectly dry fibres. A detailed com- 
munication on the various issues and far-reachmg 
implications likely to be mvolved in this new findmg 
is being published elsewhere. Investigation into the 
probable space-group symmetry is m progress. 

[Sept. 23. 


1 Ben and Woods, Piookim. Diophys. Aeg, B, 510 (1040) 
1 Weyer and Mark, Der., 615, 503 (1028). 

* Senter, Z. pkyrib Chem., B35, 88 (1057). 

1 Andress, T. physu. Ohem., DA, 190 (19029). 

* Mukherjee and Woods, J, Test. Inai., 49, T'509 (1051). 


DYE-SENSITIZED 
PHOTOPOLYMERIZATION 


By D& GERALD OSTER 


Institute of bt dal Research, Polytechnic Institute of 
Brooklyn, Brooklyn 2, New York 


LAE radicals, except the most stable ones, will 
initiate the polymerization of vinyl oompounds. 
The free radicals may be produced by the direct 
photolysis of the monomers, but this requires light 
of wave-length well mto the ultra-violet spectrum’. 
Light of nearly ultra-violet wave-length (~ 8000 A.) 
will cause the breakdown of substances such as 
benzoyl peroxide into free radicals which will initiate 
lymerization*. Irradiation of solutions of acidified 

io salts by light of this wave-length will also 


produce free radicals capable of initiating the poly- 


merization of vinyl compounds’. 

Attempts have been made to extend the spectral 
range of the photopolymerization to the visible 
region by using dyestuffs as photosensitizers‘. These 
reactions, which were carried out m the absence of 
oxygen, gave low quantum yields for the conversion 
of monomer. I have shown that the quantum yield 
for the conversion of acrylonitrile to polymer in water 
using rose bengal as the sensitizer is considerably 
enhanced if the solution, irradiated with visible light, 
contains ascorbic acid and if oxygen is present’. In 
the present communication, the results of our experi- 
menta for dye-sensitized photopolymerizations of 
high quantum yield are summarized. 
implications of this work are treated elsewhere’. 

Acrylonitrile in solution (7 per cent in 
monomer concentration and buffered- at pH 7:0) with 
fluorescein or one of ite halogenated derivatives 
(eosin, phloxine, erythrosine, rose bengal) as the 
sensitizer ig readily polymerized on irradiation with 
visible light if oxygen is present and if the solution 
contains a mild reducing agent. Ascorbic acid and 
phenylhydrazine hydrochloride are particularly 
affective as reducing agents, while the photopoly- 
merization proceeds more slowly with hydroxylamine, 
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hydrazine sulphate, thiourea, allylthiourea, gluta- 
thione and cysteine. In the absence of oxygen, the 
dye is photoreduoed to ita leuco form with a quantum 
yield of about 10>, but no polymer 1s produced. It 
&p that in the preeence of air, the reduoed form 
of the dye, DH,, reacts with a heric oxygen to 
poca the semiquinone form of the dye DH and 
ydroxyl radicals, that is, DH, + 40, > DH + OH. 
The free radicals thus produced initiate the poly- 
merization of the monomer. | : 
Pure liquid monomers and concentrated solutions 
of monomers in either water, methanol or acetone 
ware also found to be rapidly photopolymerized when 
certain combinations of dye-reducing agents were 
present. Thus, liquid acrylonitrile is readily photo- 
polymerized when aoriflavine is used as the photo- 
sensitizer in conjunction with a small amount (10 
per oent) of freshly prepared acidified stannous 
chloride. This reaction does not proceed in the 
absence of oxygen. Liquid styrene is photopolymer- 
ized when & small amount of an alcoholic mixture of 
rose bengal and phenylhydrazme hydrochloride 1s 
added to the system. Other monomers which have 
been photopolymerized by these methods inolude 
acrylic acid, methacrylic acid, vinyl acetate, and 
methyl methacrylate. Some dyes such as brilliant 
green and rhodamine B were found to be effective, 
whereas other dyes, such as all the triphenyl 
methane dyes which we tested, were found to be 
ineffectual. Azine dyes, particularly pimakryptol 
in trace amounts (10-* per cent) are inhibitors 
of photopolymerization for" the systems described 
above. It is significant that tho arine dyes are also 
inhibitors for the photoreduotion of fluorescein and 
its halogenated derivatives". 
'The choioe of the reduoing agent to be used in 


.oonjunotion with a given dye is critical. In general, 


the reduction potentials of the dye (at a given pH) 
should be more negative than that of the reducmg 
agent, Bo that the dye is not decolorized in the dark. 
Furthermore, the reduction potential of the dye 
should be within about two electron volta of that 
of the reducing agents, since this is & necessary oon- 
dition for the photoreduction of the dye by visible 


hght'. The concentration of oxygen present is also 
critical. Oxygen can icipate in the photo- 
sensitized destruction of reducing agent and will, 


for some monomers, inhibit the growth of the polymer 
chain. Uri* found that the quantum yield for photo- 
polymerization of methyl methacrylate in aloohol 
sensitized with chlorophyll was considerably enhanoed 
if ascorbic acid is present; but the reaction does not 
proceed in the presence of oxygen. In some cases it 
appears that the solvent, for example, acetone, may 
diner in the reaction and that the semiquinone 
orm of the dye is the active radical for the initiation 
of the polymerization. 

Certain monomers such ag N-vinyl pyrrolidone and 
acrylamide are themselves reducing agents. For 
example, aqueous solutions of acrylamide sensitized 
with the easily reducible dye riboflavine are readily 
photosensitized, no additional reducing agent being 
added. A 10 per cent aqueous solution of acrylamide 
containing 0-005 per cent riboflavine was irradiated 
with light from a 500-W. lamp, the sample 
being 45 in. from the lamp, and a blue Corning glass 
filter passing light mainly of wave-length 4360 A. 
was in tween the lamp and the solution. 
By the use of a calibrated thermopile, it was de- 
termined that 2-8 x 10-1* einsteins were absorbed 
by 1 ml. of the solution per seo. After an induction 
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period of 5 mm., the monomer is converted into 
polymer at a constant rate and the viscosity rises 
very sharply, the solution becoming a stiff gel after 
irradiation for 80 min. The quantum yield of monomer 


conversion is 4,250. Much higher quantum yields. 


are obtained using high concentrations of monomer 
and decreasing somewhat the oxygen concentration, 


although complete removal of oxygen inhibits the . 


reaction. The molecular weight of the polymer 


weight may be attributed in part to the fact that the 
polymerization was carried out at room temperature 
rather than at elevated temperatures where moet 
polymerizations (thermally initiated) are carried out. 
A. 10 per cent solution of acrylamide sensitized with 
nboflavine was irradiated with a single burst of light 
-~ of millisecond duration from a large commercial 
photographic flash lamp. After an induction period 
of one hour, the viscosity of the solution gradually 
rises and the system becomes a stiff gel on standing 
24 hr. in the dark. More concentrated solutions of 
monomer also show -an induction period, and the 
solution ie rapidly transformed into a hard, clear 
plastic. The sample becomes very hot due to the 
exothermic character of the polymerization. Bolu- 
tions from which oxygen had been rigorously removed 
do not exhibit polymerization after irradiation by 
the flash until the vessel is opened to the a here. 
Tt is clear that free radicals are not produced directi 
By va ble Debt but reihe are produced by tia dark 
reaction between the reduced dye and oxygen. 
* Bee, for example, Ostar, G., and Mark, H., J. Opt. Soc. Amer., 42, 
Th ga) Chris, d isi and Tada E, 167 (1940). Burnets, 
TY and Melville: 1. We Pros. Boy. ud d 481 (1947). 
OILO, and Park, d. 87 Irons. Jared. Soo, Ale 166 suey Brens 
M. G., Santappe, ML, and Uri, N., J. Polymer Soi, 7, (1961). 
UL du Wink ae at Mann. Bos Dens aod Oolourists 
(1949), 110. Whyte, B. B., and H. W., tid., 110. 
one aa a se karl n 
Oster, G., Photograpkio Huginesring, 4, 173 (1953), and forthooming 
Oster, G., Adelman, A., Bohrader, M., and Wotherspoon, N. (unpub- 


Uri, N., J. Amer. Chem. Soo., 74, 5808 (105%). 


VISUAL PURPLE LEVEL AND THE 
COURSE OF DARK ADAPTATION 


By Dra. W. A. H. RUSHTON, F.R.S., and R D.- 


COHEN - 
Department of Physiology, University of Cambridge 


WW EEN we go suddenly from moderate light into 
darkness, at first we can see nothing ; but over 
the next half-hour visibility greatly improves. Owing 
largely to the work of Hecht, the improvement has 
been attributed in the main to two factors: (a) the 
shift of vision fram cones to rods; (b) the regenera- 
tion of visual purple bleached im the light-adapted 
state. With regard to (b), there is no doubt that this 
occurs after intense illumination, for Tanaley! fol- 
lowed the process in the rat by Ing the visual 
e dio rM ur ntn Eled at: various 
stages, ushton’ (with Brindley and Hagins 
Hes roeeeaired this couses ot blench ine End acca Lice 
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(64 flash bai) 


L Adeptomoter with alternate Mghi-patha so that two 
Aroni teat tale eas he tena oe eet da a at 


in the living oat and albino rabbit by an optical 
method. But as Granit et al.” have shown, there is a 
very serious discrepancy in the quantitative ocorre- 
spondence between the change of visibility and the 
change in visual purple content of the retina; for, 
light of a brightness which would alter the visibility 
many hundred-fold (as indicated in the animal by 
change in the size of the electroretinogram) was found 


n ey eee (UB BUM le, 
later and measured. Schouten and - 


stein‘ demonstrated that the effect of glare cannot 
be explained upon & pure photochemical basis, and 
Baumgardt® has cal that at moderate illum- 
instion little of the visual purple supply 
of the eye would be broken down. Our own obeerva- 
tions have led us in the same direction, and from 
the evidence now to be presented we conclude that 
there is no detectable change in the level of visual 
purple in the hundred-fold incereese of sensitivity 
which follows the extinction of an ordinary room 
light. 

The observer himself plotted the course of his dark 
adaptation by moving a wedge in front of his eye so 


that & flash of light. was only j visible (Fig. 1). 
-The movement was upon & very slow 
smoked By means of alternate optical path- 


ways from flash to eye, each with ite own recordi 
wedges, two dark adaptation curves could be 

at & single run by arranging that the flashes came 
now by one path, now by the other. In this way the 
effects of colour, fleld-sire, duration and retinal 
location of the flash could be easily compared at a 
given stage of adaptation. A red fixation point was 
used and the flashes fell at about 1 per sec., some 10° 
on the ral of the retina (that is, far 
from the blmd spot). The observer first spent half 
an hour in the dark, then he had 20 sec. close in 
front of an opal giass of luminance 800 ft. L. for 
light adaptation; the adaptation curves were then 
traced in the dark by setting the wedges alternately. 
The results of one typical experiment are shown 
in Fig. 2; they were adjusted to coincide for full 
dark adaptation. The test flash was green; but the 
game results are obtained with any oolour from 
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15 80 
Time from end of adaptation (min.) 


Fig. 2. 


Threshold intenal of a visible flash 
against time from end of pai desi E Boc). 
Qureles : 2° field, ¢ seo. flash. : field, 7 msec. flash. 

Adjusted to ooineids eat full adaptation 


violet to yellow- Orange and red, on the other 
hand, give an ptation which is rapid and slight, 
due no doubt to cones being involved. We conclude 
that the curves of Fig. 2 are entirely due to rods. 

Now the regeneration of visual purple must affect 
these two curves equally ; hence the superior dark 
adaptation of the upper one is clearly due to other 
causes. But we oen exclude regeneration, a8 & cause 
even of the lower one. For if we assume that visual 
purple in the eye bleaches as it does in solution with 
a quantum efficiency of 1 (Dartnall e£ al.)*, then 
20 seo. at 300 ft. L. with pupil diameter 8 mm. will 
bleach about 2 per cant of the visual purple present. 
It is not easy to escape this conclusion by supposing 
that in the living eye visual purple is bleached much 
faster than $n vitro, for (unpublished) observations 
by Rushton and Hagins on the living albino rabbit 
show the bleaching-rate to be about the same as in 
solution (or & little slower). Thus in the experiment 
of Fig. 2, the visual dal could not increase its 
concentration appreciably throughout dark adapta- 
tion since at the outset it was 98 per cent of the 
maximum. 

We must therefore turn to consider what factors 
could account for the increased visibility during dark 
adaptation which certainly occurred. These may 
conveniently be classified in four categories : increase 
in (i) the fraction of light incident upon the cornea 
which reaches the retina; (ii) the fraction of light 
incident the retina absorbed by the visual 
purple; (iii) the summation time and summation 
area; (iv) the quantum sensitivity. 

The only likely variable under (i) is size of pupil. 
This could not affect our records since the light flash 
was focused upon the centre of the pupil in a 1-2-mm. 


(ii) As we have seen, this effect cannot contribute. 

(iii) An optic nerve fibre will only discharge if the 
sic et agp ate gle en a ce 
n , N, of quanta within a certam summation 
time. The longer the summation time and the wider 
the summation area, the more likely that N te 
wil be caught from a flash which ie extended in 
space and trme (as in the ciroles, Fig. 2). But if the 
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flash were highly restricted in space and time (dota, 
Fig. 2), no increase in sensitivity would appear from 
cause (ui). The difference in the curves of Fig. 2 may 
thus be regarded as ing the increase in sum- 
mation area and time which oocurs as dark adaptation 
proceeds, as already found by Craik and Vernon’. It 
is left unsettled whether this is a gradual increase in 
the size of receptive fleld of single nerve fibres as 
found m the cat by KufHler*, or a change of activity 
from small to large fibres as suggested by Pirenne 
and Denton’. In any event, it is highly efficient, 
since ‘Information’ is not lost, but by exchanging 
sensitivity for precision, the maximum discrimination 
can be secured at each luminance. 

(iv) The quantum sensitivity 1s the Inverse of N, 
the number of quanta necessary to excite an optio 
nerve fibre. Since the lower curve of Fig. 2 is not 
affected by (i), (ii) or (1i), it must represent simply 
& change in (iv) during dark adaptation. 

We oonelude that, in the conditions here oon- 
sidered, by far the chief factor in dark adaptation is 
an increase in quantum sensitivity of the retina. 

[Nov. 18. 
. 71, 442 (1081). 


‘Rushton, W. A H., Ads P Soand., 90, 16 (1953). 
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REPRODUCTION IN MARSUPIALS 


By G. B. SHARMAN 
Zoology Department, University of Western Australia 


and Gaimard). i 
tivity, and periodical surveys carried out on Rottnest 
Island indicate no great differences in reproductive 
processes between the wild population and the 
departmental colony. Several papers dealmg with 
aspects of reproduction in this animal are at present 
in course of preparation. 

The reproductive system is anatomically similar 
to those of other macropod marsupials desaribed by 
Pearson!. Our records show that Setonix is exclu- 
sively monovular ; multiple ovulations or births have 
not been recorded in either wild or captive popula- 
tions. The animal is polyosetrous, and the recurring 
œstrous cycles are of approximately twenty-eight 
days duration. This is the same length as the costrous 
oyole in the American polyprotodont marsupial 
Didelphis*. In both wild and domestic populations 
the unfertilized Seonin has cstrous cycles 
between late January and the end of October. During 
the remaining (summer) months there is an ancestrous 
phase during which ovary and uterus are quiescent. 

The significance and cause of the annual anwstrus 
are not known.  Eixpermnoente are in progress to 
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determine whether increased daily illumination is 
the immediate prede stimulus. During the 
summer, the animal is to periods of extrame 
drought, and it could be plausibly postulated that 
the ancstrous period has adaptive signifloance in 

ting the extra water tion involved in 
Eodcm t It also has the 


spring. 

Mo gas ae ee iss 
and length of the œstrous cycles in other marsupials. 
Hartman! showed i to be polyostrous, 
whereas Hill and O'Donoghue? consider the Aus- 


itas as fr to be 
moncetrous, Bettongia 


may be an anostrous period in the summer 
months*. 

In wild populations of Setonix there is a burst of 
sexual activity following the annual ancstrous 
period, and it ia at this time that the majority of 


egg. Ovulation folows in mated animals approx- 
imately one day post-coitium. In unmated animals 
ovulation is mdependent of the stimulus of copulatian. 
Parturition occurs from twenty-four to twenty-eight 
days after mating, most likely on day twenty-six or 
twenty-seven. As in the American opossum, gestation 
i thus shorter than the length of a normal œstrous 
cycle. In Didelphis, as in Setonia and most other 
Australian marsupials, no true allantoic placenta 
exists at any time during gestation. It is probeble 
that the marsupial yolk-sac placenta, unlike the 
eutherian (allantoic) placenta, has not assumed 
pituitary and ovarian functions as a secondary 
source of hormones. If this is true, it may well 
mean that the aplacental marsupials are physio- 
logically incapable of retaining young in the uterus 
for aped cou ten iis leigh of the eara 


In fertilized antmals, maturation of an ovarian 
follicle continues during pregnancy as in the normal 
non-pregnant animal. Parturition is closely followed 
by œstrus and ovulation, the corpus luteum of 
post-partum ovulation becoming the corpus luteum 
of lactation. This corpus luteum is maintained during 
the ensuing five or six months, while the young is 
suckled in the pouch, and thereafter. 
During at least the first half of this time & lactation 
anœstrug occurs. Although females normally copulate 
at post-partum ovulation, birth of a second young 
does not occur while the mother is feeding an embryo 
in the pouch. However, females segregated from 
males immediately after post-parturition copulation 
give birth to & second young if lactation is inter- 
rupted by removal of the young. This second 
fostus could be either by delayed im- 
lantetion or by the prolonged storage of sperm. 
Delayed implantetion in rodents is known to be due 
to the feeding of large litters by the pregnant mother. 
Although the uteri of lactating Seton$» present no 
external differences from those of the non-pregnant 
animal, these were subjected to thorough search in 
serial section. In several 


the uterus; blastocysts have also been recovered 
whole by flushing the uterus with saline. 
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The unimplanted blastocysta of lactating Setonix 
can certainly proceed to normal development after a 
quiescent period of four months; some evidence 
indicates that they may remain viable for periods of 


about eight months in this state of ded 
animation. It appears, therefore, that we have a 
sufficient explanation of delayed I in terms 


of 'stored abies cd blastocysts’. As an additional 

tion of this conclusion, we destroyed the 
enaa Wako n tede ERR peak eee, 
BO that no new eggs could enter the tract. The 
suckling young were removed from both. Two days 
later, the uterus of one mother was flushed out and 
a small blastocyst recovered. Eleven days after the 
operation the uterus of the second mother was 
similarly treated, and a large actively dividing 
embryo recovered. 

In all Eutheria investigated, with the posable 
exception of the bat’, sperm may have a very short 
life in the female tract. So it would be surprising if 
storage of sperm m the marsupial female tract were 
a reason for delayed parturition. At best, of course, 
it could only be a cause supplamentary to the delayed 
Implantation described above. Nevertheless, careful 
search was made for sperm in the female tract, and 
although easy enough to find immediately after 
copulation, they were never detected at a greater 
period than a week after insemination. 

It is not known how widespread the phenomenon 
of delayed parturition is in marsupials, although 
many (often verbal) reports are known. A case is 
cited by Wood Jones‘ in which a female red kangaroo 
suckled & pouch young for about a year after. the 
death of the male parent. This female, in captivity 
in Philadelphia Zoo, could not possibly have mated 
after the death of the male kangaroo, yet gave birth 
to another young at about the time the pouch-life of 
the first young ended. In this, as in other cases of 
delayed parturition in marsupials, it ia interesting to 
note that the female was lactating during the delayed 
period. Flynn‘ recorded several specimens of the 

macropod marsupial Bettongia ownioulus 
ponch young of widely different ages to have eal 
in one or other uterus. Limited by lack 
of controlled breeding experiments, he concluded 
these blastocysts to be stages in normal pregnancy. 
He was therefore forced to suggest & very short (six 
weeks) pouch-life of the embryo, since only one young 
iplc d puri ar lta In all other macropod 
marsupials which information is available, the 
pouch-life exceeds four months. 

I am indebted to Prof. H. Waring for assistance in 

the field and with » to Mr. A. J. Fraser for 


wealth Research grant which also met some of 


` the expenses. 


Ihe work reported is part of & programme on 
marsupial biology under the general direction of 
Prof. Waring and financed by a grant from the 
Nuffield Foundation. [Aug. 9. 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by iheir correspondents. 
No notice is taken of anonymous communtoations 


Fluorine in Tea and Caries 
in Rats 


FLUORIDATION of communal water supplies is 
expanding rapidly in the United States, and it has 
been recommended that water supplies in Britam 
should also be treated’. Nevertheless, it is gener- 
ally recognized that Britons already take appreciable 
amounts of fluorine in their tee, which is rich in this 
element. Experments detailed in this communication 


deal with the effect of tea infusion on dental caries 


in the rat. 

Litter-mate Wistar rata 35 days of age were used 
in these which were oontinued for six 
teen consecutive weeks. The oeriogenio dicts oom: 
prised 800 gm. cracked yellow corn, 30 gm. alfalfa 


meal, 60 gm. lmseed meal, 250 gm. sucrose, 80 gm. : 


corn oil, 50 gm. active dry yeast and 10 gm. sodium 
chloride; 1 gm. freah liver wae added to this diet 
once weekly. In the control group, water with 


the group, similar water was used to 
make infusions of a commercial brand of tea 
(Standard Brands Instant Tenderleaf Tee (orange 


E Such infusions, aheaked 
or fluorine concentration by the method of MoClendon 
and Foster!, would be considered too strong for 


humans, who are much more. sensitive to fluorine, 


than rats as measured by dental fluorosis. The amall 
content of dextrimaltose in the tea was duplicated in 
the drinking water of the controls. Repeated period- 
ical comparisons proved that those rata allowed only 
tee infusions consumed quantities similar to those 
drinking water. At the end of the experimental 
period, the animals were weighed and X-ray 
examinations were made of the skeleton and jaw 
bones for comparison of calcification and dental 
caries. 

Slightly more than half the 
original thirty animals in esch 
group were dead at the end of 
the experiment, leaving eleven 
pairs of litter-mates for final ex- 
amination. 

Animals in both groups failed 
to gain weight normally. X-ray 
examinations showed the skeleton 
in both groups to be similarly 
decalcified. Caries of the lower 
molars with much atlveoloclasia 
was present in both with 
no mgnifloant difference (Table l 
and Figs. 1-4). 

If fluorme in & eonoentration of 
I p.p.m. in drmking water is opti- 
mum for human consumption as 

ow generally oonoeded, then it 
Might be expected that strong tea 
infusions containing 20 p.p.m. of 
fluorine and taken in large quant- 
ities would have some abnormal 
effect on skeletal caloification. It is 


recognized that 85 per cent of fluor- ee 
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Table 1. Brracr OF TAA INFUSION OK DENTAL CAXIES OF THE Rat. 





ine in dry tee may go into an infusion ; but ordinarily 
brews may contain only 1 p.p.m. of fluorine due to the 
use of Gale mall amounts o: cho deod Doa This may 
explain‘ the &nalysmis of rib bones among residents 
of London, England, made by Glock, Lowater and 
Murray*, who found no greater concentration of 
fluorine than that found by similar studies in other 
parte of the world. 

The resemblance of dental caries in the rat to 
that of humans following the consumption of large 
quantities of tea may be only a comoidence. In order 
to produce good bone calcification and oerioetasis in 
the rat, we previously found it necessary to use more 
than 350 p.p.m. of fluorme, optimum resulta bemg 
obtained with 700 p.p.m. of fluorme when given in 
But 
there are reporte like that of McOlure and Mitchell 
In which as little as 10 p.p.m. of fluorine in the 
diet of rats was found to have some caricetatic 
effect’. 

Possibly, the high calcium and phosphorus content 
of the fertilizer used by us influenced the action of 
fluorme in the cariostatio diete. In humans, toxio 
doses“of fluorine are gaid to produce osteoecleroeis* ; 
but whether this precise effect can be observed with 
dietary insufficiency of calcium and phosphorus, 
either in animals or man, has not been 
established. Besides considermg other factors such 
as solubility and absorbebility of fluorine from tea 
infusions, it will be interesting to obeerve whether in 
Great Britain the same good results with fluoridation 
of communal water supplies can be obtained as in the 





(1) and (X) Carles and alveocloclame in lower jaw of rat on carlogenio— water diei 


@imiler changes In lower jaw of a litter-mete mi on oariogenio - tea 
É Infusion diei 
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United States without more attention to dietary 
calcium and phosphorus. 
J. Gunsuos-Conus 


J. F. MoCianpon 
Departments of Radiology and 


1 New York 8 (J 9, 1055 Beo alo, 
VIS edi Deg ps aur 8 sn d 


* MeOlendon, J. F., and Foster, W. O., Indust. and Eng. Ohem. (An. 
Ed.), 18, 280 (1041). 
. H, Lowater, F., and Murray, M. ML, Dioohem. J., 98, 1285 


and MoClendon, J. F, Amer. J. Roemig. Rad. 
prema). 


* MoClure, E. J., and Mitohell, H. H., J. Biol. Chem., 90, 207 (1081). 
* Wolff, W. E, and Kerr, M. G., Amer. J. Med. Sci., 196, 403 (1988). 


Fluorine Content of some. Nigerian- 
Waters 


FLUORIN= absorption from drinking water I 
the period of oeloifloatióh of the teeth has] been 
correlated with mottling of the dental enamel!. In 
East Africa the exceasive amounts of fluorine in 
some drinking waters have become & matter for 
urgent oonsmider&tion?*; but little is known of fluorme 
distribution in West African waters. 

The surface rocks of Ni consist of two large 
areas of granites separa by marine sediments in 
the Niger and Benue valleys; Tertiary sediments 
occur in the north-east in the Lake Chad drainage 
basin. 

On the Central Plateau, & series of Younger 
granites are known to have a high fluorine content 
which does not, except in very amall amounts, break 
down into conipdunda eolibie ine water; fairly ex- 
i cp nua o Ul y 
lava flows of Tertiary and Recent age. Streams 
used for drinking-water arise by seepage from below. 
the basalt or by drainage off purely granitic areas. 
Ten samples of representative Plateau waters were 
flown to Great Britam for examination; in nine 
instances the fluorine oontent waa low —between 
Ben uiid iie. A nU eoe oF debt 
there was no fluorme. A mild of dental 
fluorosis was seen among members of six aboriginal 
tribes who lived on the Plateau. 

Fluorine occurs among the minerals present in the 
Niger and Benue valleys. A sample of water from 
the shaft of a lead—zino lode near i contained 
8.3 p.p.m. of fluorine; but surface waters in general 

d contain considerably lee: of 65 primary 
schoolgirls aged seven to fifteen years examined in 
Niger Province, eight showed tld dental enamel. 
Dental fluorosis wad seen in the teeth of adults whose 
homes were in Adamowa, Bauchi, and Bornu 
Provinces. It is probable that the sources of fluorine 
In these areas are the crystalline rocks of the base- 
ment complex. Six samples of well water from 
Maiduguri town, m Bornu, had fluorme™ contents 
ranging from 0-1] to 1:2 p.p.m., and 15:8 per cent of 
thirty-eight girls in boarding school had & moderate 

of mottled enamel. 
` It is concluded that in Nigeria the flnorine com- 
pounds present in Pre-Cambrian rocks do not, 
except in small amounts, become soluble in drinking 


- 


NATURE 


305 


Bamples of water were obtained for examination 


and Dr. A. M. J. de Swardt, of the Geolc 
of Nigeria. Thanks are due to Prot. 
Murray, who undertook the.examination of Nigerian 
waters for their fluorine content. 


DAGMAR C. WILSON 


Laboratory of Human Nutritión, 
University of Oxford. 





Enzymic lodination of Milk Proteins 


REGHNTLY, Pitney and Russell Fraser! have re- 
ported studies in which they utilized, as a model 
system for antithyroid drug evaluation, a procedure 
based on that of Keston? for the enzymic iodination 
of milk protems. This has prompted us to outline 
some of our observations with a similar system using 
purified milk enzymes and proteins. Native casein 
in & le form was obtained from 
separated milk by differential high-speed centrifuga- 
It was washed with water and freeze- 
dried from an aqueous dispersion. f-Lactoglobulin 
was prepared essentially according to Palmert. In 
order to obtain lactoperoxidase (of about 40 per cent 
purity as judged by absorption data) the fraction 
of milk separating at 50-70 per cent saturation with 
ammonium sulphate was treated by an unpublished 
procedure developed by Dr. D. Morell, who also 
kindly provided a purifled specimen of xanthine 
oxidase’. 


In order to test their relative in ioding- 
tion experiments, the purified proteins (150 mgm.) 
were shaken and incubated in duplicate for 1 hr. at 
87° in 0-05 M phosphate buffer medium at pH 6-8 
with added xanthine (600 ), iodine-131 (usually 
50 uo.) with carrier potassium iodide (15 pgm.) and 
the two enzymes (in amounts equivalent to ten times 
the average contents of milk, based on the casein 
used), the final volume being approximately 5 ml. 
The precipitates obtamed with 10 per cent trichloro- 
acetic acid were washed twice with 5 per cent tri- 
chloroacetio acid, hydrolysed with 2N sodium 
hydroxide for 16 hr. at 105°, and the hydrolysates 
extracted twice with equal volumes of n-butanol. 
The butanol extracts were washed twice with equal 
volumes of 4 N sodium hydroxide/5 cant sodium 
carbonate. Although counts were e on the several 
fractions, only the radioactivity contents of the 
washed butanol extracta are given in Table 1 (A). 
Under these conditions, our best results indicated 
about T cent binding of iodine in the butanol- 
soluble yroxine' form by casein. Chromato- 
aii feriat Su of both alkaline and enzymic 

purified thyroid protease’ as the 

anxyrae) showed E ed dL dh MEE mco de 
esee inco ted was fixed in the form 3-iodo- 
e addition of cupric ions and tyrosine 

as Sa by Weiss? ın his iodme-uptake 
studies using particulate com apy eae of thyroid tissue 
gave no increase in the butanol-soluble fraction 


(Table 1,D). 
Purifled f-lactoglobulm exhibited a very weak 
capacity for binding iodine in butanol-soluble form. 
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A.  Ogsem (Ces.) and Iactoghobulln (Lg.) each 150 mgm., incubated 1 hr, 37°, under standard conditions and then hydrolysed (see text). 


B, bui Oase and Lg. mixed 
separated by A ch LO T then with 


acad 


and Os ) 


onu Id MP MT E lodinated proteins 


General condrtions as in A pai me n ae eae MUCH MOIS to Lg. 5 ml milk supernatant, from whioh casein 


0. 
yas removed by high-speed centrifuging; to Cas. 5 ml. phosphate buffer 


D. General conditions as in A, but with addition of cupric ions and tyrosine (each 1 8 x 10 M) to Oes ,. 


Even allowing for ita lower 

composition (8-78) than casein. (0-1)*, it is much less 
efficient under the conditions used. In order to 
ascertain whether the purified casein contained, by 
contrast, an activator of the reaction, equal amounts 
of B-lactoglobulin and casein test solutions were 
mixed immediately before, and following, the incuba- 
tion period, and the solutions then fractionally pre- 
eipitated (casein at pH 4-0, 8-lactoglobulin with tri- 
ahloroeoetio acid). Table 1,8 shows that the resulta 
were comparable. To examine this point further, the 
supernatant of milk (5 ml.), from which the oasein 
had been removed by prolonged high-speed centri- 
fugetion, was added to & B-lactoglobulm test solution 
prior to incubation. It is possible that the appar- 
ently slight favourable effect (decrease in the ratio 
casein to lactoglobulin) observed (Table-1,0) may 
have been due to traces of casein in the milk super- 
natant added. 

From our overall results it seams that the tyrosine 
residues in f-lactoglobulm are not as favourably 
situated for conjugation to the iodinated thyronines 
as are those ın casein, and that, in the iodination of 





Thiour&dl oontrol—no xanthine added. (if) Thiouradl 

0-1 M) incubated for 45 min. at 87° with and eroess 

xanthine axidase and Mote trace of oxidation 
*-butanol/water. 


O. 0) a peraride (10). "RI Reeoranal cogizui-ino per 
Resoranol tro+—no 


hydrogen perorkle 073 - 
onde added, iren suus a DoD PR DE ET 


milk, casein would be almost entirely responsible for 
the butanol-soluble fraction. 

Keston’ showed that thiourea is an effective 
inhibitor of the uptake of iodme by the proteins of 
milk, similar findings being obtained by Pitney and 
Russell Fraser! for both 2-thiouracil and resorcinol 
in the enzymic iodination of casein. However, the 
latter authors failed to prevent iodination of casem 
with thiouraoil, in contrast to reeoroinol (60 per cent 
inhibition) under enzyme-free conditions in which 
the conversion of iodide to iodme was brought about 
by incorporating dilute hydrogen peroxide in the 
medium. They therefore conclude that such anti» 
thyroid drugs do not act by removal of available free 
iodine’. However, the failure of thiouracil to inhibit 
in the ‘ahemiocal’ system could be due to ita greater 
sensitivity towards dilute peroxide than resorcinol. 
In fact, we have shown that thiouracu, unlike 
resorcinol, is completely changed by added peroxide’ 
under conditions ble to those used by the 
authors mentioned, whereas it survives to a large 
extent when the peroxide is produced enzymically. 

Solutions of thiouracil (10* M ; 100 ml.) with and 
without hydrogen peroxide (107! M) were incubated 
for 45 min. at 37° and then frozen and dried in this 
condition. The residues were dissolved in warm 
n-butanol (saturated with water), applied to paper 
and run in n-butanol/water (16 hr.). can be sean 
from the photograph of the chromatogram taken 
with ultra-violet light!* the thiouracil spot has shifted 
as the result of peroxide treatment ee Spraying 
the paper with Chargaff’s reagent (i e and sodium 
azide) produced an immediate reaction with the 
control spot, whereas the other reacted only weakly 
after some minutes. Suoh differentiation is similar 
to that observed with cysteine and cystine respect- 
ively4. The chromatogram (n-butanol/sacetic/water!® ; 
Ebrlich reagent spray!?) obtained after resoroinol had 
been treated under identical conditions is illustrated 
in Fig. 1,0. The control and treated spota are com- 
parable m appearance and position; this was also 
the case when the chromatogram was run in n-butenol/ 
ammonia. 

The effect on thiouracil of produoed 
enzymically was tested by incubating, for 45 min. 
at 37°, a solution of thiouracil (10-* M; 100 ml.) 
containing xanthine (4:5 a and excess lacto- 
peroxidase and xanthine oxi BO that the system 
gave a strong positive reaction with Nadi reagent. 
Xanthine was omitted from the control The m- 
cubated solutions were then treated as for the chemical 
system. As can be seen from Fig. 1,B, & major pro- 
portion of the thiouracil remains unchanged under 
these conditions. 
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Induction of Ovarian Tumours with 
9 : K-Dimethyl-! : 2-Benzanthracene 


MAMMARY carcinoma can be readily induoed m 
certain strains of mice by treatment with 20-methyl- 
cholanthrene. In the course of experiments mtended 
bo investigate whether other members of the same 
group of carcinogenic hydrocarbons are also effective 
on the breast, an incidental finding has been made that 
treatment with 9. 10-dimethyl-1 : 2-benzanthracene 
leads to the appearance of óvarian tumours. 

Female mice of the Bonser IF strain were treated 
with 0-5 per oent 9 : 10-dimethyl-1 : 2-benzanthracene 
in olive oil by the technique previously described. 
After a small pilot series to determine the 
first batch consisted -of thirty animals, of which eight 
other mice survived when the first ovarian tumour 
was observed after 288 days; of these, one further 
mouse revealed a macroscopic ovarian tumour and 
others showed microscopical abnormalities. In a 
second series of twenty-nine animals, the first ovarian 
tumour was found at 196 days, when there were 
twenty-two survivors. Of these, nine were afterwards 
found to have macroscopic ovarian tumours, aod 
four showed early tumours histologically. Of the 
total thirty-one mice ‘at risk’, there were therefore 
macroscopic tumours in eleven (35 per cant), and the 
total tumours found were fifteen (48 per cent). 

The macroscopic tumours were 0:5-1 om. in 
diameter, bright yellow in colour and sometimes 

io. Histologically, they were all of 


estimated by vaginal smears; the non-tumour- 
bearing animals tested have, on the other hand, been 
in oontinuous di-cwstrus. Most of the animals, in- 
eluding all those with ovarian tumours, have also 
gh breast carcinomata. There is a suggestion 
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that the average number of breasts affected is greater 
in the ovarian-tumour mice than in the others. 

Ovarian tumours have not been obteined in C57 
black mioe with 9 : 10-dimethyl-1 : 2-benzanthracene. 
It has been oonfirmed by ad hoo experimentation that 
methylcholanthrene does not give ovarian tumours 
in the IF strain, and does not lead to histological 
abnormalities of the extent found following dimethyl- 
benzanthraoene treatment. 

Further work is in before the results are 
published in detail, but we feel Justified at this stage 
in directing attention to what must be ed as 
an important qualitative difference in the biological 
action Of bwo carcinogees Delonge toe pne 

of cyclic h ons. 
general group of ay pcd 
J. W. OEB 
D. L. WoopHOUBSZ 


Department of Pathology, 
Medical Sahool, 
Birmingham 15. Nov. 4. 
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Influence of the Thyrold upon the 
Survival-Rate of Guinea Pigs treated 
with X-Rays 


Tr has been shown that the lesions of the thymus 
induced by X-rays are restored more quickly in 
thyroidectomized guinea pigs than in normal animals. 
paar oe adus e supposttion that (to & certain 
extent) rders induced by X-rays may be dependent 
upon the thyroid. 

The influence of X-ray irradiation upon the thyroid 
is stil under discussion!. This is understandable, 
since it oan be shown that lethal irradiation does 
not induoe any sign of thyroid stimulation in rata, 
whereas signs of thyroid stimulation are observed 
aftér a non-lethal dose of radiation". : 

A total of 46 male guinea pigs of average weight 


by thyroid extirpation’) ; 
The animals were irradiated under the following 


Table l. ^ ; 
Table 1. 


~ 


BURYITAL-RATE OF GULEA PIAS FOLLOWING A BmaLB 
| Tom X-Ray IxmxíADraTION oF 800 r. 
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lt is obvious that thyroidectomy bas not shown 
any Influence upon the resistance of guinea pigs to 
X-rays. The survival curve in thyroidectomized 
guinea pigs is almost the same as in normal animals. 
This was also confirmed m thyroidectomized animals 
injected with thyroxin in physiological amounts. 

This result seems to be in contradiction to the 
previous observations, from which it was concluded 
that lesions of the thymus mduoed by X-rays may 
be to & oertain extent the axpression of thyroid 
stimulation occurring in these conditione. In spite 
of this, thyroid stimulation is observed after non- 
lethal irradiation only!. It seems, therefore, that 
there is an upper limit to thyroid stimulation. 
Certainly, the part played by the thyroid m disorders 
induced by X-rays can be considered as alight. 


J. Comma 
Cu. M. Gros 
Department of Pediatrics and 
OP of Radiotherapy, 
niversity of Strasbourg. 
Oct. 11. 
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Histochemographical Effect in Rat Kidneys 


Iw 1849, Boyd and Board! showed that tissue 
specimens placed in contact with the emulsion. of a 
photographic plate stored^in the dark affected the 
emulsion in such & way that images of the specimens 
were obtamed following development and fixing. 
These images, due to chemical action of the specimen 
on the emulsion, were termed ha. 

Histochemographs of various tissues from normal 
and tumour-bearing- albino rate (14 day-old trans- 
planta of dibenzanthracene sarcoma (fd/38), Walker 
carcinoma and a 20-methylcholanthrene-induced 
tumour) have now been The transplant 
animals were obtained from the University of 
Sheffleld Field Laboratories and, in the first experi- 
ments, normal rata from the University of Sheffield 
Animal House were used. Blood, spleen, pancreas 
and liver tions from these groups did not 
differ markedly ; but & striking difference appeared 
in kidney histochemographs prepared as follows. 

Rats under ether ansstheaia were sacrifloed by 
exsanguination (aorte severed). Without delay, the 
kidneys were removed, alibed longitudinally and the 
halves blotted with Whatman No. 50 filter paper. 
The halves were placed (cut-side downwards).on the 
emulsion side of Ilford photographie paper (Contact ; 
C3.1P ; single weight; hard glossy) and the prep- 
aration mounted on a ‘Pliofilm’-covered oork mat 
under ‘Wratten Red Safelight’ in a dark room. The 
preparation (generally kidneys from three normal and 
three tumour animals were gimultaneoualy) 
was stored in a light-tight box at — 15? C. for 50 hr. 
Then the fiim was- washed for 38 min. in running 
water to remove tissues, developed five minutes,in 
Kodak document developer at 20°C., washed and 


As illustrated by the accompanying photograph, 
‘prepared from an original 


showed a marked brown crescent (4) in the cortex— 
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medulla zone. This effect was absent in the kidneys 
of all but two of fifteen normal rate which gave more 
or leas uniform pale ge goats dy (B). How- 
of normal rata from the 
University Field TeBordlary stock, were examined, 
& high proportion of these were found to give the 
brown crescent reaction (see table). Thus the brown 
crescent reaction could not be attributed to the 


presence of a tumour as was at first supposed. 


wees eee -—- — — 9 


Antmals Brown arescensé reaction 
+ HER 
17 tumour rats (Univ. Field Lab.) 18 4 
17 normal niv. Field Lab.) 4 3 
15 normal rats (Univ. Antmal House) 2 18 


Rata from the University Field Laboratory are of 
the Wistar stram bred there. They are maintained 


-on bread and milk (no water) with supplements of 


horse meat and cod liver oil separately every second 
and third day. On the other’ hand, rats from the 
University Animal House were obtamed or bred from 
Wistar strains received from dealers. These animals 
were maintained on commercial rat cubes (Edin- 
burgh Rat Cube No. 86). It has not been le to 
examine completely the effect of diete on the kidney 
reaction; but some tumour animals maintained for 
several days on Diet No. 86 and water still gave the 
brown crescent reaction. The histochem ical 
effect was found in both male and female tumour 


Perhaps we are dealing with a strain difference or 
with the efféct of a disease prevalent in the Field 
Laboratory animals. Sections from kidneys which 
gave & positive reaction were not histologically 
abnormal, and no amyloid could be detected in them. 
The substance responsible for the brown crescent 
reaction appears to be susceptible to decomposition 
or to be readily diffusible, aince kidneys which have 
given & positive reaction are no longer capable of 
producing the effect after 50 hr. 

Thanks are due to Mr. O. Thornburn of the Univer- 
sity of Sheffield Field Laboratories for supplymg the 
tumour animals, to Dr. H. E. Harding for examinmg 
the histological preparations, and to Prof. H. N. 
Green for his interest. The work was supported by 
& grant from the' British Empire Cancer Campaign. 


WILLIAM J..P. NEBE 


Cancer Research Laboratory, 


Department of field 1 
University, Sheffield 10. 
Oot. 24. 


1 Boyd, G. A, and Board, FA., Soisnos, 110, 586 (1949). 
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High Resolution Electron Micrographs of 
Thin Tissue Sections 


Usma a method described elsewhere!, we have 
xeon able to cut serial sections of about 250 A. 
ihickness, and, by varying the speed of cutting 
mocesasive sections, serial sections of thickness 
dternately about 850 A. and 150A. There were 
iways thin and thick areas within individual 
ections. On the basis of the general rule suggested 
ry Oosslett*, that the optimum resolution obtainable 
rom & section ia of the order of one-tenth of the 
hickness, the thinner parts of the 150 A. sections 
hould afford resolutions of 10 A. We have succeeded 
n obtai sach resolutions, as illustrated in Fig. 1. 

The specimen is a section of a C3H mouse breast 
umour; an intracellular ‘double membrane’ is 
early visible acroes the centre of the picture. Com- 
Xrison of the detail observed with the 100 A. scale 
hows that resolutions of 10 A. have been obtained. 

It is clearly neceasary to avoid mistakmg photo- 
maphio grain for flne detail. For this reason, the 
ollowing controls were used. First, the negatives 
ud prints at all stages were submitted to several 
X the leading photographers here. All were of the 
pinion, without any doubt, that the detail observed 
lid not represent photographic grain. Secondly, a 
legative similar so far as possible and particularly 
n emulsion, development, etc. (actually the next 
leld on the same plate), to the one shown here, but 
Jectronically slightly out of focus, was put through 
y similar process of enlargement; sharp optical 
ocusmg was obtained by the use of & small soratch 
m the emulsion. In such a print no sign of detail 
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s visible (Fig. 2), indicating that the structure shown 


n Ds 1 a i ege, neither photographic grain nor . 
ue to 


electron scattering in the emulsion. 

"While resolution of this order is thus shown to be 

ittainable in electron miorogrephs of sections of 

nimal tissues, at present it can only be attained with 
elected flelds. 

Thanks are due to Mr. J. B. Kirkham, of the 

department of Experimental Pathology and Cancer 


tesearch, for the photographic enlargements. 
T. 


H, FLEWETT 
t of Bacteriology, 
edical School, Leeds 2. 
G. Haves 
department of Experimental Pathology 
and Cancer Research, Medical School, ^ 
Leeds 2. Oct. 28. 

Eaves, G. PD. MR Oud ten Agen sal iad Eaves, G., and 


v. ‘Practioal Hieotron Mi 
n ae TT croscopy” (Butterwarth and 
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Fructose in the Fostal Fluids 
of Deer 


Tum fotal fluids of a number of species have been 
examined recently for the presence of free fruotoee!. 
This study has now been extended to the examination 
of the foetal fluids of three species of deer. The 
fluids were obtamed after pregnant does had been 
shot. Protem-free filtrates of the fluids were prepared 
by the barium-zino method of Somogyi’. Total 
reducing substances were determined by the method 
of Nelson’, and fructoae by & modification of the 
Seliwanoff method due to Cole (as described by 
Bacon and Bell*). 

Fructose was shown to be present in both the 
allantoic and amniotic fluids of three roe deer 
ricas capreolus), one Père David's deer (Elaph- 

urus davidianus) and many specimens of fallow deer 
(Dama dama) The fructose concentrations were 
usually within the range 100-300 mgm. per cent, 
and accounted for a large proportion of the total 

ing substances. The concentrations of both 
total reducing substances and fructose were invariably 
higher in the allantoic than the amniotic fluid. The 
non-fructose reducing substances consisted mainly 
of glucose. 

Sufficient of fostal fluids of fallow deer 
became available for a study of the variation of the 
sugar concentrations with fotal age. Fig. 1 shows 
the variation of total reducing substances and of 
fructose m the allantoic fluids and of total reducmg 
substances in the amniotic fluids with fatal crown- 


To/a/ reducing substances 
imavantorc flalds 


100 


Frucfose 
in alantoic fluids 





Total reducing substances 
(^ amnietic fluids 


100 
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rump length. Fructose-is the major constituent of 
the amniotic total reducing substances. The fotal 
ages extend over the period 30-130 days (gestation 
period approximately 280 days). Unfortunately, no 
specimens of fostal fluide were available from near- 
term fostuses. 

The results lead to the following conclusions. The 
concentrations of both fructose and glucose in the 
allantoic fluid were higher than in the respective 
amniotic fluid. High concentrations of the sugars in 
both fluids oocurred at a very early stage of preg- 
nancy, and lower values were recorded as the fotal 
length increased. These resulta must be considered 
together with the fact that the volumes of the fotal 
fluids increase during pregnancy’. The results 
reported here show greater consistency and a some- 
what different type of behaviour from those recorded 
on the fcetal fluids of sheep’. It has not been possible, 
as yet, to compare the composition of the fotal 
fluids with that of fostel bl DE 

I am grateful to Dr. R. J. Harrison, of the Depart- 
ment of Anatomy, who, supplied the specimens of 
fostal fluids, to Prof. F. L. Warren for advice, and 
to the Bir Halley Stewart Trustees for & grant. 


D. G. WALKHRBR 


A. Bt, G., King, G., and Rowley, 
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Detection of the Sex of Cat Embryos 
from Nuclear Morphology in the 
Embryonic Membrane 


A sux difference in the morphology of intermitotio 
nuclei has been described in the nervous system! and 
various tissues and organs of the mature oat*. Nuclei 
of females contain a special mass of 
is seldom seen in nuclei of males. 
Evidence available so far 
that the sex chromatm of females 
represents heterochromatic portions 
of the two X chromosomes. 

Tt has been found that the sex of 
cat embryos can be detected by 
examining nuclei m whole mounts 
of the embryonic membranes. In 
addition to the theoretical mterest . 
of ths observation, the method 
may prove useful in studies which 
require & decision ag to the sex of 
embryos before the genitalia have 
developed. distinctive sex char- 

The embryonic membrane (fused 
amnion and allantois) was studied 
in. thirty-nme embryos from ten 
litters of 19-50 days gestation. 
The membrane was fixed in 4 
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Fig. 1. Nualei In the embryome 
of sex chromatin which 


Fig. 2. Nudel in 
comparable in size, shape and position with the sex chromatin of the female, ts salom 
geen in male noclel 
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formol — &oetio — alcohol mixture for 24 hr. and 
in 70 per cent aloohol for a further 24 hr. Small 
ee aciei Pi RUE 
rane between blood vessels, and placed in ‘distilled 
water in watch-glassesa. Separate pieces of em- 
bryonic membrane from each embryo were stained 
with Harries hematoxylin and cresyl echt violet, 
the solutions being changed with a pipette. The 
stained preparations were transferred to & microscope 
slide, cleared with xylol, mounted im piooolyte, and 
studied with the oil-immersion objective. ° 

Nineteen of the thirty-nine embryos "were suff. 
ciently mature to permit identification of sex by 
examination of the external genitalia; eleven were 
females and eight were males. The nuclei of the 
amnion and allantois had the following characteristics 
in these nineteen embryos: 96-98 per cent of the 
nuclei in females showed a mass of chromatin, plano- 
convex in lying at the nuclear membrane 
(Fig. 1). A similar, although smaller, mass of ohrom- 
atin was seen in only 7—12 per oent of nuclei in the 
embryonic membrane of male embryos (Fig. 2). The 
special mass of chromatin which is charactertzed by 
& size relation to sex is the sex chromatin, as described 
earlier in tissues of adult cata’. 

Twenty embryos were in an earlier stage of develop- 
ment, prior to differentiation of the external genitalia. 
Nuolei of the amnion and allantois showed a typical 
female morpbology in eleven embryos, the sex 
chromatin being identifled in 96-100 per cent of 
nuclei. The morphology of the nuclei was typically 
male in the other nme embryos, with a small mass 
which might be in as sex chromatin visible 
in 8-9 per cent of nuclei. It is inferred that these two 
groups of early embryos were female and male, 


Nuclear morphology within the embryo was gimilar 


‘to that of the embryonic membrane. A detailed 


acoount of the sex difference in the morphology 
of the nucleus in embryonic tissues ig in prepara- 
tion. ` 

It is possible that a sex difference in the intermitotic 
nuclei of amnion and allantois, and in embryonic 
tissues generally, may oocur in those animals which 
have a sex difference in the nuclei of mature nerve 
cells?, although embryos of ies other thar 
this point oj 


the cat have yet to be studied 





membrane of a female cat embryo. They contain a mass 
les at the nuclear membrane in most Instances 


the embryonic membrane of a male oat embryo. A chromatin mass, 
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This work was made possible by a t-in-aid 
from the National Research Council of ] 
MARGARET A. GRAHAM 
Department of Microscopic Anatomy, 
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Influence of Position of Truss on 
Pleiocotyly in Tomato 


LmawiB! has shown that position of truss affects 
the manifestation of rogues m tomato. Darlngton 
and Mather? believe this character is plasmagenically 
inherited, like other forms of rogues in inbreeding 
species. An investigation was therefore made to 


cotyledon number, in tomato (Lyoopersioon esoulen- 
ium). 

Hight plante of Clucas-99 variety were used, and 
fruits were harvested from individual trusses. Seeds 
from each were sown. Fig. 1 gives the mean amount 
of pleioootyl]y occurring in o ing from all plante 
plotted against truss position. is shows that there 
is & decrease in pleiocotyly from the first to the third 
truss, with a rise at the fourth. This is converse to 
es for Aie and truss position found by Lewis!. 

variance shows that P = 0:01 for 
"rumes and P 0 for plante Henoe, truss 
position is important in effecting manifestation of 
pleiocotyly in the offspring ; but planta do not differ 
significantly from one another m their effects, which 
is not In an inbred. 

As the date strongly indicate that truss position 
influenoee pleiocotyly production, and because 
in tomatoes are ly plasmagenically cantrolled, 
a test was made to see whether rogues and pleiocotyly 
are associated. One might expect that rogues would 
produce more pleiocotyls than normal plante if 
pleioootyly were influenced by cytoplasmic factors. 
Table 1 gives date from Clucas-99. A y* is for 
inde ence gives y* = 1-58 and P > 0-20. Hence 

and pleioootyly are independent of each 
other; however, pleiocotyls produce twice as many 
rogues. ‘This provides further evidence that cyto- 
plasmio effects are not primarily responsible for the 
production of pleiocotyls, but might play some part 
In their activities. 


`~ 


Tross position f 
Fig. 1. Per oant frequency in Olnoas-9Q toreto 
variety plotted against posi of truss (lowest is 1, highest is 4 
Hem crak rer oaan Oe aes of deh nante 
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Table 1. DISTRIBUTION OF PLEIOCOTYLY IN NORMAL AMD HOGUE 
OLUdAS-99 TOXATO 


OnÍ-m^|Hm-Aao 


l 
27 
2 
4 
9 
2 
1 
ee Oe. eri 





Data were also available for Stoner’s Exhibition 
variety. Dr. D. Lewis (unpublished) has found the 
distribution of pleioootyly as given in Table 2. Here 
again pleioootyle were not rogues; but ES be 


increased in proportion following roo 
between rogues and normal suggests P iat 


dicotyly is a oondition partly resulting from balance 
between chromosomes and cytoplasm. When one or 
other is disturbed, the threshold for diootyly is 
broken down and pleiocotyly resulta. 
Gorpon HASKELL 

John Innes Horticultural Institution, 

Hertford. 

Nov. 2. . 


1 Lewis, D., Ann. Bep. John Innes Hort. Tart, 1949, 11 (1980). 
‘Dartington. O. “The Hlements of Genedos" 
MM Dre London L 


Some Polyenes from Brassica rutabaga 


‘Reconstr studies on fruit and vegetable proceasing 
have shown some natural constituents of the material 
to be very sensitive to treatments, particularly heat. 
In the course of dehydration experiments with roote 
of Brassica rutabaga, the pigmentation of the tissues 
‘has been examined in detail. 

Extraction of the pigment was carried out in the 
dark by means of a low-temperature technique!, and 
subsequent chromatographic analysis of the solution 
on an alumina oolumn yielded several polyenes 
adsorbed leas strongly than all-trans-lycopene. Their 
absorption spectra after repeated chromatography 
showed single absorption maxima in the region 
420—450 mu with no fine structure, and all except 
No. 5 failed to agree with known maxima either 
for naturally occurring poly-cis-compounds** or for 
poly-ots-compounds derived from the isomerization 
of prolycopene‘. These differences cannot easily be 
explamed by variations m solvent and 
photometer. In each case it was possible to obtain 
all-irans-lycopene from the solution of chromato- 
graphically pure pigment by isomerization with 
iodine’. These pigments are, therefore, hitherto 
uncharacterized poly-cts-lycopenes. Pigment No. 5 
showed a close resemblance to DIO DU e A IV 

by Zecktmeister*. 


isolated from pyracanthsa berries 
We believe that these pigments should have a 


more distinctive numbering than that referring io 
their position on an adsorption column, and mako 
the following proposal, namely, that the figure for 
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ABSORPTION MAIIMA OF SOME OF THE PIGMECTPS [SOLATHD FROM Brassica rutabage 


Not examined 


Identity of pigment 
This consista of a number of 
bands Arems-1 


410—20* 487 452-01" 


367 


307 421 
and 421 may be due to contamination with n-oarotene 
366 





* Regions of inflexion 


the main absorption maxima in the region 400—500 my 
in petrol ether of boiling point 60-80? O., deleting the 
first numeral, be placed after the words poly-ots- 
lycopene. ae example, the poly-cis-lycopene with 
ite abso maximum at 429 mu would become 
'poly-ots- ene 20'. 

Of particular interest is pigment No. 2 with & 
maximum at 418 my. This is the shortest wave- 
length maximum yet recorded for any lycopene 
isomer, and ite position does not concur with present 
theories for spectral displacements for ots bonds by 
which all-cts-lyocopene would be expected* to have 
ite maximum in the region of 430 mu. 

Other polyenes identified m this group of pigments 
were zeta-carotene, beta-carotene, and a group of 
yellow fluorescent compounds. 

This work forms part of the programme of the 
Ministry of Food, Scientific Adviser’s Division. 

Aran E. Joyos 


1Joyoe, A. H. (in preperation). 
Baar iT s L., and Pinokard, J. H., J. Amer. Ohem. Soo., 09, 1980 


? Deuel, H. J., Ganguly, B., Koe, B. K., and Zechmeister, L., 
"Biophys , 33, No T Bs on 
* Zechmetster, L., epe T a Amer. Chem. Soo., 64, 1075' 
943). 


(1 

? Yaohetle, F. P., Harper, B. H. and Nash, H A., Areh. Biochem., 5, 
£11 (1044). 

* Zechmeister, L., Chem. Rev., 394, 107 (1044). 
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Are Spindle Fibres and Mid-body Granules 
Artefacts? 

Im oonsonanoe with the oolloidal conception of 
protoplasm, it is generally believed that the fibres 
ind the mid-body granules of the mitotio spindle are 
coeglation effocte and are nov en image of reality. 
The spindle is conceived as & fusiform aree of proto- 
plaam having high viscosity. This may be true m 





some casos, but we wish to record very briefly some 
of our observations on the living male germ ocells of 
the grasshopper Chrotogonus sp. and the common 
house cricket Gryllus domesticus made under the 
phase-contrast microscope, after studying the sperm- 
atogenesis of these two insects by the normal lab- 
oratory technique of fixing and 

We have seen very clearly in the living cells not 
only the mitochondria, the Golgi elements, the 
chromosomes even 1n resting cells, and the acrosomal 
vesicle with the acrosomal granule dancing within 
it, but also the spindle fibres and the mid-body 
granules. 

Out of scores of figures recording these observations, 
we have selected only two. Fig. 1 represents the late 

bar ee hase IL of Chrotogonus sp. The nucleus d 
secondary spermatocyte has already 
into two; and the spindle fibres with the mid-body 
granules (M.B.) at their equator and the fllamentous 
mitochondria (M) at ther two poles can be very 
clearly made out. The Golgi elements exist at this 
stage in the form of vesicles (G) spread out uniformly 
in the oell. oe e e e spermatid of 
Gryllus domestious AV is shown the acrosomal 
vesicle with ite contained. acrosomal granule; at N 
ig the nucleus ; and at M.N. lies the mitochondrial 
nebenkern. 


VIBHWA NATH 
Sums Dev Ras Bawa 
BAGHITTAR SINGE BHIMBHRE 


Department of Zoology, 
xs University, 


Oct. 16. 


Selective Ioui 427 of Optical Antipodes 
Proteins 


Wa wish to report the resolution of a-methoxry- 
phenylaoetio acid on wool, the (+)-form of the acid 
combining preferentially, when wool 18 immersed in & 
dilute aqueous alcoholic solution of the (-+)-acid at 
the room temperature. 

In previous communications'* we have shown 
that mandelio acid and many of ite derivatives oarry- 
ing le nuclear substituents, and several analogous 


naphthalene, anthracene and diphenylene oxide, 
are resolved without diffloulty on wool. In all these 
instances, the acids carried hydroxyl groupe, and 
there was the possibility that the difference in the 
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degree of absorption of the two forms of the 
anion was due to & differenoe in the extent of the 
interaction of their hydroxyl groups with the 
protein, 

Our present result shows that the oocurrenoe of 
resolution is not restricted to the hydroxy acids. 
Indeed, the degrees of resolution of a«-methoxy- 
phenylacetic acid and mandelio acid are of the same 
order under the same conditions. 

The a«-methoxyphenylaoetio acid used in our 
experiments was by Reeve and Christoffel’s 
method‘; it melted at 70? (literature: mup., 70-5- 
71°). Wool (80 gm.) was immersed in a solution 
of the (+)-acid in 500 o.o. of a mixture of equal 
volumes of water and alcohol, and after a time the 
amounts of the acid absorbed and not absorbed, 
and the rotations of the two fractions, were 
determined. 





The rotations were measured in a 2 dm. tube in & 
Hilger model, Type M 418, polarimeter, each of the 
two fractions being dissolved: in 17-5 o.o. of aloohol. 
They are of the same order as those obtained with 
mandelio acid? in similar circumstances, and if the 
molecular rotations of the two acids do not differ 
greatly it would follow that mandelio acid and its 
methyl ether are resolved to almost the same degree ; 


[x]D: (—)-mandelio acid, — 159-73°, in water'; 
(+)-mandelic acid, + 156-40°, in watert; (—)-a- 
methoxyphenylacetic acid, — 165-8°, in water’; 


(+)-2-methoxyphenylacetic acid, probably not optio- 
ally pure, + 54°, in &alocohol*. 

Ib is now poasible to recognize some of the factors 
which enable the resolution of acids on proteins to be 
demonstrated. The protein itself must carry an 

number of basic groupe. ~Thus, resolution 
of mandelic acid has been shown to oocur on wool and 
casem but not on silk?*, The molecular rotation of 
the acid should be high, for the degree of separation 
of the optical antipodes so far obeerved is small. 
The acid should not contain groupings which favour 
the non-specific absorption of its anions by non-ionic 
forces. Thus, whereas p-methoxy, p-ethoxy, P- 
pentoxy and p-heptoxy mandelio acids are resolved 
without difficulty on wool, p-hexadeooxymmandelio 
acid is not resolved at al’. Similarly, many 
acids ming &zo-groupe are not resolved on 
woo]*18, 

The resolution of acids on proteins and the extent 
to which it ocours is of considerable interest for the 
theory of biochemical proceases. It has always 
d feasible that the differance m behaviour 

the optical antipodes of the a-amino-acids, the 
a-hydroxy acids and other acids in natural processes 
could be related to the preferential absorption of one 
or other of the two enanti Our results do 
Pus rb this view ; for although we have demon- 
the resolittion of acids on proteins, the degree 

ds resolution has always been small and insufficient 
to &ooount for the differences in biochemical 
properties which are observed, unleas the 
degree of separation can be increased in natural 
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processes, as by continued resolution at a succession 
of surfaces. 
W. BRADLEY 
R. A. BRINDLEY 
Clothworkers’ Research Laboratory, 
University of Leeds. Oct. 19. ‘ 
eng = and Hasty, G. O., J. Okem. Soc., 409 (1961). 
toate E G. O., J. Chem. Soo., 1513 (1053). 
t Bradley, V. E. A., and Hasty, G. O., Farad. 800. Discuss., 
(Béptember 1953). 


* Reeve, W., and Christoffel, L, J. Amer. Chom. Soo., 78, 490 (1050). 
* Lewkowltsoh, J.. Ber., 16, 1567 (1883). 

* Knorr, H., Bers 87, 3176 (1004). 

T MeKenzle, A, J. Chem. Soe., 75, 761 (1800). 

* MoRenze, å., and Walker, N., J. Chem. Soc. 107, 1685 (1915). 


A W.R and Adams, B., J. Amer. Chem, Soe., 48, 2193, 2202 
(1 yy 68, 023 (1941) 
^ Henderson, G. M., and Rule, H. G., J. Chem. Soo., 1568 (1039) 


Carcinogenic Azo-compounds 


Iw 1940, Cook e£ al! reported that 2: 2’-azo: 
naphthalene (I) produces cancers of the liver in mice. 
The was also given to rats by subcutaneous 
Injection, and with the food; but in this species no 
neoplastic changes were found in the livers. There 
is a brief note m the 24th Annual Report of the 
British Empire Cancer Campaign, 1947, p. 147, that 
a few small areas of cholangiectasis were observed in 
three out of eighteen rata receiving this compound 
by the oral route. No further details have been 
published, but Dr. A. H. M. Kirby has kindly 
informed us (see Kirby, Ph.D. thesis, London, 1949) 
that he obtained a number of foci of hepatoma in 
rats surviving more than 500 days. These rata were 
maintamed on a balanced diet and were given the 
&zon&phthalene orally. This behaviour is in marked 
contrast to 4-dimethylaminoazobenrene (If, X = H), 
which is & liver carcinogen in rate, but which is very 
much leas active in mice. However, 4-dimethyl- 
aminoazobensene is only effective as a liver carcino en 
When teste En Fata Which, are mamane on a diet 
that.is low in protein and in riboflavin*, and the 
original experiments with 2: 2'-azongphthalene were 

leted before the importance of the diet had been 

lished. It therefore seemed of interest to re-test 
2 : 2’-azonaphthalene for carcinogenic activity in 
rats maintained on a suitably restricted diet, for 
direct comparison with 4-dimethylaminoazobenzene. 
At the same time, an opportunity has been taken to 
test other azo-compounds which are also of interest 
in the study of the relationship between chemioal 
constitution and carcinogenic activity®. 


Cyn Cyn 
gO si as 


(IIT) 


All experiments were carried out with batches of 
ten Wistar hooded rata, whiah were gi food and 
water ad kb. The diet was similar to Kirby’s R.D. 3 5, 
except that white flour was used instead of rice 
starch. Control rate lost ight when maintained 
on this diet; but no abnormalities could be detected 
in the livers of animals killed after six months. To 


914 





-Methory-4-dimethytaminoeso- 
4-Methoxyassobenzene 
qb a 
4:4’- benzene 
I = Y ~ OMe) 


establish the effectiveness of this restricted diet, and 
to enable comparisons of relative carcinogenic potency 
to be made with other workers‘, two groups of rats 
were given the diet to which 4-dimethylammoazo- 
benzene had been added at & level of 0-06 per cant. 
The surviving rate were sacrifloed after six months, 
and tumours were observed in all the livers and con- 
firmed by histological examination (see table). Other 
workers have also obtained a 100 per oent incidenoe 
of liver tumours with this compound when tested 
under somewhat similar conditions‘. . 

When tested under the same conditions at the 
same dose-level (on a molecular weight basis), 
1-phenylazonaphthalene and 2-pbenylazonaphthalene 
proved to be inactive. 2:2’-Azanaphthalene was simi- 
larly ineffective, no abnormalities being observed in 
the livers of any of the surviving animals. It can only 
be concluded, therefore, that 2: 2’-azonaphtbalene 
haa little or no carcinogenic activity in the rat, when 
tested under conditions in which 4-dimethylammo- 
azobenzene is & very effective carcinogen. 

It has been suggested! that, in the liver of the 
mouse, 2: 2’-azonaphthalene may be converted into 
8:4:5:6-dibenzcarbazole, a polycyclic aromatic 

which is known to produce tumours at the 
site of application as well as in the liver. The present 
resulta are interesting in this connexion; but they 
are not inconsistent with such a view, for the absence 
of ‘activity in the rat may be amociated with a 
different metabolic pathway in this species.. 

Many substituted 4-dimethylaminoazobenrzenes (for 
example, II) have already been tested for caroino- 
genio activity, and the resulte appear to be consistent 
with the view that activity is associated with an 
optimum density of electrons around the azo-linkage*. 
In agreement with the tion that there is an 
upper limit in electron density, 4: 4’-di(dimethyl- 
amino)azobenzene (Il, X = NMe,) has now been 
shown to be entirely mactive (see table). Further- 
more, 4'-methoxy-4-dimethylaminoazobenrene (Il, 
X = OMe) was found to be moderately active, but 
leas effective than 4-dimethylaminoazobenszene itself. 
All ten livers of this group showed varying degrees 
of diffuse fibrosis both to the naked eye and miaro- 

ically. Four of the ten showed localized white 
nodules varying from 4 to 10 mm. in diameter, which 
appeared to be neoplastio bile-duot epithelium. 
These areas often contained dilated cystic spaces 
having an angiomatous appearance. It seemed that 
tumours developed in the livers already showed bile- 
duot proliferation, the distinction between the two 
processes being rather subtle. 

The amino-group seems to be eeeential for activity 
in this class of compound (that is, apart from azo- 
naphthalene, which may act by a different mechan- 
ism), for.4-methoxyazobenzene and 4: 4'-dimethory - 
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azobenzene (III, X — Y — OMe) were both found 
to be mactive. 

We are indebted to Mr. H. R. Marston for the 
animals used in these experiments; we would also 
like to express our indebtedness to the University 
of Adelaide Anti-Cancer Committee for financial 
assistance. 

G. M. Baname 


: G. E. Laws 
Chemistry Depertment, 
University of Adelaide. 
R. T. W. Rap 
Department of Pathology, 


University of Adelaide. 
! Cook, J. W., Hewett, O. L., Konnaway, B. L, and Kennaway, N. iL, 
^ Amer. J. Osnosr, 40, ea (1940). 
1 For a review, see Badger, G. ML, and Lewis, G. B., Brit. J. Cancer, 
6, 270 (1088). 
* Kirby, A. H. kL, Comer Ret., 7, 333 (1047). 
1 Uler, J. A., and Miller, B. O, J. Mp. Mod., 87, 189 (1948). 


Aromatic Aldehydes as Specific 
Chromatographic Colour Reagents for 
Amino-Acids 


THOUGH dome aromatic aldehydes have been used as 
amino-acid reagents’, it was thought that & survey 


`of available aromatio aldehydes would lead to the 


discovery of oolour reactions useful in amino-acid 
chromatography 


aromatic aldehydes is the formation of Schiff’s bases. 
This, however, is only one of the possible reactions 
occurring For example, hydroxyl substituted 
aromatic aldehydes have quininoid potentialities 
and thus have carbonyl activity, in addition to that 


a further complication. 

In general, the method of investigation used was 
as follows. The range of common amino-acids were 
run on one-way chromatograms,-5 ul. each of M/100 
solutions being used. The sheeta were dried and 
dipped in a 2 per cent solution of the aldehyde in 
acetone or n-butanol. The sheets were heated and 
obeerved in daylight and ultra-violet light. Bens- 
aldehyde, cinnamic aldehyde, p-aminobenraldehyde, 
and 2.4dichlorbenzaldehyde give negative resulta; 
o-, m- and p-hydroxy-benzaldehyde give week yellow 
colours with most amino-acids in daylight and ultre- 
violet light ; ornithine and lysine give a strong yellow 
in the ultra-violet; 2.8- and 2.4-dihydroxybenr- 
aldehydes give quite strong colours, but variable 
resulta occur with slight differences in heating. Ths 
is probably related to the complex reactian potential- 
ities of the keto forms.. 

Vanillin gives red colours with ornithine and imino- 
acids when followed by 1 per cent alcoholic potash 
dipping*. The chromogenic reaction here is not 4 
simple Schiff’s condensation ; for when the chromato- 
gram is kept in an evacuated tube after alooholio 

tesh treatment and drying, the red colours with 
imino-acids do not develop. Thus serial oxidation 
deep involved. 2-Hydroxy-3-methoxy benz- 

ehyde gives similar resulta to vanillin but is rather 
leas sensitive on the whole. 

o-Phthalaldehyde has been previously used’ as a 
specific reagent for glycine, histidine and tryptophan. 
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We dip chromatograms in a freshly prepared 0-2 
cent solution of o-phthalaldehyde in acetone. Whan 
the chromatograms are run in sostone—water to 
which 0-4 per cent urea is added, glycine gives a 
purple spot instead of the usual green spot. The 
addition of 0:2 per cent urea to the o-phthalaldehyde 
solution produces a purple colour with glycine run 
in other neutral solvents. Butanol— acetic acid 
chromatograms are unaffected by urea. Glutamic 
acid shows as a red-brown spot under ultra-violet 
ight after dipping in o-phthalaldehyde in the presence 
of urea and heating. This, however, is only obeerved 
after running in neutral non-aromatic solvents show- 
mg aes on acetone/urea chromatograms. We 

o-phthalaldehyde gives a specific oolour 
reaction with taurine. The fluorescence given by 
histidine, tryptophan and tryptamine fades on ex- 
cessive heating. The colour given by histidine is 
yellow onty when relatively large amounts of the 
amino-acid are present; at lower levels it is pale 
blue. Indole gives no colour reaction. Amino-acids 
not mentioned give indefinite greyish spots in the 
presence of urea. 

The colour reactions given by o-phthalaldehyde 
are strongly affected by the solvent in which it is 
dissolved. from the sensitivity being greater 
in solvents of low boiling-point and high dielectric 
constant, which one woul on general oon- 
siderations, sensitivity is much greater in ketonio 
solvents than in alooholic anes of similar dielectric 
constant. We find o-phthalaldehyde to be partiou- 
larly satiafactory in acetone solution. We also oon- 
firm that isatin* and ninhydrin’ are particularly 
effective amino-acid reagents in acetone solution. 


o-Phthalaldehyde, isatin and ninhydrin all have the - 


structural unit required for the Strecker degradation, 
though this probably only representa & part of the 
sequence of reactions with amino-acids. Grove’ 
studied the’ reaction between glycine and o-phthal. 
aldehyde and obtained & most complex series of 
producta. 

We find that 0.2 per oent terephthalaldehyde in 
acetone is a specific and sensitive reagent for histidine, 
MINIMUM SUANTA OF ANXINO-AUIDS GIVIXG BrEOGIMO COLOURS 


FITTHALALDEAHYDNES. 
run 15 em. 


0-2 per cent o-phthal- | Glyatne 
akiehyd 
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tryptophan and tryptamine on paper-chromatograms. 
The difference between the histidine and tryptophan 
colours is much more olear-cut than with o-phthal- 
aldehyde. While we were writing this communication, 
Jepson. and Stevens’ reported that the fluorescence 
given with ninhydrin by tryptamine was much en- 
hanced by addition of 10 per cent acetio acid to the 
nmhydrin solution. We also find that when tere- 
phthalaldehyde is dissolved in 10 per cent acetic acid 
in acetone more intense colours are observed with 
tryptophan and tryptamine. This indicates that the 
reaction mechanism is possibly similar to that 
postulated by Jepson and Stevens. Under these 
conditions, tryptophan gives an intense blue fluor- 
escent spot which has & yellow centre at higher con- 
centrations. Histidine, however, gives & leas sensitive 
colour reaction. We thus recommend the acid 
reagent for tryptophan and tryptamine and the 
neutral reagent for histidine and for differentiation 
between histidine and tryptophan. 1^0 Phthalaldehyde 

i similar results to terephthalaldehyde, but the 
sensitivities are lower. Comparison of resulta with 
o-phthalaldehyde and tso- and tere-phthalaldehydee 
Indicates that the proximity of the aldehyde groups 
in the ortho isomer plays an important part in ite 

We thank Dr. J. B. Jepeon, Mr. I. I. Smith and 
Mr. J. F. Grove for discussing this work with us, and 
for samples of various amino-acids and aldehydes 


G. Cunzox* 
J. GivyrRowf 
Bi i Department, 
Institute of Orth lom, 
Brookley 
: Stanmore, Middlesex. 
wo cimi ee: The National Hospital, Queen Square, London, 
f Present address: H. Reeve Angel and Oo. I4d., 0 Brudewell 
Place, London, M.O.4. 
He iu BO D. and Troestler, J. Bull. Soo. Oki. Piol. 
7 (1948). Dent, O. 3., Piochem. J., 48, 160 (1943). Rhode, 
Ti Chem., 44, 161 (1906). 


* Patton, A. E., and Foreman, H. ML, Soíemos, 109, 339 (1949) 

Shiga cit e eterna ae and Mostafa, A., J. Chem. Soo., 176 
* Curxon, G, and Giltrow, J., Netwre, 172, 356 (1963). 

* Smith, L, Mature, 171, 43 (1953). 

* Toennies, G. and Kolb, J. J., Amal. Chem., 93, 823 (1061). 

' Grove, J. F. (private communia tzon). 

*Jepeon, J. B., and Stevens, B. J., Nature, 178, 772 (1053) 


Separation and Identification of Alkali 
Metals on Paper Chromatograms 


Tum alkali metals do not readily lend themselves 
to detection on paper chromatograms by general or 
specific spot reagents, except in high concentration, 
as, for example, using hexanitro-diphenylamine as a 
spray reagent for the detection of potassium. A 
method has been developed which utilizes the - 
duction of an insoluble ooloured precipitate w 
potasium, cæsium, rubidium and the ammonium 
ion are treated with a solution of sodium oobalti- 
nitrite. The chromatogram is run in the usual 
fashion.and dried. It is then either heavily sprayed 
with or soaked in a solution of oobaltiitrite. The 
solution of Kramer and Tisdall! or a freshly pre 
10 per cent aqueous solution of solid sodium cobalti- 
nitrite in 5 per cant acetic acid may be employed. 

The paper is now washed in cold rumning water 
for two or three minutes in order to remove the exceas 
of coloured reagent and reveal the 'spota' of yellow 
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cobaltinitrite of the respective lon. By this techni 

as little as 5 pgm. of metal has been identifed. e 
paper is allowed to dry in the air since, when heated, 
some fading of the spots occurs due to decomposition 
of the oobaltinitrite. The spot reaction appears to be 
specific for this group of ions; of thirty-two other 
metals tested, none gave a yellow spot by this treat- 
ment. If the paper is dried by ting and then 
sprayed with a 0-1 per cent alooholio solution of 

q- -naphthol made alkaline with sodium 
- hydroxide, the spota show brown against & pale green 
background. An increase in sensitivity is gained by 
this treatment, 

This technique of applying & highly coloured reagent 
followed by ing out exceas to reveal a coloured 
spot has been applied by me to the use of sodium 
alizarin sulphonate and of imali for the 
detection of a wide range of metals. The immediate 
formation of an insoluble ipitate permite the use 
of aqueous solutions of reagente, snd the pro- 
duction of compact spots free from any spreading. 

Separation of the ions potassium, rubidium, 
ossium and ammonium was tested in & number of 
solvent systems. Chromstograms were irrigated by 
the ascending method! on Whatman No. 4 filter 
paper at 19*O. + 1°. Ep values found are shown 
in the &ooompanying table. 

It will be geen from the teble 
that the only solvent among 
thoge tried which will separate 
all: four ions is phenol. This is 
used equilibrated with” 20 per 
coent (v/v) aqueous hydrochloric 
acid. The presence of the acid 
yields sharper spota than are 
obtained with water-saturated 
phenol. The acoompanying 
photograph shows a test sep- 
out by the descending method 
using & 85-cm. solvent run. 
The solution ining about 
50 of each was 
applied as & narrow streak 

ong the line marked. ‘original 
position’. Irrigation was with 
phenol — hydrochloric aoid sol- 
vent; the spots were made 
visible by Kramer and Tis- 
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bns reagent and photographed through a blue 
ter. 

In practice, & solution may be applied directly for 
analysis, or & preliminary concentration and puri- 
fication carried out by precipitation as oobaltinrtrite 
followed by treatment with hydrochloric acid, evap- 
oration to dryness and solution in water. The cobalt 
now present in solution runs to Ry 0:00 in phenol 
and has been shown not to modify the flow or sepere- 
tion of the alkali metals. 

` ALAW E. Sram. 
Biochemistry Department, > 
Royal Bath Hospital, - 
Harrogate, Yorks. Oot. 22. 
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Mixed Crystals of Ice and Ammonium 
Fluoride 


Tun “inability of forming solid solutions with any 
compound” was attributed to water two years ago 
by Mironov and 1, who refuted previous 
reports by Giguere Maase’ and by Kubaschewski 
and Weber’ of the solubility of hydrogen peroxide 
in ice. Yet Kathleen Lonsdale‘ directed attention 
to the fact that ioe and ammonium fluoride are not 
only isomorphous but also give very similar diffuse 
star-shaped streaks on Laue X-ray patterns, which 
were attributed to thermal vibrations of hydrogen 
nuclei. This great similarity that ice and 
ammonium fluoride might form mixed 

We have therefore examined the solubility of 
ammonium fluoride in ice, and we obtained positive 
results by the following independent methods: , 

(1) Single ery&tala of ice frozen from solutions of 
0-2 per cent ammonium fluoride gave invariably 
positive reactions for the ammonium ion when tested 
with Nessler’s reagent, whereas frozen under 
similar conditions from solutions of 0-1 per cent 
ammonia gave negative tests. 

(2) Heating curves for finely powdered ice — am- 
monium fluoride mixtures showed different thawing 
temperatures for different concentrations of the latter. 
These are shown by the circles in Fig. 1. 

(3) Dilatometric measurements on ice containing 
0-7 per cent ammonium fluoride showed a sudden 
negative coefficient of thermal expansion at — 4° O. 
which indicated incipient thawing. This ja represented 
by & square in Fig. 1. 


(4) imate of the solidus curve 
from data for the liquidus curve previously reported 


‘by V. C. Iamlov and E. M. Poliakova' using the 


modified Clausius—Olapeyron relation : 
m conc. veteri d) " 
conc. water in 8. lid phase 
— heet of fusion of ioe 
ERE 7 + oonsgtent 
agree well with the experimental values. The 
calculated values are represented by crosses in Fig. 1. 
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Fig. 1. Phase diagram for the system H,O—NH 


(5) We have confirmed the observation of Workman 
and Reynolds* that the resistivity of ice frozen from 
solutions of ammonium fluoride moreases with the 
concentration of the latter. On the other hand, 
substances not formmg solid solutions of ice, for 
example, ammonium chloride, caused an enormous 

of resistivity with increasing concentration 
(from approximately 2 x 10" ohm-em. for pure ice 
to about 7 x 10* ohm-em. for 0:05 N ammonium 
chloride at — 78-5° O.). 

(6) Finally, measurements of the dielectric constant 
of ice — ammonium fluoride at — 78-5? O. showed a 
large decrease in the dielectric relaxation time with 
the concentration of animonium fluoride within the 
range of 10-* to 0-1 per cent fluoride, followed by 
an increasé for concentrations greater than 0-1 
cent. Buch an effect would not be expected of eutectió 
mixtures. 

These results prove the formation of mixed crystals 
between ice and ammonium fluoride in a limited 
range up to about 10 per cent fluoride. 

More details about the above-mentioned experi- 
ments, a8 well as results of further work, will be given 
later. These investigations were carried out under 
contract No. DA-21-018-eng-500 of the U.S. Army 
Engineermg Corps, Snow, Ice and Permafrost 
Establishment. 1 


R. Bri 
De t of Phyzica, 8. ZAROMB 
Polytechnio Institute of Brooklyn, 


Brooklyn 2, New York. Aug. 18. 


! Proc, Acad. Soi. USSR, 81, 1081 (1961). 
* Oen. J. Resarch, 18B, 66 (1940). 


sJ. Gem. Chem. (U.S.8.R.), 18, 724 (1045). 
* N E Meee a SHiSSR MIDI Legale 
"iPhundecaboenr Misotciefty ). "n 


Conductlvity Induced in Insulating 
Materials by X-Rays 

MEASUREMHNTS of the conductivity mduced in 
Insulating materials by X- and y-rays have shown the 
existenoe of a long period decay!, ahd more recent 
Investigations** have shown that the electron- 
trapping mechanisms which apply to photoconduct- 
Ivity also apply to these materials. This general 
picture may enable the energy-level distribution of 
the material to be elucidated. The present experi- 
ments have been ooncerned with polythene and 
‘Perspex’, and have used a d.o. amplifier to measure 
the current induced by X-rays of 220 kV, (half-value 
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layer = 2-5 mm. copper) both during and after 
irradiation. 

. The rium induoed current 4 in polythene is 
found to be related to the doge-rate R by the relation- 
ship : 4o RO 8+0 (1) 


over the range F = 0:05-20 r./min. and between 
20° and 80? C. This is in agreement with the work 
of Mayburg and Lewrenoe*, who have reported the 
exponent in the above equation to be &. This value 
has been confirmed by Coleman’. It is not necessary 
to assume an ionic conductivity in order to explain 
either the value of this exponent or the variation of 
induced ourrent with temperature. 


^^ E 
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Fig. 1 Fig. 2 
DERE E MOD MEN I MARY 07 (ng. 1 
and 'Perzpex' 2): (A) conduction j (i). normally 

forbidden with traps shown ; (0) levels 


If the models of electron trapping suggested by 
Rendall and Wilkins’ and by Rose" can be applied 
to these materials, we are led to that the 
distribution of electron traps below oonduction 
band in the case of polythene is exponential (Fig. 1). 
Further evidence in favour of this model for polythene 
ig derived from the ence on temperature and 

rate of the decay of induoed current: the time 
constant is long, varies slowly with temperature, and 
decreases with imcreasing dose-rate. This latter 
variation is reciprocal for low tem and dose- 
rates, but is proportional to 1/4/R for higher values 
of +. The decaying conductivity is inversely propor- 
tional to time after about 10 min.; the deeper traps 
may therefore be distributed more uniformly in depth 
than the shallow onée. 
. Rose! gives the variation of equilibrium photo- 
current with dose-rate and temperature for such a 


MOARE, i œ RNTKT+T), (2) 


where N is number of energy-levels in the lower part 
of the oonduction'band “a few kT” wide, T is tem- 
perature of the material, and T, is an arbitrary 
temperature, which, however, may have some physical 
significance in terms of the molecular structure of 
the specimen. 
For T, — 1,200? K., the exponent in equation (1) 
is 0-8. The expression leads to an increase of induced 
current with temperature by a factor of about ten 
per 100°O. near room temperature, and agrees 
reasonably well with the variation already observed 
by us* (W = 0-42 eV.), and with the value of W = 
0-3 eV. obtained by Coleman’. Our subsequent 
measurements lead us to believe that the value is 
between these figures, probably W = 0-35 eY., and we 
feel that the agreement is becoming more satisfactory. 
It is worth noting that the value of W in the 


relation : 

- gd = o exp (— W/kT) 
has been determined by Ramsey for previously 
irradiated polythene with no incident radiation during 
the measurement. He found a value W = 1-45 eV., 


- 


318 


in close agreement with the value W = 1:5 eV. 
eR ne 

y found that a new specimen of polythene, 
prior to any irradiation, gave W = 0-6 eV. It is 
likely that comparatively amall doses of X-radiation 
(101—104 r.) will create new traps in the material at deep 
energy-levels. Wo have found a similar inarease of 
activation energy in ‘Perspex’ from 0-5 eV. before 
irradiation to 1-9 eV. after leas than 10‘ r. The new 
activation energy does not appear to decrease with 


time; indeed, measurements on the decay of the, 


conductivity induced in the insulator of small 
cylindrical condensers by successive weekly doses of 
104 r. suggest that such changes are not only perm- 
anent but also cumulative. Coleman and Bohm 
observed a similar effect in polystyrene under oon- 
tinuous long-term beta adis iation?*. 

Measurements similar to those described above for 
polythene have been carried out on 'P ', using 
a thin disk placed in & vacuum vessel with provision 
for controlling the temperature. Sheets of polythene 
have bean used in this apparatus for confirming the 
results obtained with a flat coil of ‘polythene cable, 

The induced current for ‘Perspex’ is of the same 
order as for polythene at 20° O., but the decay is 


more rapid by a factor of about ten. Se pn 
of induced current on dose-rate in 'P is given 


by: | 
$c R 


over the range 0-5-80 r./min., and between 20° and 
90° O. The induced current, moreover, is independent 
of temperature over these ranges. The time constant 
decreases with increasing dose-rate. These, results 
suggest that in ‘Perspex’ the traps are distributed 
uniformly in depth’, with a gap pa the deep 
and the shallow traps (Fig. 2). i . 
More detailed analysis of the and decay 
curves will, it is hoped, yield tive information 
on the distribution of energy-levels in these materials. 

J. F. FowrmuE 

F. T. FARM"B 


1 Farmer, F. T., Nature, 184, 521 (1943). 
1 Kallmerin, H., and Kramer, B., Phys. Ree., $7, 91 (1089). 
s Fowler, J. F., and Farmer, Y. T., Neiwre, 171, 1020 (1963). 
4 Ramsey, N. W., Nature, 178, 314 (1953). 
Mayburg, 5. and Lawrence, W. L, J. App. Phys. $8, 1006 (1953). 
Coleman, J. H. (privato communication). 
J. T. and Wilkins, M. H. X. Proce. Roy. Soe, A, 184, 300 
* Rose, A., R.C.A. Hseiew, 18, 342 (1951). : 
° Caman, J. 


Possible Relation between Deoxyribonucleic . 


Acid and Protein Structures 


Ix a communication in Nature of May. 30, p. 964, 
J. D. Watson and F. H. O, Crick showed t the 


or (8) guanine, or (4) cytoenie with sugar and 
phate molecules attached to them. *' Thus the hered- 
itary properties of any .given organiam oould be 
characterized by a long 

ital system. On the other hand, the enzymes 

roteing), the composition of which must be com- 
pletely determined by the deoxyribonucleic acid 
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molecule, are long tide chains formed by about 
twenty different kinds of amino-acids, and can be con- 
sidered as long ‘words’ based on a 20-letter alphabet. 
Thus the question arises about the way in which four- 

ee ee len 
be easily established by considering the -and-lock’ 
relation hetween various amino-acids, and the rhomb- 
shaped ‘holes’ formed by various nucleotides in the 
deo leio &cid abain. . 1 shows schematio- 
ally the structure of the, oleio acid mole- 
cule as derived by Watson and Crick. We see that 
each ‘hole’ is defined by only three of the four 
nucleotides forming it since, indeed, two nucleotides 
located across the axis of the cylinder are related by 
1«++2 and 8-—-4 binding conditions. It can 
easily be seen that there are twenty different types 
of such ‘holes’, as shown in Fig. 2. The first eight of 
them are simple, while each of the remaining twelve 
can. exist either in right-handed or left-handed 
modification. It is inviting to associate these ‘holes’ 
with twenty different amino-acids easential for livmg 


organisms. 
One can speculate that free amino-acids from the 
ing medium get caught into the ‘holes’ of 


neighbouring amino-acids in protein molecules, smee 
the neighbouring holes have two common nucleotides. 
There must also exist a correlation between adenine- 
to-guanine ratios in different organiams, and the 
relative amount of various amino-acids in the 
oo ing proteins. The detailed account of the 
proposed theory will appear in Kong. Dan. Vid. Selsk. 
, G. Gamow 

George Washi University, 

Washington, D.O. Oct. 22. - 
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BECK TENSLITE LAMP | 7a uer nian mi 
| |I the beginning... 


Our story opens in 1639 with William Gascoigne, for 
he appears to be the inventor of the eyepiece micrometer, 
although crosswires were known even at that time. In that. 
year he devised a method of measuring the size of planets 
by having two pomters moving in opposite directions which 
could be adjusted to the size of the planet being viewed. 
But it was not until 1667 that this invention was made 
public by, Townley. 

Meanwhile, the Italian, Divini, had drawn a pattern 
of straight lines on a convex glass in ink or with a diamond 
as an aid to measuring the sizo of planets. His efforts were 
not successful, but m 1662 the Marquis de Malvasia, 
inspired by Divini’s suggestions, described a method of 
A powerful source for all methods of microscope : 

Illumination. Bullt-In transformer end switch for pee aN trellis, and this was used to observe Me 
regulating Intensity. Full adjustment for height from (To be : . 
table level to [0 In. above, with tliting motion. continued) tmm 
Centring adjustment for bulb. : 
Corrected focussing condenser, Iris diaphragm and 
fitting for colour screens. Solld source filament, 
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SCIENTIFIC AND TECHNICAL 
MAN-POWER IN BRITAIN 


recent years ib has been increasingly recognized 

that the research aasociatians in Great Britain 
have an important part to play in technical and 
technological education. In part this arises out of 
the greater emphasis which has been placed on their 
function of securing the greater utilisation by industry 
of existing knowledge. From one point of view this 
is an educational fonction ; but the research associa- 
tions oan also to some extent help in providing the 
Industries they serve with trained soientiflóo and 
technological staff. The university-trained scientist 
may frequently thus acquire the technical knowledge 
or technological skill which he might find it less easy 
‘to acquire in the smaller firm. 

There are at present strict limita to what is possible 
In this way; but the movement of staff from the 
research &aaeociations into industry, and especially if 
there is some reverse flow, could materially contribute 
to the fuller staffing of industry with technically 
trained men able to appreciate the significance of 
new knowledge and apply it to productive purposes : 
1b could also help to bring the research associations 
into more intimate touch with industry. The pos- 
sibilities here may well deserve closer study than 
they have yet received, and it is therefore appropriate 
that the fole of the research associations in technical 
and technological education should have been the 
subject of & private conference in London on 
November 27, attended by the Advisory Council for 
Scientific and Industrial Research, the chairmen and 
directors of the research associations and some 
representatives of the universities and technical 
colleges. Discussion at this conference ranged over 
& wide field, but was concerned with the relations 
between the universities and technical colleges and 
the research associations, rather than between the 
latter and industry. 

Special streas was laid on the value of experiance 
with a research association in providing the graduate 
with the opportunity for extending his background 
and gaining appreciation of the technological problems 
of industry. If, as was asserted by some speakers, 

regulations for the admission of students 
for postgraduate work are too restrictive, relaxation 
of such regulations so as to permit postgraduate 
studies under appropriate conditions in research 


explored, and the conference will doubtless stimulate 
some further examination of the possibilities of 
closer collaboration generally by the bodies respons- 
ible. Meanwhile, the Department of Soientiflo and 
Industrial Research and the Ministry of Education 
are to arrange for fuller information about the 
research associations to be available to the technical 
colleges and vice verse. - 


+ 
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The conference is to be weloomed as putting the 
research associations officially in the general scheme 
for higher technological education in Great Britam. 
No policy can now be regarded as complete which 
does not pay regard to the nature and the magnitude 
of the contribution which they could make to the 
training of technologista, of technicians and, indeed, 
of men for management. From this point of view, 
because the contribution of the research sasociations, 
to be fully efficient, must be interlocked with that of 
the universities and the technical’ colleges, the 
announcement made by Sir Ian Heilbron about the 
new financial arrangements for the Department of 
Scientific and Industrial Research is weloome and 
important. The greater flexibility which the Depart- 
ment will enjoy in planning its educational work, 
as well as its research, now that unspent monies aré 
no longer to be surrendered at the end of the year, 
should enable the research associations to plan such 
developments with the oontinuity which the quin- 
quennial grants policy has long permitted to the 


ment which Sir Ian announced. 
neither a particular research .aasociation nor the 
Department in general need hesitate in future in 
embarking on some promising research or develop- 
ment which requires more than & year of continuous 
work .before valuable results can be expected, for 
fear that Government decree would-impoee financial 
stringency. It should facilitate both the recruitment 
of soientiflo and technical staff of higher calibre and 
also the interchange of staff with mdustry and the 
universities, which was recognized by the conference 
to be ao valuable. ` 

Such consequences, with the interlocking of the 
work of the research associations and of the Depart- 
ment generally with the whole effort of Britain in 
scientific and industrial research and in higher teoh- 
nological education; may well be far more important 
than the actual expansion of the Department’s work 
on which Sir Ian laid considerable stress. With rising 
costa, the further £6 millign expected to be available 
for new building over the next flve years is unlikely 
to go much further, if so far, as the £1 million a year 
whioh it was estimated in 1945 would be required for 
capital expenditure. Much the same may well apply 
to the additional £800,000 which the research 
associations are to receive from the Treasury over 
the next five years, bringing the Department's ocon- 
tribution from about £1,833,000, out of a total of 
some £4 million in 1952-58, to about £1,680,000 in 
1958—59, when the Department's total expenditure, 
including about £4,500,000 on its own research 
establishment, will exceed £6 million a year. 

However, although theee increases may be less 
substantial than they seemed at first hearing, and 
the actual scale of research is unlikely to be Increased 
greatly, the risk of waste of effort and frustration 
has been greatly diminished, and anxieties expressed 
in the last two reporte from the Advisory Council for 
Scientific and Industrial Research should be largely 
_ removed. Effective planning of research on reason- 
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ably firm budgeting expectations for several years 
ahead becomes possible, and the execution of the 
Depertment’s post-war plans for expansion should 
bring the soientiflo needs and resources of Britain 
mto e more satisfactory relation. The basis at least 
is provided for consolidation as well as for expansion. 

It is not only in the fleld of technical education, 
however, that the work of the research associations 
in particular, or of the Department jn general, 
requires consideration in relation to the country’s 
resources and effort in other flelds. The new pro- 
posals, for example, mean that the Department will 
recruit yearly a further one hundred and fifty non- 
industrial and about fifty industrial staff, and will 


the 


action for dealmg with the shortage of science 
teachers in schools upon which any increase in the 
supply of science graduates depends. Something 
much more than the minor suggestions of the report 
of the National Advisory Council on the Training 
and Supply of Teachers will be required if the 
Department is not to find its plans for expansion 
durmg the next five years hindered by difficulty in 
recruiting staff. "The Department is as deeply oon- 
cerned as industry itself with the shortage of science 
teachers. \ 

It is equally important that an attempt should be 
made to asees the magnitude and distribution of the 
nation’s research effort in relation to its resouroeu—— 
both in materials or in man-power. One reason for 
welcoming the Government's proposal to transfer 
the control of the development of atomic energy 
from the Ministry of Supply to the Atomic Energy 
Corporation under the Lord President of the Council 
is that, provided the Lord President has the requisite 
staff for his extended functions, a comprehensive 
review of that effort and those resources should be 
possible at Cabinet, rather than departmental, level. 
That much was appreciated by at least some of the 
speakers on both sides of the House in the debate m 
the Commons on December 10; but it was equally clear 
that other members of Parliament have little under- 
standing of what is involved. The arguments against 
the Order in Council which gives effect to the transfer 
of functions were ill-judged and, as Viscount Hinoh- 
ingbrook and Sir David Eooles had little difficulty 
in showing, largely irrelevant. The really important 
point was missed. That the present Lord President 
happens to be in the House of Lords may be 
fortuitous, as Bir David Eocles said : the magnitude 
of his scientific and his fmancial responsibilities are 
now such, however, that concern oan reasonably be 
felt that there should be no direct spokeaman in the 
House of Commons. 

Tt ia not the transfer of functions that is open to 
question on scientific, technical or administrative 
grounds, but the tactical omission to provide an 
appropriate direct spokeaman in the House of 
Commons. The point is one to which the Government 
should give further attention, and it might well be 
examined by the Parliamentary and Soientifle Com- 
mittee. So much depends on public oonfidenoe, 


No. 4399 February 20, 1954 


ment gesture here could do much good. As it stands, 
that confidence must be earned by the vigour and 
affüloienoy with which the Government concerta ita 
policy over the whole fleld of science and technology. 
The Lord President of the Council is now in & position 
to concert an adequate policy. It has yet to be seen 
whether he has the will and determination to secure 
the effective implementation of his policy. 

Such & policy has two main aspects. One is that 
of materials and finance. It is this economic aspect 
that has received most discussion ; although, because 
of the extent to which the expenditure of finance and 
materials on defence purposes overshadows such 
expenditure for civil purposes, public discussion here 
is most hindered by security considerations. A major 
advantage of the new arrangements for the develop- 
ment of atomio energy is that they bring into the 
area of publio discussion a large segment of the 
expenditure previously included under the vote of 
the Ministry of Supply and reaching some £150 
million for “Research and Development” in 1952-353. 
Even if ib is still not possible for the headings to be 
broken down m detail, it should be possible for 
the nation to gain some rough idea of the relative 
effort expended on nuclear research in comparison 
with the total research effort, and accordingly for 
some independent attempt to assess whether or not 
that effort is ott of balance. 

The value of that gain cannot yet be judged fully. 
Meanwhile, it should be possible for the Lord President 
to satisfy Parliament that the weaknesses in the 
organization of research and development effort 
indicated by the Select Committee on Estimates in 
it» third report for the seagion 1946—47 and the 
sources of overlapping and waste of effort there and 
In Telation to defence expenditure to which the 
Select Committee directed attention in its reporte 
for the session 1048—49, are being carefully watched, 
and that every reasonable step has been taken to 
secure co-operation. At a time when difficult deciaions 
in regard to new weapons have to be taken, it is 
Important, just because those decisions and the 
reasons for them cannot be made publio, that Parlia- 
ment should be given the fullest possible grounds for 
confidence that there is no administrative slackness 
or departmentaliam hindering co-operation and the 
effective use of all relevant scientiflo and technical 
advance. No such reports have come from the 
Soientiflo Policy became fully. operative, and fresh 
inquiry might be useful. 

The second main aspect of policy arises at exactly 
that point—the use of scientific and technical man- 
power. This i probably at the present time the 
most urgent and critical aspect of Britain’s whole 
security : defence and eoonomio security alike turn 
on her resources of scientiflo and technical man- 
power and the use which is made of them. The 
Government's decision to allow the expansion of the 
Department of Scientific and Industrial Research to 
proceed contemplates an increase in the staff of that 
Department over the coming five years of about 
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1,000, bringing it to & total of 5,100 in 1959, when 
the Department should be able to cover some 95 per 
cent of the’ activities projected in the 1947-48 plans. 
It is not yet disclosed what further demanda on 
scientific man-power the plans for atomio energy 
development will make, but the recommendation of 
the Advisory Oounsil on Scientific Policy in its Jast re- 
port that more scientists and technologists should be 
employed in industry has been emphatically endorsed 
in various quarters. 

The implications of the present situation have 
been brought out in the recent repórt of the National 
Advisory Council on the Training and Supply of 
Teachers. Dealing particularly with graduate teachers 
of mathematics and science, the report pointe out 
that industry is at present taking at least one-third 
of the annual output of men graduates in mathe- 
matios and science at first-degree level, and a good 
proportion of those who have just completed a period 
of postgraduate research. Some forty per cant take 
up research or postgraduate courses or university 
teaching, and about twenty per cant take up teaching 
in schools or technical colleges. Of those who obtain 
honours degrees, some thirty per cent enter industry 
or commerce, forty-five per oent take up research, 
postgraduate work or university teaching, and only 
fifteen per cent go to teach in schools or technical 
colleges. 

The industrial demand for physicists and chemista 
is stil strong, and, although a slackening in the 
demands for defence might lead to a slight easing of 
the position there, the unsatisfled demand from 
industry generally is likely to take up any surplus. 
Moreover, Prof. M. B. Donald has recently asserted 
that flve times as many chemical engineers are 
required by British industry as the universities are 
producing, and Lord Simon told the Court of 
Governors of the University of Manchester recently 
that twice the number of engineering graduates now 
produced could be immediately absorbed by industry. 
There were two hundred places for engineering 
students in the universities and colleges of Great 
Britam which were unfilled last year for lack of 
suitable applicants. The principal of the Manchester 
College of Technology, Dr. B. V. Bowden, has also 
stated that the College could place in good’ positions 
at least twice as many graduates as it turns out in & 
year, and that in some of its departments there is 
room for thirty to fifty per cent more students. 

There is thus no probability of a decreased, but 
rather of an inareased, demand for soientista and 
technologists for industrial purposes in Great Britain, 
and especially for work which bears on the improve- 
ment of produotivity or the export trade. It is in 
this situation that the madequacy of the gupply of 
mathematios and science graduate teachers, both in 
quantity and m quality, to meet the current require- 
ments of schools and technical colleges has to be 
considered. The average annual requirement over 
1955-60 is estimated at more than fifty per cent 
greater than the present figure, although the National 
Advisory Council was unable to measure the de- 
floiency exactly from the statistics available. What 
is unquestionably true is that the standard of 
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those taking up teaching, as indicated by the degrees 
they hold, has fallen conspicuously, and thet the 
fall -in numbers and quality of science teachers is 
already affecting.the number of students taking 
courses in acience and engineering. 

If, therefore, research and development, either in 
industry, in the publio corporations or in Government 
departments, are not to be impeded by shortage of 
scientific and technical man-power, the supply of 
science teachers is a matter demanding urgent and 
careful action. Something can, of course, be done, 
both by industry and by the universities, to ease 
the present situation by looking closely at the use 
they make of graduates, so as to ensure that graduates 
are not employed on work that could equally well be 
done by those leas highly qualified.. Probably the 
schools have already done as much as possible to 
avoid waste of science graduates in classes which do 
not call primarily for a science graduate, though the 
report directs attention to the poesibilities which a 
wider use of laboratory assistants in the schools 
offers. i 

The recent conference of inGustrial and educational 
Interesta arranged by the Federation of British 
Industries to oonsider the problem as it affects 
industry led to valuable discussion, but the over- 
riding need-is still for a policy for scientific and 
technical man-power, and for this the Government 
must bear the main responsibility. So far as the 
shortage of science teachers is concerned, the Ministry 
of Education cannot escape sensure for failure to 
take energetic action to deal with a situation which 
has long been apparent qualitatively. To the same 
Ministry’s dilatoriness is largely due the failure to 
formulate even after months an effective policy 
for the expansion of the technical colleges. The 
reply of the Chancellor of the Exchequer, Mr. R. A. 


Butler, when preesed on this point in the House of . 


Commons on December 8, indicated that while, at 
the technological level, the Government has in mind 
“the development of at least the Manchester College 
- of Technology as well as the Royal Technical College, 
Glasgow, expansion at the level of the technical 
colleges is alo contemplated; but he gave no 
indication that there is to be any balanced and 
concerted policy. a 

We require, in fact, not merely an estimate of the 
national need for scientific and technical man-power 
which fills the gaps in the survey made for the 
Advisory Council on Scientific Policy : we need also 
an estimate of our requirements in regard to technical 
man-power. Only then will a policy for higher 
technological education be possible, for it must be 
in belanoe with our policy for technical education. 
The danger of the present piecemeal approach is that 
the upgrading of technical colleges for the trammg 
of technologists may be determined by sectional or 
local rather than national intereste, and may deflect 
them from the vital teak of training the even greater 
number of technicians that will ‘be required. 

An objective view of this whole situation is the 
first requirement. Without it there is danger that 
by over-rigid insistence on standards we may expand 
higher technological education too late and too much, 
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while'failing to expand technical education at the 
lower level so that industry is provided with the 
further two or three thousand additional students, 
not necessarily university graduates, which would 
make all the difference to technological progress. 
Short-term measures are required to meet the 
immediate situation; but they must be in keeping 
with the long-term measures which are required -to 
provide the permanent steady stream of scientists, 
technologists and technicians which industry and 
government and university establiahments as well ag 
the schools will require in future. 


THE STUDY OF VIRUSES 


Advances In Virus Research : 

Edited by Kenneth M. Smith and Max A. Lauffer. 
Vol. 1. Pp. xi +862. (New York: Academic Press, 
Inc.; London: Academic Books, Ltd., 1958.) 
8 dollars. 


the preface to this book, the first of & series 
which is expected to appear annually, the editors 
camment on the wide range of periodicals in which 
articles on viruses now appear. Their commendable 
arm ia to avoid this scatter, at least of review articles ; 
but whether they will succeed only time will tell. 
Success will bably, demand more than what 
politicians Gell anlara] action’, and editors of 
other series may not automatically forgo their 
interests in these topical pathogens. More likely, 
“Advances in Virus " will add another to 
the list of publications virus workers must consult, 
differmg from the others, however, in dealing only 
with the study of viruses. That the subject now has 
its own volume is gratifying evidence that it has 
‘some of age’; but lee pleasmg is the almost inevit- 
able that workers in it will moreasingly 


the soope of the series, in which ‘‘the focus of interest 
is to be the virus". They are: the properties of 
bacteriophages (H. T. Epstem) ; interactions between 
viruses and vi ms (O 


acids (R. Markham). l 

The titles show that the series deels with viruses 
which infect all-kinds of organisms ; but they do not 
all accurately reflect the contents or show that the 
amount of detail gi by different authors varies 
enormously. in’s article has a wide title covermg 
one of the most active branches of virus research, 
but oocupies only thirty-five pages, which include 
twelve sizeable text-figurea; it ie typical of his 
summary treatment that lysogenic bacteria get one 
short paragra In I contrast, Henle’s 
article, with 
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go far beyond the title and cover most kinds of work 
on influenza virus. Melnick’s article, too, has a mis- 
leading title; it is not at all concerned with polio- 
myelitis as a disease, but is an admirable account of 


Markham’s essay will be valued by the many 
pathologists who know little about either the structure 
or funotions of nucleio acids; but it is to be ho 
they will not take resistance to nucleases as ‘direct 
evidence’ that nucleic acid is held mternally in 
viruses. It may well be, but if we reason the same 
way from their resistance to proteases,. the protein, 
too, must be held mternally. In attempting to cover 
too much, Sharp has produced a rather scrappy 
reult, whioh will bo useful mainly as a guide to tho 
iteratare. 


At the start of a series, it was perhaps deliberate 


policy to summarize broad subjects; but this should 
not oontinue. This volume amply shows that more 
satisfactory articles come from the critical examina- 
tion of limited topics. In future volumes, too, 
references should be cited uniformly ; some authors 
now refer by numbers whereas others use the better 
method of names with dates, and some list only 
Journal references whereas others give the titles of 


papers. 

The volume is excellently produced, with detailed 
author and subject indexes. In the United States 
the price may seem reasonable ; but for the sterling 
area it is regrettably high. F. O. Bawpaw 
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STATISTICAL EXERCISES 

Elementary Statistical Exercises, Part | 
Issued by the dern of Statistios, University 
College, London. . 01. (1952.) 6s. Od. net. 
Introduction to Statistical Calculations 
By J. Mounsey. Pp. 351. (London: English Univer- 
sities Press, Ltd., 1952.) 15s. net. 
Statistical Tables and Problems 
By Prof. Albert E. Wa Third Edition. 
xiv.-242. (London: M w-Hill Publishing Co., 
Ltd., 1952.) 25s. 6d. 

OOD exercises in statistics are hard to find. The 

esential statistical point is apt to get lost in 
arithmetical calculations or in pure mathematical 
analysis. Artificial examples lose that contact with 
reality which all statistical teachers try to maintain ; 
and examples from the real world become con- 
teminated with practical: considerations which are 
off the essential point. Some statistical text-books 
dio noi attempt the acing of erie at cll and, 
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among those which do go, there are often many 
trivial and a shortage of good solid anes on 
which the student may test his knowledge, his grasp 
of fundamentals and his technical 

The volumes under notice are a to fill this 
gap. The exercises from University Oo London, 
are based on an unrivalled experience of olass-work 
accompanying first-year lectures to undergraduate 


testa, sampling distributions and quality control. A 
second volume is promised to cover variance analysis, 
experimental design, correlation, probit and dis- 
criminant is, and curve fitting. The book is 
very legibly reproduced from typescript and ita price 
is I low. One suggestion might very 
well be made: Oould not future editions give the 
&nswerg, or at least some of the main sums of squares 
and producta, to lighten the burden of & teacher who 
sete an exercise to ten students and is presented with 
ten different answers ? 

Mr. J. Mounssy’s useful little book contains about 
six hundred numerical exercises, but is more than a 
mere collection. His wealth of examples is knit 
together by introductory text so that the methods of 
calculation are explained in detail. The book is 
designed primarily for students in commercial and 
technical colleges who are preparing for examinations 
In statistics, and should prove very useful for that 
purpose. Ita scope is about that of the’ certificate of 
the Royal Statistical Society—a i num- 
bers, estimates of error, di Imes of best fit, 
momenta, elements of probability, binomial, Poisson 
There are some tables of the usual kind, and answers 
to the exercises are provided. 

Prof. A. E. Waugh's book, now in its third edition, 
consiste of 85 tables, a list of 197 formule and '& set 
of about 450 numerical exercises for olass work. 
Many of the tables are of the standard type; but 
there are one or two unusual (and useful) ones, such 
as 8 tual Gregorian calendar and a table of the 
Joli day: No answers are provided, alas, but 
the exercises contain an abundance of stimulating 

Teachers and students alike should be grateful for 
the tedious work which has gone to the making of 
these collections. f 


ZOOLOGICAL RECORD FOR 195! 


The Zoological Record 

Vol. 88. Being the Records of Zoological Literature 
relating chiefly to the Year 1951. Edited by G. 
Burder Stratton. Pp. vi4-592. (London: Zoological 
Society of London, 1953.) 120s. 


HE appearance in November 1958 of the eighty- 

eighth volume of the ‘Zoological Record” is a 
notable achievement, for the editor and recorders 
have at last reduced the delay in publication, caused 
by the War, to lees than two years, thereby much 
in ing the usefulnems of the “Record”. Same 
idee of task involved may be gathered when it 
is considered that all zoological publications during 
the year in question have to be examined and the 
titles of papers abstracted and afterwards distributed 
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to the recorders for examination and classification, 
and then returned to the editor before going to the 
printers ; and finally there is the proof reading 
involved in dealing with approximately fifteen 
thousand titles in many different languages. 

The present volume follows the same general plan 
aa previous ones for a number of decades and retains 
a somewhat artificial grouping of the'animal kingdom. 
Thus the section Vermes includes such diverse groupe 
as Platyhelminthes, Nemertinea, Mesozoa, Nemathel- 
minthea, Annelida and a number of smaller classes. 
It might be an advantage to subdivide this section 
in accordance with some generally accepted scheme 
of modern classification, at least for the 
subscribers to se te sections. 

The value of iho “Zoological Record” to all zoo- 
logists increases with each ing volume, as It 
furnishes & more-or-leas complete bibliography of the 
subject since ita foundation in 1864. Its usefulness 
has been enhanced in recent years by the adoption 
of & plan whereby some indication is given 
of the oontents of each paper which are not. always 
obvious from the title. 

The list of titles, alphabetically according 
to the name of author, is followed by & subject index 
in which the titles are grouped a&ooording to the 
ee ee 

by & systematic index, in which all the species 
mentioned are listed according to a generally accepted 
scheme of classification. 

"The “Record” gives some indication of the work 
in various branches of systematic zoology m the 
number of titles in each of the eighteen sections mto 
which it is subdivided.- Volume 88 includes the 
foll : ensive zoology, 487; Protozoa, 
1,126; Porifera, 41; Oocelenterata, 274; Hchmo- 
derma, 844; Vermes, 1,011; Brachiopoda, 211; 
Bryozoa (Polyzoe), 56; Mollusca, 720; Crustacea, 
656; Trilobita, 78; Araghnida, 666 ; Insecta," 385 ; 
Protéchordate, 51; Pisces, 1,088; Amphibia and 
Reptilia, 1,238 ; Aves, 2,081 ; and Mammalia, 1,635. 
In addition, 1,818 new generic and ic names 
were recorded in 1951. It will be seen that, as usual, 
the greatedt number of papers deals with insects, 
birds and mammals occupying ee dui EA 

Certainly, no taxonomic roologist oan afford to be 
without this lication, and T3 in all 
branches of zoology will find it invaluable in dealing 
with the ever-increasing amount of literature on the 
subject. The title-page of the “Record” carries the 
words ‘“Explorate solum: sic fit via oertior ultra"— 
& very apt quotation, for the ground is fully explored 
by the editor and recorders, thus 


ing the way 
ahead more certam. crept uada 


PHYSICO-CHEMICAL OPTICS 


An Advanced Treatise on Physical Chemistry 

By Prof. J. R. Partington. Vol. 4: Physico-Ohamical 
Optics. Pp. x1+668. (London: Longmans, Green 
and Co., Ltd., 1958.) 80s. net. ` 


HIÉ fourth volume of the monumental 

“Advanced Trestise'on Physical Chemistry”, 
like the earlier volumes (see Nature, 167, 740 (1951) ; 
169, 46 (1952); 171, 858 (1953)), fills the reader with 
astonishment and admiration for the encyol 
knowledge, historical sense, attentian to and 
mathematical powers shown by the author. 


` 
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Prof. J. R. Partington has evidently collected 
references on physico-chemical subjects over many 
years. He has read these references, noted their 
essential points and _them im remembrance. 
He has a strong feeling for the great pioneers of the 
nineteenth oeritury, and his extensive reading of 
earlier goientiflo work enables him to do them full ` 
justice, and to correct with meticulous scouracy 
the ‘ misconceptions and omissions of text-book 
writers. 

Being based on collections, the book has & museum- 
like flavour ; a museum of old-fashioned type rather 
than those modern ones with a few well-selected 
exhibits under brilliant illumination. Each worker’s 
contribution is treated as an object to be found shelf- 
room. Pride of place is given to those classical subjects 
which can be developed with rigorous elegance from 
first principles. More than 180 pages are devoted to 
Maxwell’s electromagnetic theory of light, which is 
followed from ite Inni to its applications to 
complex matters of refraction, wave-surf&oee in 
orystals, eto. Other extensive mathematical treet- 
ments are of light scattering (50 pages), polarization 
of light (80 pages), dispersion (16 pages) and diffrac- 


‘tion (15 pages). These treatments are clearly - 


a 


ted and, because of the author's desire tð brmg out 
the contributions of individuals, are necessarily 
prolonged. A valuable feature is the attention 
directed to the ing use of symbols by different 
authors. The Kerr, Faraday, Cotton and Cotton- 
Mouton effects are discussed. more fully than in any 
other text-book. The chemist will be grateful for this 
storehouse of theory, much of which is not readily 
accessible. The however, is always on the 
mathematical and physical side, and the chemical 
reu HE a ee As an 

pages of ighly physical theory on the 
scattering of light are aocompanied by two pages of 
its applications to solutions of macro-mo ea, and 


ight, and of dichroiam, while the several pages 
devoted to Airy’s spirals and radiation preasure seem 


‘to be pure physics. 


The secondary objecta exHibited in the book are the 
numerous uias relationships between physical 
properties have been put forward by lesser 
scientists. Th author bas aimed at completeness in 
his record, in its value for reference, while 
diminishing it for student reading. In this field he 
is lees insistent on mathematics. About Eykman's 
equation he says: "although it does not yet seem to 
have been favoured by & theoretical deduction, unlike 
80 many formule which are useless for practical 
applications, it is one which deserves to be kept in 
mind" ` 


The least satisfying part of the book lies in its 
acoounts of instruments and experimental methods. 
All the ways of measuring interference of light, 
refractive index, eto., are given with little indication 
of which a newcomer to research should choose. Only 
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Stone-worker's Progress 
A Study of Stone Implements in the Pitt Rivers 
Museum. (Pitt Rivers Museum/University of Oxford 
Occasional Papers on Technology, 6.) By Sir Francis 
H. B. Knowles, Bart. Pp. 120. (Oxford: Pitt Rivers 
Museum, 1953.) 15s. 

IR FRANCIS KNOWLES, who died last year, 

at one time taught physical anthropology at 

Oxford, and it waa he who studied the Mousterian 
teeth from Jersey &nd the so-called Red Lady of 
Paviland. About 1919 he became interested in the 
techniques employed by man. both prehistoric and 
modern, when fashioning stone implementa, and the 
present volume is the result of this investigation. 
Anyone who has tried to desoribe shortly and clearly 
the various means by whioh flint implements oen be 
shaped will know only too well how difficult it is to 
convey in words the various processes. The so-called 
Clacton technique is the result of a swinging blow, 
but, except to a specialist, what does the ion 
"e swinging blow” convey ? Sir Francis, for example, 
finds himself driven to talk about “the impulsive- 
predeure-plus-peroussjon technique”. Again, the 
“punch” technique, so important in late nga uk 
times, cannot entirely be described in a few words. 
Nevertheless, there is no doubt that “Stone-Worker’s 
Progress" is a valuable book for any student to 
possess, for it deals with modern stone implements 
where the processes oan be actually observed as well 
as with the techniques used by. prehistoric man which 
have to be deduced. Anyone interested will knapp 
flint himself, using the book as a guide. In this way 
he will understand the descriptions and learn the 
various possible techniques personally. The itus- 
trations, alas, are very poor and not at all worthy 
of the Pitt Rivers Museum. The illustrating of flint 
implementa is itself a specialized technique, and it is 
& great pity the figures were not redrawn by someone 
with experience in the matter. But, none the less, the 
volume is to be recommended to everyone who wants 
to know how man learnt to deal with the somewhat 
intractable material at his disposal. M. C. B. 


Sclentific Papers Presented to Max Born on his 
retirement from the Talt Chalr of Natural 
Philosophy In the University of Edinburgh 

Contributed by Sir Edward Appleton, David Bohm, 

Louis de Broglie, Richard Courant, Albert Einstein, 

Pascual Jordan, Th. V. Kármán and 8. B. Penner, 

Alfred Landé, Erwin Sehródinger, Hermann Weyl. 

Pp. vi4-84. i and London: Oliver and 

Boyd, Ltd., 1958.) 12s. 6d. net. 


qu collection of eeeays, nted to Prof. Max 
Born. on his retirement the Tait chair of 
natural philosophy in the University of Edinburgh, 
covers & wide range of subjects, from writers in widely 
separated parts of the world. One of Prof. Born’s 
mportant early contributions to the development of 
the quantum theory was the introduotion of the 
statistical Interpretation of the wave funotion, and ib 
ig eppropriate that this and related topios are the 
subjects of essays from several oontributors— 
Einstein, de Broglie, Landé and Bohm—while Jordan 
writes on the idea of probability in. LOS. 
JehrÓdinger discusses possible relations tween 
quantum theory and general relativity, and von 
<érman and Penner discuss a problem in theoretioal 
shemiocal kinetics. Appleton provides the only easay 
n & branch of experimental phyaios, on geomagnetiam 
ind the ionosphete. Two easays, one by Courant on 
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systems of partial differential equations and one by 
Weyl on an analytical topic, are primarily of a pure 
mathematical character. ‘Most of the essays presume 
some previous knowledge of their subjects, and there 
may not be many readers to whom these subjects 
will all be equally familiar; but many will find 
something in ing and stimulating in one or more 
of them. An admirable photograph of Prof. Born 
forms the frontispiece to the volume. D. R. H 


Statistica] Design and Analysis of Experiments for 
Development Research 

By Donald Statler Villars. Pp. xvii+455. (Dubuque, 

Iowa: Wm. C. Brown Company, 1951.) 6.50 dollars. 


book is intended to summarize, ''for the 


: ib avoids the worst excesses of 
the ‘cook-book’, despite the adoption of “a journalistic 
order or presentation . . . so that one may immedi- 
&tely starb Ing varianoe analysis to his own 
date", and frequent references should greatly 
assist the conscientious reader. 
After an elementary introduction, four chapters 
are devoted to experimental design and the 
of variance and covariance; these, with supple- 
mentary chapters on “the effloienoy of experi- 
mentation”, ‘miscellaneous refinements’, and the 
mathematios of variance analysis, comprise the bulk 
of the work. The discussion of the analysis of 
variance is generally good. Interpretation by variance 
components is streased, but not followed blindly, 
and the circumstances m which it is appropriate 
carefully described. The chapters on design are 
much less sati I of the ‘split-plot’ 


ments. The section on confoundmg, however, con- 
tains so many mis-statements that one is led to doubt 
the author’s own grasp of the topic, and the brief 
discussion of the mnportant topio of fractional 
replication miases the point entirely. 

Two further chapters contam short accounts of 
quality control and sequential methods. Extensive 
euler ee provided. M. R. SAMPFORD 


Gestation Periods 
A Table and Bibliography. Third Edition. (Teah- 
nical Communication No. 5 of the Commonwealth 
Bureau of Animal Breeding and Genetics, Edmburgh.) 
Compiled by J. H. Kenneth, with Additions by G. R. 
Ritofue. Pp. 89. (Farnham Royal, Slough : Common- 
wealth Agricultural Bureaux, 1958.) 7s. 6d. or 
1.10 dollars. . 

HE appearance of a third edition of ‘Gestation 

Periods : a Table and Bibliography” in the tenth 
year after the publication of the first shows how 
much it has been in demand by naturalists, biologists 
and others interested in mammalian reproduction. 
A large number of new entries is incl in this 
edition, many of them referrmg to species that had 
not been recorded before. Further mformation will 
no doubt be added to this most useful work with the 
passage of time: it inoludes Ing recorded 
about the subject up to the time of going to prea. 
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NATURAL HISTORY OF, LEARNED AND SCIENTIFIC SOCIETIES 


By Prom JOHN COHEN; C. E. M. HANSEL and EDITH F. MAY 


University of Manchester 


UR aim in this study is not that of the historian 
but is Serie fete rather by the question whether 
it is poemible to detect principles, preferably quanti- 
tative, underlying the formation end growth of 
human associations. There are several other reasons 
which make the study of the growth of scientific and 
learned societies worth while. In the first plaoe, it 
gives us & oom ive measure of the development 
and dissemination of ideas in different branches of 
learning at different times. Secondly, it enables us 
to trace the growth of learned societies in relation to 
demographic, educational and technological changes. 
Thirdly, it provides & basis for comparing fields of 
interest which appear to be adequately represented 
by single societies with others which give rise to a 
diversity of groupe. In the course of such inquiries 
matters of historical interest are bound to emerge. 


Sources of Data 

Our study is limited to British national societies 
that have survived until 1052, not with those which 
existed only for a time, though it would seem that the 
number of such is comparatively small. A list of 
` about 220 national learned and soientiflo societies 
was oompiled from three sources, ''Whitaker's 
Almanac” for 1951, ‘Scientific and Learned Societies 
of Great Britain" (Allen and Unwin, 1951) and “The 
World of Learning" (Europe Publications, 1951). 
Nearly all the societies were included in at least two 
of these three sources. 

Societies are described for the present purpose as 
learned and scientific if their aim as stated in their 
handbooks is to promote the study and develo t 
of a Ru ea of learning. The following 
types of society were excluded: those which exist 
solely to promote professional interests, to regulate 
status or to co-ordinate groups of societies for mutual 
support. When any of these activities is undertaken 
by the societies in our series, it is subsidiary to ther 
main object of advancing some branch of learning. 

A personal letter waa sent to each of the societies 
with a request for figures of annual Ip from 
the year of foundation onwards, the number of new 
members year by year, details of conditions of 
eligibility for membership, and references relating to 
the history of the society. All the leading societies 
and moet of the amaller ones most courteously and 
helpfully provided adequate data. Gaps im the 
material were filled by consultmg published records. 


Birth of Socletles 


In the accounts given by the societies of their own 
origins several patterns are discernible. These 
patterns to some extent reflect the modes of corporate 
life char&oteristio of the period in which the society 
waa formed. For example, in the early nineteenth 
century gentlemen of standing met in clubs devoted 
to some political, social or saan tare dei Oa They 
enjoyed open discussion in a limi social group 
whose members had no need to justify their claims 
to membership. A society formed on this pattern at 
the present day would be deearibed as a coterie. 


Pd 


The date when & learned society is founded 1s an 
arbitrary, if convenient, point in ita history. Like the 
birth of a child, it marks a new phase but it is not & 

I . The society, lke the infant, is first con- 
ceived and then passes throngh a latent phase of 
gestation before formal establishment. ` 

The moet common mode of generation is by the 
efforts of a single zealous individual. At least a third 
of the societies we have studied seam to have been 
inspired in this way. An example is the London 
Natural History Society, founded in 1858. That was a 
flourishing time for entomological societies composed . 
of zestful collectors of specimens. As a result of a 
letter sent by Henry Aris to the Weekly Intelligencer 
in Deoamber 1858, the Entomological 
Society was born. The met “at the Brown- 


-low Arms in a spacious room over the bar, each 


member being provided with a long olay pipe, while 
the necessary refreshments were provided from 
below, under which soothing influences the science of 
Entomology was keenly pursued". In 1887 they 
moved to superior quarters at London Wall, aban- 
doned pipes and pots and rechristened themselves 
the City of. London Entomological and Natural 
History Society. 

Another example is the Quekett Microscopical 
Club founded in 1865 after a proposal by Mr. W. 
Gibeon in a letter to Science Gossip. The idea found 
favour in the eyes of the editor, who gave it his 
support. Early Quekett members seem to have felt 
that the Royal Microscopical Society was too lofty 
for the amateur and looked the Quekett Club 
as a kind of preparatory ope for the Royal Micro- 
soopical Society. One popular feature "of the Olub’s 
activities was “Gossip Night". In 1944 the Club 
moved into Burlmgton House. 


Other i ces are the British Bryological Society, 
which o ita origin in 1896 to an advertisement by 
the Rev. C. H. Waddell, of Saintfleld, Co. Down, 


proposing to set up a Moss Exchange Club; the 
Royal Meteorological Society, which arose out of a 
ion by J. G. Tatem m the Monthly Maganne 
in 1823 and established itself after some viciasitudes 
m 1850; the Royal Medioo-Psychological Society. 
founded in 1841 by Dr. Samuel Hitch, of Gloucester, 
who sent a letter to all doctors in ‘Public Lunatic 
lums"; and the Anatomical Society, founded 
in 1887 on the initiative of C. B. Lockwood, & surgeon 
at Bt. Bartholomew's Hospital, London. The 
Anatomical Society prides itself on having &ooepted 
women members twenty-two years before the 
Physiological Society followed suit. ] 

Perhaps the most illustrious member of this group 
is the ical Society, born in 1841. At that time 
chemistry was being taught m the medical sahools, 
the only professional chemists being doctors or those 
articled as private pupils to medical demonstrators 
in the schools. The man responsible for 
founding the Society was Ro Warmington, & 
chemist who had been articled as & private pupil to 
a lecturer in a medical school. His son records that 
his father’s task ~was facilitated by the intro- 
duction of the Penny Post in the previous year. The 
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question of admitting women members was the 
occasion of a long and pamfnl struggle. Eventually 
& postal ballot held in 1908 yielded & result favourable 
to women. But the Council mterpreted this to mean 
admission as subecribers only, and only eleven women 
availed themselves of the privilege. 

A variant on this mode of origin is exemplified in 
the birth of the British Astronomical Association in 
1890, from the sporitaneous but independent efforts 
of two enthusiasta, Miss Elizabeth Brown, director of 
the Solar Section of the Liverpool Astronomical 
Society, and Mr. W. H. 8. Monck, a barrister (who 
wrote on the subject to the English Mechanic). At 
that time there were many amateur astronomers. 
The Association was not intended to rival the 
Astronomical Society but to serve those “who found 
the subscription to that Society too high, or the 
papers too teahnical, or who, I women, were 
excluded”. A notable early member of the Association 
was & New Zealander, an “astronomical chimney- 


I was & bricklayer as well 
as & chimney-sweep owned a 5-in. refractor 
which was the largest privately owned in 
New Zeeland. He “pursued a life-long y of 
astronomy, and he leotured for many years; he was 
a fellow of the Royal Geographical Society, Canter- 
bury Philosophical Institute, and Canterbury Micro- 
soopical Society. He was a valued contributor of 
records of sunspots to the B.A.A., yet his sole 
schooling consisted of a few weeks at & night school". 
About one-sixth of the scientific societies owe their 


and the Geological Society to be an offspring 
I ical account of the 
Royal Society of Tropical Medicine and Hygiene, 
Dr. 8. H. Daukes suggested that “there would seem 
to be some need for contraceptive methods with 
regard to learned and quasi-learned societies". We 
must be thankful that the Royal Society did not 
find it neoeesary to employ such methods. 
The Biochemical Society, born in 191], was the 
ring of a kindler parent, the Physiological 
Society, five years after the launching of the Brio- 
chemecal Journal. T. A. Gardner and R. H. A. Plimmer 
were leading spirits. The Society began as a club 
with meetings always followed by dinner, unlike the 
parent body, which in its youth was accustomed to 
meetings preceded by dinners. Doubtless this change 
in the sequence of activities had ite beneficial effects. 
Meetings were irregular at first. Women were not 
admitted ,as members, and there was no president. 
Ihe club became a society in 1911, the year in which 
it purchased the Biochemical Journal. In 1944 the 
Society initiated the Biological Council, which includes 
the Physiological, Anatomical, Pathological and 
Linnean Societies and the Society for Experimental 
Biology. 
The Royal Statistical Society enjoyed a similar 
kind of birth m 1834. At the third meeting of the 
British Association, Quetelet wished to present some 


statistical material but discovered that there was no ' 


suitable section. The t was that a number of 
“noblemen and gentlemen” met later in London to 
establish an independent society.. 

The remaining half of the societies seam to have 
oome into being: (1) to launch or support a journal ; 
(2) to preserve a library, private laboratory, & ool- 


lection of specimens left as a legacy, or dispose of 
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some fund ; (8) to enable the dying spirit of & mori- 
bund group to tranamigrate into a new body; (4) as 
& oolleotive effort of & group of workers already in 
informal contact; (5) as an expreasion of pro- 
fessional defence against hostile interests. 

An example of group (1) is the Society for Experi- 
mental Biology, which was initiated by the Editorial 
Board of the British Journal of Experimental Biology 
m 1923 partly to find financial support for the 
journal. 

The formation of the Soottiah Marine Biological 
Association in 1897 illustrates group (2). Its origins 
may be traced to a committee set up in 1804 to take 
over Bir John Murray’s floating a nies at Mill- 
port. ‘The Association has changed ita name three 
times. Another example is the Friends of the Polar 
Institute, formed in 1920 with the surplus remaining 
fram the Lord Mayor’s Memorial Fund for Scott. 

A representative of group (8) is the Botanical 
Society of the British Isles formed in 1836 and 
desoended from the Botanical Society of London, 
founded by Daniel pd cV 

The Royal Soeiety of Medicine formed in 1805 is 
another member of this group, although its wide 
scope gives it a character of ita own. It was originally 
founded as the Medical and Chirurgical Booloty of 
London, the members of which had resented ''the 
tenacious occupation of the Presidential Chair” of 
the Medical Society of London by Dr. James Sims. 
He had occupied it for twenty-two years. The I 
figures were Dr. Marcet and Dr. Yelloly, and a Ro 
Charter was granted in 1834. Several attempts were 
made to bring the chief medical societies into a 
single union ; there were always societies which 
resisted. In 1907 eighteen societies Pee &nd the 


‘Boctety assumed ite present title. 


hthalmological Society of the United 
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' Table 1. FOUADATIOX OF New BSocuETIBS IN TWENTY-YRAR PERIODS N 


Before 
1799* 1800-19 


TIGE 
re Hl 
UG 


a Total 10 


* tho 
Booiety of Bimburgh (1 


13 


The formation of the British Rheologists’ Club 
(Society amoe 1951) exemplifies group (4). During 
the Second World War the secretary of the Institute 
of Physice, while visiting Dr. Scott Blair’s laboratory 
at ing, discovered many mutual intereste, which 
led to-the founding of a Olub. Other examples are 
the Society for Applied Bacteriology, founded m 
1934, and the Marine Biological Association of the 
United Kingdom. The latter was formed m 1884 by 
a group of influential people who met to establish a 
laboratory modelled on Dr. Dohrn’s Btation at 
Naples. Among those present at this meeting were 
T. H. Huxley, Sir John Lubbock and Bir Ray 
Lankester 


The Physiological Society, founded in 1876, is an 
example of group (5) and came mto being m response 
to attacks on the work of physiologists. 1876 wès 
the year in whith Parliament passed the Cruelty to 
Animals Act to control the use of animals for experi- 
menta. The Act was provoked by opponents of these 

ments, and it stimulated physiologista to band 
together to proteot their interests. Another example 
of this type 1s the Research Defence Society, founded 
in 1908 to combat the four anti-vivisection societies 

isting about that time. e 

interest is attached to a society which 
illustrates the effectiveness of inbreeding by different 
generations from the same stock. In March 1897 the 
X-Ray Society was founded. Three months later it 
ee ee In 1902 
ntgen Society gave birth to a child called the 
Hlectro-Therapeutic Society, limited to medical 
members. In 1905 this child abandoned ite parent 
and joined the family of the Royal Booiety of 
Medicine. In 1917 the Electro-Therapeutio Society 
combined with the medical part of its true parent, 
the Röntgen Society, to form the British Association 
for the Advancement of Radiology and Physiotherapy. 
The Association ita title in 1024 to the 
British Institute of iology, which finally, in 1927, 
amalgamated with the Rdntgen Bociety. 

There have been many other inftuences in the past, 

such as important events or publications, case of 
rb and communication and facilities for 
inti which have doubiless affected the origi 
Ad dcdit of societies directly or indirectly. 
such varied infiuenoes may be included, for 
the Scientific Societies Act of 1848, the 
Great Exhibition of 1851 and Darwin’s ‘The Origin 
of Species", 1859. Some early societies were necess- 
arily limited to members living within a radius of 
thirty miles from the society’s headquarters. 


Am 


1820-89 | 1840-50 


five societies formed before 1780: the Royal 
), the Honourable Soelety of Cymmrodorion (1751), 
T Dates af foundation of three socketies in this group are not &vallable. 
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(1600), Medical Society of London 1773), the Royal Medical 
af Antiquaries of London (1 lc ~ 


During the eighteenth and early nineteenth oen- 
turies novel problems thrown up by local industriee 
stimulated much scientific activity m vinoial 
centres. Many ‘little clubs or ooteries of scientific 
and literary men" flourished. There were groups, 
for exemple, atb- Liverpool Warrington, Bristol, 
Norwich, Manchester and Birmingham, which exerted 
a considerable influence on the development of soien- 
tiflo ideas. The Lunar Society of Brmmgham, the 
members of which were popularly known as the 
‘Lunatics’, counted ita members Boulton, 
Watt, Erasmus Darwin, W and Priestley, 
and “‘the meetings were appointed to be held monthly 
&t the full of the moon, to enable distant members 
to drive home by moonlight”. , 

Same of the Scottish societies of this period were 

isting ui by the conviviality of their proceedings. 
The ian Society of Edinburgh, founded in 1782, - 
was preceded by a Faculty Olub comprising & group 
of imaginary physicians who wore wigs and gowns 
at their meetings. The Soclety (which was for a time 
known as the ‘Ciroulation’) met annually on the 
anniversary of Harvey’s birthday “to commemorate 
the discovery of the circulation of the blood by the 
circulation of the glaas’’. Ip was limited 
e Pod a O E 

ident, in the conviction that medical men did 
not take sufficient exercise, established. the Gymnastic 
Society in 1786, where Harveians were to oo 
with one another at swimming or other sports; but 
“enthusiasm for this detracted from attendance at 


Table 1. NUMBER OF SOCIETIES AND MEMENRESHIP 





* The figures are given to the nearest hundred 
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- Table 3. &BOGCIUETINS IX EELATION TO POPULATION 


population Hatimated total 
Yoar of Great Britain iere spc ori 
(mions) scienifio 
1850 20 8 6,700 
1900 37-0 23,100 
1952-53 50 0 80,200 


the Harveian Festival’. Among Harveian office; 
bearers were & Poot Laureate and a Pontifex 
Maximus. Members were awarded a ‘Doctorate of 
Mirth or Merriment” in teoognition of '*the zest with 
which they joined in the festivities”. 


Present Position 


Units of measurement. ion of the data sug- 
gested the use of four units of measurement, namely : 
(1) the number of societies founded in any period ; 
(2) the number of societies existing at any given 
imme; (3) the age of societies; and (4) size of 

ip in single societies or groupe of societies. 

Foundation of socisites. Our date relate to national 
learned societies, of which 184 are scientific, tech- 
nological or medical, and 77 which are concerned 
with the humanities. The number of societies founded 
in each twenty-year period since 1660 is shown in 
Table 1. It will- be noted that the latest period 
relates to thirteen years only. 

A word is needed to explain some of the categories 
in Table 2. General science includes the Royal 
Society, the Royal Institution, the British Associa- 
tion, the Scientific Film Association and the Bureau 
of Scientific Research. The group' of biological 
sciences includes anatomy, physiology and pey- 
chology. Historical studies includes history of 
science, engineering and religion. 

Number of members. The membership of each 
group of subjects as shown in Table 2 was obtained 
by adding the latest available figures of members of 
the individual societies ; and they. relate mostly to 
1952-58. An individual may, of course, belong to 
more than one society. The group figures therefore 
lo not indicate the number of persons. The size of 
seventeen societies was estimated by taking the 
nean of their respective groupe. 

Societies vary in conditions of their eligibility for 
nembership. Some of the more iali societies, 
x»rticularly in medicine, restrict members to those 


iaving iflo fications. For example, the 
3ritish d deeds Amon formed in 1018, 
originally required ee eee to 
rabmit a thesis. A few societies limit the mire of the 
ioclety regardless of qualifications. In other cases 
he limit seams to be raised as it is approached. 
he experience of the British Pediatric Association 
hows that abolition of a limit is not necessarily 
ollowed by an increase of membership. 


Trends In the Growth of Sclentific Socetles 


The main body of the present national scientific 
ooleties to come into existence after the 
Yapoleonio wars. In 1819 only four of the soibntiflo 
ocieties in our series were in being. The number in 
xistenoe has increased steadily since 1850. But the 
ate of formation of new societies does not seam to 
ave kept pace with increase in memberghip of the 
ombined societies. During the past century, mem- 
ership i about thirteen times as com- 
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Total number of Mean memberahtp Alembershtp 
ifo societaes milion of don 
17 994. 323 
42 669 760 
74 1,206 1,784 


pared with a four- or five-fold morease in the mean 

membership of sooieties. The period since 1880 has 

Bhown & great increase in biological and medical 

societies. Of the sixty-eight established since that 

date, twenty-six are biological and twenty medical. 

No mathematical or chemical society has been 
during the period. 

Over the past 150 years there has been & steady 
increase in the combined of Ip. 
The increase is greater than might be on 
the basis of increase in the population of Great 
Britain. Figures at 50-year intervals are shown in 
Table 3. 

Ihe figures in the table include archsological and 
anthropological societies but exclude general scientific, 
medical, technological and agricultural societies, 
which together numbered fourteen in 1850, twenty- 
one in 1900 and fifty-seven in 1950. The estimated 
totals for 1850 and 1900 are based on samples of 
eleven and thirty societies, respectively, out of the 
seventeen and forty-two in existence at those dates. 
The samples consisted of societies for which figures 
of membership at 1850 and 1900 were available. 

When, however, we turn to individual scientific 
societies we by no means find an increase in all of 
them after allowance has been made for population 
increase. The Chemical and Physiological Societies, 
apart from a drop in the late thirties, have continued 
to Increase in Ip. Others, for example, the 
Geological and Royal Statistical Societies, display 
certain similarities which ‘include, when allowance is 
made for population growth, an increase until 1880 
and & steady and rather steep decline thereafter 


. until about 1940. 


The majority of seientiflo societies show a sharp 
-Tise in Ip in the period 1940-50. The 
societies which show an morease over most of the 
period relative to population are best exemplifled by 
the Chemical Society, whioh has oontinued to repre- 
sent an entire fleld of scienoe, in Ing contrast to 
the proliferation of biological societies. This dif- 
ference may be considered in relation to the, nature 
of the subject-matter and the historical sequence of 
discoveries, on one hand, and to the stability of 
the societies, on the other. 

Rates of growth. In order to compare the rates of 
growth of the different of sciences, a sample 
was taken of those societies ra which complete series 
of figures were available. From 1880 onwards rates 
of Increase over decades, after correcting for changes 
in the population of Great Britain, are shown in 
Fig. 2. Fluctuations are more pronounced in the 
early parts of the curves because of the relatively 
small number of societies which were rapidly 


Increasing in sixe. . 
The rate of growth of membership must be due to 
many inftuenoes. The moet obvious 


The curves may be studied in the light of develop- 
ments in the different groups of sciences and of 
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Fg 2 Rates of growth of scentific societies after allowing for 
populaton morsase 


1825 1850 


\ 
economic and social influences. For example, the 
large peak in the curve of the biological societies 
between 1860 and 1870 may poesibly be associated 
with the publication of “The Origin of Species” in 
1859. This peak is reflected to some extent 1n geology 
and geography. In the other groupe of Boienoeg & 
peak of growth occurs between 1870 and 1880. There 
is & marked difference in the effect on membership 
of the First and Second World Wars, tively. 
There does not appear to have been a rapid merease 
in membership after the first war as there was after 
the second. 


Interpretation of the Data 


. ‘The collection and analysis of our data have been 
guided by the idea that the development of societies 
might show characteristics of similar to those 
displayed by cellular colonies or human populations. 
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In particular, the interesting analogies between 
mental and physical epidemiology, which Prof. L. 8. 
Penroee!? was the first to draw, might lead one to 
expect that the growth in mre of learned societies 
over a period of time might be susceptible to analyms 
in epidemiological terms. He has considered crazes, 
panic reactions and religious enthusiasms in the light 
of these analogies. The societies in our series might 
constitute extreme members of a class of much wider 
range. Intermediate members of this class might be 
represented by cultas with pretensions to scientific 
status which grow rapidly and decline with the 
advance m knowledge as, for example, the twenty- 
nine phrenological societies, which once enjoyed & 
transient existence in Great Britain. At the other’ 
extreme are the mass phenomena of the Middle 
Ages, such as the Flagellant Movement and dancing 
MANIAS. i 
The bref span of hfə of certain societies also 
characterizes certain journals. ‘The Glasgow Medical 
Examiner made two brief but flery ap with 
one volume published in 1831, the other in 1869. 
Ite meteoric career was characterized on both 
ocoasions by its ity for unrestrained. vituper&- 
tion against all lished authority and institutions, 
a characteristic which, along with the yellow tint of 
ita cover, earned for it the unofficial sub-title of “The 
M Plaster’. Ita final taunt to its more dignified 
rival (the Glasgow Medical Journal) was & description 
of the article appearing there as ‘a mae of clotted 
nonsense’.’’ n 
Phases in the life of scientific societies may be 
expreased in epidemiological terms comparable with 
those identified by Penrose. First there is a latent 
period in which the idea of a society is germinating 
in the minds of one or more individuals. The second 
phase is an increasingly rapid growth of members. 
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This is followed by & third phase in which the rate 
of growth is no longer i but remains fairly 
constant or even decreases. eked a 
exhaustion of potential membership, a4 factor 
analogous to saturation of the susceptible population 
in epidemiology. 

During the fourth phase. other mfluences enter, 
such as competing societies and shifts of scientific 
interest which produce immunity to the society's 
ideas in non-members and members alike. The 
development of immunity may be illustrated from 
the experience of one of us who joined a society 
about seven or eight years ago as a result of an 
acute ‘infection’ with the ideas of the society. At 
first the subecription was paid punctually without 
any prompting on the part of the society. After 
about three or. four years, prompting was needed 
before the subscription was paid. At first prompting 
led to an immediste response. At the next stage 
more than one prompting became necessary and 
the delay became more prolonged. Eventually, the 
threshold of response became so high that the 
oombined effeot of several promptings was nil. There 


is now complete 

Finally, during tho fifth phase , the rate of attracting 
new members no longer o ta wastage from various 
causes. After this & society may disappear or 
recommenoe & new cycle of activity. 

As might be the development of learned 
societies seems to be subject to many more i 
than is the course of an epidemic. For example, 
B0ci0-economic changes and technological discoveries 
have a profound impact on the spread of soientiflo 
ideas and on the possibility of forming and main- 
taining an association. 

We have fitted Gompertz: curves to the figures of 
membership of a number of societies (without 
allowing for morease in population) and have found 
a reasonably close fit to the data. Fig. 3 shows this 
curve fitted to of the Geological Booiety. 
In the case of the Chemical Society the curve gives 
an excellent fit for the first eighty years o its 
existence. After 1020 the size of the Society fell below 
the expected values and at 1950 rose well above 
them. The curve may be used for representing 
stages in whioh a society is still growing and the size 
which it will reach if present conditions are main- 
tamed. 


BLEMS sesociated with ‘Industrial Methods 
of Sterilization” were discussed on January 18 
aba meeting in London organixed jointly 
by us for Applied Bacteriology and the 
Microbiology Group of the Booiety of Chemical 


The first speaker, Dr. M. Ingram (Cambridge), 
discussed ‘Sterilization with Ozone". Ozone is 
eel c Gran edo siia. edd tO dns 

tion of foods, inoluding meats and vegetables. 
i angel be cecinere that (Ho pos SE of ons aa: 
tion of oxone under such conditions is limited, and 
henoe disinfection can take place only in the surface. 
Ihe mode of action of ozone as a disinfecting agent 
is not. understood ; but it is known that it produces 
ozonides which in turn hydrolyse, rise to acid 
products; it also reacts with amino-acids to produce 


4 
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Supplemeniary studies and conclusion. Various 
independent estimates may be made of the extent 
of interest and development im the different flelds of 
science in Great Britain. We have considered three 
types of data which could provide such estimates, 
namely: (1) the number of acientifio journals of 
different kmds; (2) the number of patents sealed 
each year since 1853 ; and (8) the number of students 
of science in the universities. 

Briefly, ark aca loe a aria er eed ai 
thousand members. In the case of patenta there 
been a steady increase in the number sealed since 


1850, com le with the moarease in of 
bee ag ET s 
however, there was a distinct decline followed in 
each case by a recovery to the pre-war level. 

The figures of university output of honours 
graduates in sBoience ps the main 
source of potential lentiflo societies. 
In 1951—52 as compared with 1925-28 the number of 
honours science graduates shows an increase of more 
than 200 per cent, advanced science studente 150 per 
cent, and of societies 100 per cent. 

Studies of this kind may be extended to pro- 
feasional, voluntary and reform societies. A special 
case is the growth of societies in & limited population, 
such as a university, where it is possible more readily 
to examine such problems as due dia mamber- 
ship and intensity of participation. have under- 
taken such an inquiry at Manchester. These studies 
lend themselves to elaboration on comparative lme 
at different levels, institutional, urben and national 
For example, a comparison might be made of student 
life at two or more universities, or two cities might 
be compared with respect to the number and variety 
of societies of different kinda. 

If size of Ip of scientific societies is an 
index of scientific effort, the trend which is 
at present so characteristic of the figures of member- 
ship holds out promise of significant developments 
in the future. The trend perhaps entitles us to take a 
rosier view of British science in the decade ahead than 


recently expressed forebodings might lead one to 

expect. 

! Penrose, L. *On the Ob 8 of Growd Behavtour’’ 
ets RE di o ee TAY 

* Cohen, John, Waters, 170, 474 (1962). 7 


Note. The quotations in the text are in nearly overy instance taken 
from societies. 


the Iiterature of the 


_. INDUSTRIAL METHODS OF STERILIZATION 


aldehydes and hydrogen peroxide. The effloacy of 
dismfection is therefore dependent on the nature 
of the material to be treated ; but exact information 
on the influence of various factors concerned is 
lacking, and much of that available is contradictory. 
Disinfection is not achieved in time periods of 
seconds, as 18 apparently | aed Imagined, but 
requires several minubes. reciprocal time-oonoen- 
tration relationship appears to exist, provided an 
initial basic ooncentration of about l1 p.p.m. is 
allowed. The presence of organio matter tends to 
extend the disinfecting lag-period, and a similar lag 
occurs where the ozone concentration is low or where 
surfaces are treated. 

Relative humidity plays an important part in air 
disinfection, for increasing values above 50 per cent 
result in inoreased activity. With solutions, the 
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effect of pH. is difficult to measure because of the 
acid. of reaction, which themselves can be 
inhibitory to bacterial Different opinions 
are on the effect of temperature, some 
authors stating that it is slight or negligible, while 
others find that reduction of temperature below 
20°. C. tends to give increased effloasy.. These dif- 
ferences may possibly be due to errors in the methods 
of analysis of the ozone ae well as to impurities 
present or to producta of ozone reaction. Oxides 
of nitrogen, for example, which can be t m 
large proportions I on the method of 
preparing the ozone, can exert a considerable 
enhancement in disinfecting efficiency. i 

Although the popular belief is that canned foods 
are virtually sterile, this is not the case in practice 


O pr S Mr. Oaman Jones (London), who dis- 
cussed ‘ Survival of Bacteria in Wholesome 


Oanned Foods’’. He pointed out, for example, that 
foods of low pH value are adequately preserved by 
a mild heating to’ kill moulds, any bacteria present 
being incapable of development owing to the acidity. 
Meat products are seldom sterile in the proper sense : 
up to 25 per cent of certain tinned meats have been 
found to contain bacteria, and Savage has put this 
figure, in some cases, as high as 100 per cent. Tinned 
meats have been kept organoleptically sound for 
several years, although containing viable bacteria, 
ene of the most notable examples bemg that of a 
tin of meat brought back from the Parry. Arctic 
expedition which, on opening after 113 years, yielded 
six different strains of bacteria. Pork has been 
heat treatment, has been stored at 87° O. for long 
periods without showing any deterioration, in spite 
of the survival of numbers of the moculated 
organiams. Sudden reactions, however, have been 
known to take place after relatively long periods of 
and these may be due to slow internal 
reactions such as nitrite — nitrate changes. Environ- 
ment affecta, considerably the heat resistance of 
bacteria, and spore-formers are found to be more 
resistant in cooked meet than in raw material, and 
in more resistant of protected by fats. The reason 
wW organisms should remain dormant for long 
periods is, at present, obscure. 
Discussing the “Sterilization of Surgioal Dreadings’’, 
Dr. R. Maxwell Savage (London) directed particular 


in steam a&utoolaves the normal tem- 
perature and preasure could be attained e er by 
a saturated steam cycle, as is usually carried out, or 
by a superheated steam cyole, m which case steriliza- 
tion may not be properly achieved. Considerable 
eee eae pui inate air Bo far as poesible 
as this tends to layer in the autoclave and also to 
give rise to ‘superheated’ steam, and so reduces the 
efficiency of sterilization. . It also tends to layer 
around the surfaces of objects being sterilized and 
prevent full access of the steam. Moreover, air 18 
always being introduced into the system via the 
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Similarly, dry-heat sterilization of sealed packeta 
can be achieved more readily in closed than open 
packets, again due to the small amount of steam 
generated through the seal. Dr. Savage agreed that 
air-venting of dreasing drums is most important, and 
that there are good te for eliminating metal 
containers entirely. He also thought that one effect 
of steam is to dry off the, organisms 
and so render them heat-resistant. 

Mr. G. Sykes (Nottingham) dealt mainly with the 
“Sterilization of Air" as required on & large scale for^ 
antibiotio fermentations. He pomted out that 
sterilization by chemical means is impracticable 
because of the danger of the carry-over of the dis- 
infecting material into the fermentations, and that 
heat treatment, although very efficient, is again 
impracticable on & large scale on economic grounds. 
Ultra-violet radiation, although suitable for many 
purposes, is unsuitable in this case because of its 
limited efficiency both in terms of time and of ita 
Inability to deal with bacterial spores and protected 
organisms. The precipitron, likewise, had not proved , 
sufficiently effectrve m service. 

Mr. Bykee then discussed the various filter materials 
which are commonly used in practice, and showed 
that both granular and fibrous materials oan be 
used. Efficiency of filtration depends on various 
factors, including the size of the air-borne particles 
to be removed, the size of the granules or fibres of 
the filter, the electrostatic properties of the filter and 
air flow-rate, and this was demonstrated with filter 
materials such as alumina, glass wool, steel wool and 
slag wool. ‘These findings bear out the various 
theories of air filtration. A coarse granule or fibre 
filter ia leas effective than a finer one, and the packing 
density of fibrous filters is significant; increase of 
air flow-rate gives a more efficient filtration. Of the 
various materials tested, slag wool, as previously 
reported by Cherry and colleagues, was found to be 
the most efficient. With this material at a suitable 
peoking-density, even after prolonged continuous 
use, organiams have rarely penetrated beyond about 
3 in. ` 

These papers will be published in full in the Journal 
of Applied Bacteriology, copies of which are obtain- 
able through the Society for Applied Bacteriology. 


OBITUARIES 
Prof. R. W. Wheldon 


Pror. Rosmer Worm Waenwpon died; on 
January l5, shortly after collapsing in his office 
in the School of iculture, King’s College, New- 
castle upon Tyne. His death is a severe loes to the 
University of Durham and to the many agricultural 
interests with which he was connected. He was 
widely known as a scientist, a farmer and a public 
servant. 

Robert Wheldon was born in the county of Durham 
on January 17, 1808. He was & farmer’s son and as 
such entered Armstrong College as a short-course 
student, having received his school education at 
Rutherford College. In this course, he showed his 
considerable ability and went on to take a in 
agriculture, graduating in 1015. He was i i 
appointed by his rit Douglas Gilehrist, to the 

e 


teaching staff of pu e e 
he afterwards served thia Department, first as lec- 
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tarer with Prof. Gilchrist and his two successors, and 
later as professor. 

From the early age of eighteen he farmed on his 
own account and at the time of his death he ied 
some seven hundred acres of farm-land in County 
Durham. Here, his pedigree herd of Jersey cattle 
hold an mternational utation. However, his main 
endeavour was in the flelde of agricultural teaching 
and research. His academic career was substantially 
influenced by his early training under Gilchrist, at a 
time when the experimental work at Cockle Park on 
grassland improvement was becoming world famous. 
As a member of the staff of the Agricultural De 
ment, and later as director of the Cockle Park 
Station, he was responsible, in a very practical way, 
for much of the improved grassland husbandry tech- 
hiques since applied to farming. His first personal 
contribution to agricultural research, however, was 
conneoted with the manuring of the potato orop, and 
he obtained his D.Sc. in 1927 as a result of this work. 
|^ The period 1940-58 representa a time of consider- 
able development of agriculture within the Newcastle 


Division of the University of Durham. Prof. Wheldon: 


used all his wide knowledge and experience untiringly 
for the furtherance of agricultural education and 
research. At the beginning of the War, while still 
& lecturer, he was appointed ing head of the 
Department, and gave it fresh life. was awarded 


teaching farm, and in 1945 
took over Cookle Park Expermental Station from 
the Northumberland County Council. The ríumbers 
of studenta and uate workers increased ten- 
fold under Prof. ldon's leaderahip. 

His skill and experience were used outside the 
University in the application of seientiflo develop- 
ments to farming practice, and he played & leading 
part in both technical and administrative work in 
agriculture in the North of During the 
war period, he served with the Durham County 
Agricultural Executive Cammittee and was appointed 
ahairman of this Committee in 1952. In &ddition, 
from September 1952 he represented the Mmister of 
Agriculture as his personal liaison officer in the 
Northern Province. He undertook this work 
although he knew full well that by doing so he was 
addmg to the risks of ill-health. 

Prof. Wheldon was a past president of the English 
Jersey Cattle Breeders’ Society and vice-president 
of the newly formed World Jersey Cattle Burean— 
an organization created in no small measure by his 
personal efforts. His old students knew Prof. 
Wheldon as & great friend and an inspiring teacher. 
Through them, his influence on the soenoe and 
practice of agriculture will go on in many ways. He 
was & modest man and a great Christian; who 
enriched the experience of all who worked with him. 
Above all, he will be remembered by his colleagues 
and friends in & very personal way, especially for his 
kindliness wise counsel. J. 8. Harr 


: Prof. H. Benndorf 


De. Haws BaxxDoeky, professor emeritus of physics 
in the University of Graz, Austria, died on February 
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11, 1953. He was born in 1870 at Zurich and was the 
Bon of the well-known archwologist, Otto Benndorf. 
He studied mainly in Vienna, and he was appointed 
lecturer in the University there in 1899. During 
1904-36 he was profeasor of physics in the University 
of Graz, where the Institute of Physics was, under 
his direction, a place of many-sided scientiflo investi. 
gations. Both the many studenta of physios and his 
colleagues knew him as a rigorous and critical yet 
kind-hearted teacher, always willing to give them 
assistance. 

Of the scientific mvestigations of Benndorf, those 
In atmospheric electricity and seismometry are the 
best Known and they were of great importance for 
further investigations. The Benndorf quadrant 
electrometer for registering the electrical fleld in the 
atmosphere is known throughout the world. Many 
other problems of pure physics, too, were dealt with 
at Graz under the guidance of Benndorf; for 
example, problems_of the propagation of electrical 
waves, examination of luminescence and piexoeleo- 
tricity, and measurements of ionization in electrical 
discharges. The great number of investigations 
at Graz directed by Benndorf was made poasible 
by his genius for experimentation with limited 
resources, a8 there was little money in the Institute 
of Gras. 

: Benndorf's books and his theoretical papers, too, 
are distinguished by olarity of style, and he advised 
his oo-workers to follow his example with regard to 
this. In the preface to the first volume of Physica 
Acta Austriaca, which came out in 1948 under 
Benndorf’s stimulation, he urged young physicists to 
give a clear exposition of their work. Benndorf had 
the results of his investigations published only when 
he was absolutely sure of them, for he believed that 
physicists working in the same field should not have 
to study literature. 

The scientific work of Benndorf was acknowledged 
by his election as a member of the Academy of 
Sciences in Vienna in 1929. 

Benndorf married his cousin, Rosa Wagner, 
daughter of the well-known political economist Adolf 
Wagner, of Berlin; they had four children. The 
eldest, Wolfgang, was until recently librarian in tho 
University of Graz. His daughter Nora emigrated 
with her husband, a medical man, to the United 
States. Two of Benndorf's sons were reported missing 
in the Second World War. 


heart gave support and consolation to many in times 
of political stress. A. SZÉKELY 


g Sere 


Wn regret to announce the following deaths : 


Mr. A. Campbell, one of the original members of 
the staff of the National Physical Laboratory, on 
February 6, aged ninety-one. 

Prof. Kotaro Honda, formerly of the Tohoku 
Imperial University, known for his work on mag- 
netiam and in metallurgy, on February 12, aged 
ighty-three. i 


the Punjab, and 
d 1928-33 dean of the faculty of agriculture, 
Punjab University, Lahore, aged seventy-seven. 


e 
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Organic Chemistry at Belfast : Prof. R. A. Raphael 
Dg. RarPH ALHXANDHMR RaPHAEL has been 
appomted to the recently created profeesorship in 
organic chemistry in The Queen’s University, Belfast. 
Part of Dr. Raphael’s schooldays were spent at 
Wesley College, Dublin. He graduated from the 
Imperial College of Science and Technology, London, 
in 1941 with first-class honours, and was awarded 
the Ph.D. degree in 1943. During the years 
1948-46 he took part m the Anglo- can 00- 
operative research on "pehioilin, as a de tal 
head in the Chemotherapeutic Research Division of 
Mesars. May and Baker, Ltd. He returned to the 
Topa goon or ue e Du M pH 
ustries research fellowship, and proceeded m 1949 
to Gla&gow to the post he now hojds as lecturer in 
organic chemistry. He was awarded the Meldola 
Medal in 1948. The main course of his research work 
has entailed the study of the ies of acetylenic 
ounds, especially in them deployment as) syn- 
thetic tools for a wide range of organic compounds 
of biological importance. Successful syntheses during 
the course of this work include penicillmio acid, 
histamine, linoleic acid, 2-deoxyribose, and the rare 
branch-chain sugars, apiose and cordyoepose. Dr. 
Raphael’sa devising and mg out of numerous 
ingenious and original syntheses of a wide variety of 
near-biological compounds gives promise of much 
important research work in the future. His mvesti- 
gations have been published in eome forty research 
publications. He is also the author of significant oon- 
tmbutions on alicyclic’ chamistry to the series of 
text-bodks on the ‘‘Chemustry of Carbon Compounds", 
and has been occupied in researches on tropolones. 
The capacity Dr. Raphael has alreedy shown of teach- 
ing organic chemistry to students and of imparting 
enthusiasm for research should find fresh scope in the 
development of the-8chool of Chemistry at Belfast. 


John Innes Horticultural Institution : New Director 


Dr. K. 8. Dop»8, who has been appointed director 
of the John Innes Horticultural Institution, Bay- 
fordbury, Herta, in succession to. Prof. O. D. 
Darlington, is & botanist with wide knowledge of 
economic plants and particular interests m the field 
of cytogenetics bearing on their evolution. After 
iin &t Armstrong College, University of 

he spent some time in Indiana Btate 
University as the holder of an Earl Grey Memorial 
Fellowship, and in 1987 joined the staff of the 
Imperial College of Tropical in Trinidad. 
There he became interested in the breeding of 
bananas and devoted most of his research time for 
the next ten years to oytogenetioel blems m 
Musa, with outstanding suoce in elucidating breed- 
ing behaviour in that complex and important group. 
He visited the Western Pacific on an official mission 
in 1045, and in 1947 was appointed professor of 
botany in the College, adding research on cacao and 
other tropical crops to his duties. Dr. Dodds left 
tropical agriculture in 1049 to take charge of the 
Commonwealth Potato Collection at Cambridge, now 
the Agricultural Research Council's Potato Genetics 
Station. At Cambridge his researches on potatoes 
and related species have been, like his earlier studies 
of bananas, chiefly directed to explaining b i 
behaviour in a crop plant of camplex geneti 
history. ` ` 
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American -Assoclation for the Advancement of 

Sclence : Awards 

Tua Prize Committee of the American Association 
for the Advancement of Science announced durmg 
the recent annual meetmg that the -arxth 
Newoomb Cleveland Prizes of 1,000 dollars had been 
awarded to Prof. Barry Oommoner for his paper 
entitled ''Studies on the Biosynthesis of Tobacco 
Mosaic Virus". Prof. Commoner is professor of plant 
physiology at the Henry Shaw School of Botany, 
Washington University, Bt. Louis, Missouri, and for. 
some years he has been studying the changes m the 
metaboliam of tobacco leaves uoed by infection 
with tobacco mosaic virus. His results have led him 
to conclude that virus formation starts from simple 
ammonia compounds, and that the developing virus 
does not incorporate amino-acids and other mter- 
mediates that already exist in cells at the time they 
become infected. He considers that synthesis occurs 
in & series of stepa, and that the virus nucleic acid is 
made to be followed shortly by & range of 
proteins that are not identioal but are all serologically 
related to the infective virus. Prof. Commoner and 
his colleagues have ‘previously shown that tobacco 
mosaic virus can be prevented from multiplymg in 
tobacco leaves by treating the leaves with thiouracil 
or certain other analogues of pyrimidines and purines. © 

The ninth Theobald Smith Award in Medical 
Sciences for 1958, comprising 1,000 dollars and & 
bronze medal, has been awarded by the Association 
to Dr. Irving M. London, of the College of Physicians 
and Columbia University. This award was 
established in 1936 by Eli Lilly and Company. Dr. 
London received the award in recognition of his 
significant oontributions in the flelds of porphyrin, 
cholesterol, and protein metabolism. He has studied- 
the life-span of the red blood cell m normal and 
pathological states, such as sickle cell ansamia, poly- 
cythsrnia .vera, and pear pom anemise Using 
isotopic tracers, he has developed a technique for the 
study of antibody formation in surviving tissue. This 
provides not only a method for studying the capacity 
of individual tissues to form antibodies, but also a 


controlled system for the study of protein synthesis 
$n viro. 


Declassification of Konie Information 


As a ræult of the recommendations made by the 
sixth Tripartite Deolaæification Conference held at 
Chalk River, Ceanada, during April 8-10, 1958, 
amendments have been made to the Declaæificetion 
Guide used to decide what atomic energy information 
may be published and what must remain secret. 
Dealing with reactors, a major difficulty m formulatmg 
policy has been that no dividing line can be 
drawn between such power-producing reactors and 
reactors for plutonium production or military pur- 
poses, and mdeed designs have been discussed for 
dual-purpose reactors for producing power and 
plutonium. It was agreed that while information of 
critical importance for the design or operation of 
reactors for plutonium production or military 
must still be kept secret, information Soret for 
studies of the economics of power reactors should so 
far as' poasible be released. Up to the present, all 
work in production establishments, such as the 
Windsoale and Capenhurst works, has been .treated 
as classified. It bas been agreed that many of the 
leas important details and processes can now be 
released, while maintaining secret the production 
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technology of substances of critical importance to 
the project. However, in the case of heavy water 
and graphite production and the reduction of uranium 
compounds to metal, it has been agreed that some 
of the older production processes can now be de- 
classified. All mformation on the neutron cross- 
sections of carbon and graphite has been ‘declassified. 
The fiasion-rate of plutonium-240 has 
been declasarfled. As a result of previous conferences, 
values for the thermal neutron cross-sections of 
uranium -235, uranium-238, natural uraniam and 
plutonium-239 were released. It has now been agreed 
that the cross-sections may be published im the 
ordinary way, together with experimental details of 
the method of measurement. Much of the basio 

i of plutonium has already been declassified. 
It has now been agreed that some af the physical 
properties that are related to the metallurgy of pure 
plutonium can also be released. Basio chemical 
studies involving the use of ion exchange resins for 
all elements except plutonium oan be released, as 
can basio studies on the chemical kinetics of fluoride 
corrosion. Informstion can now be released on the 
aad of fission produote as sources of radiation 

industrial and medical purposes. 


Sclentific Requirements of Pakistan 


At the Sixth Pakistan Science Conference, held in 
Karachi during January 18-23, the tial 
&ddrees was given by Dr. M. Raziuddin Siddiai, 
vice-chancellor of the University of Peshawar, who 
chose as his subject “Scientific Research in the East”. 
After referring to the fact that the early development 
of all sciences owed much to the scholars and savanta 
of the East, who at the dawn of history were both 
leaders and sole workers in all branches of knowledge, 
Dr. PTEE S affirmed that freedom of inquiry and 

expreasion are the two essential conditions 

For kay bind GF incellctanl Gomi. and 
scholarship thrive, he said, only where and when the 
true democratic spirit prevails, and the neglect of 
these conditions has bean an important factor in the 
decay of scientific activity in the East during the 
few centuries. Another factor has been the 


pee of values and lack of appreciation of ~ 


intellectual achievement : even now it is not generally 
recognized that education and research are as essential 
elements in national defence as armed forces, and 
that scientific education and research have their 
place in any long-range defence plan. 

The mmediste problem for Pakistan, Dr. Siddiqi 
continued, is not so muoh that of providing 
mechaniog, technicians or science teachers as to 
produce the experts and research -workers of the 
highest standard who oan discover and develop 
its natural resources, build up new industries, 
and design and instal the plant required. An 
intensive search for talent among students is 
ee and, when found, the prospective experts 

investigators should be given a much longer 
training than is at present customary. Status and 
remuneration also require attention, and "work 
in the scientific and technical fleld should be sure of 
ample reoognition. Adequate provision should also 
be made for fundamental research, and this is a 
p i um n E Apart 
ee the research work at the univer- 

ais well-p and equipped scientiflo academies 
and. REE Mbps Es d uie and it is also 
deeir&b remedy ure of the existing organ- 
iration for research to produce the apparatus and. 
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equipment essential for research purposes. Dr. 

Siddiqi emphasised that Pakistan cannot always rely 

on o countries for the supply of the easential 
tools of research. 


Plankton Studies 

IT is a matter of common obeervation that plankton 
is very unevenly distributed in the sea and, more- 
over, frequently it appears to be the case that any one 
patch may consist almost entirely of phytoplankton 
while another is mainly zooplankton. Two principal 
theories, not mutually exclusive, have been put 
forward to account for this. One, associated with 
the name of Harvey, is that the zooplankton would 
graxo down a patch of phytoplankton, increasing 
correspondingly in numbers as it does so, until the 

hytoplankton is used up, and this would be followed 
bs the dying off or migration of the zooplankton, 
leaving & more or less free area in which the phyto- 
plankton could once again forge ahead. The other, 
associated with the name of y, suggesta that a 
high concentration of phytoplankton in some way 
actually repels the zooplankton and keeps it from 
invading the'aree. Richard Bainbridge (J. Mar. 
Biol. Aasoc., 32, 385; 1953) has approached the 
whole problem from the experimental angle. Several 
Ingenious pieces of a tus made of dei tans! 
‘Perspex’ tubes, incl @ circular channel 4 
diameter with an internal diameter 2 x lj m., made 
it possible to follow the migration of lankton, 
horizontally and vertically, under contro oon- 
ditions. An arrangement of sliding water-tight doors 
and admission points allowed of the setting up of 
phytoplankton gradienta and the subsequent intro- 
duction of zooplankton. On the whole, using & fairly 
wide range of organisms, the evidence obtamed 
favours the ‘grazing’ hypothesis, but with active and 
directive migration, both horizontal and vertical, 
seine & part than perhaps had been en 

initial experiments it was found 

a ue Misco 
of Niixech4a in very high concentration, showed a 
toxic or excluding effect. 


Activity of Fungl In Dried Soil 


Iw relation to the very considerable work now in 
progreas both m the flelds of antibiotics and plant 
pathology, it is easential that fungal cultures can be 
stored for considerable periods of time without 
losing their pristine physiological properties; in 
particular, their pathogenicity and their ability to 
produce particular substances under specified con- 
ditions. In & recent paper, R. G. Atkmson (Canad. 
J. Bot., 81, 5, 542; 1958) has reviewed some of tho 
methods which have been used for storing fungal 
cultures and has contributed new data on the sur- 
vival and pathogenicity of Alternaria + after 
five years in dried soil culture. Soil cultures of 
Alternaria raphani, a seed-borne pathogen of radish, 
that had become dry when four to six weeks old, 
were still viable after five years. The Tttcidence of 
residual viable centres in cultures of four of the five 
wild types studied was much higher than in those of 
their respective variante, on the basis of colony 
counts from platings, of 5-gm. samples diluted one- 
fifth. The reverse of this waa true for the remaining 
wild type and ita variant. This pair was also 
unique in that the wild had been shown to 
possess little infectivity, ita variant had 
proved to be highly virulent. The fungus showed no 
change in cultural charaoteristios after ite five-year 
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period in dry soil nor any loas of virulence 

when planta of radish, stock and wallflower were 

inoculated. ; 

Royal Astronomical Society : Officers for 1954—55 
At the annual general meeting of the Royal 

Astronomical Society, held on February 12, the 


following officers were elected for 1954—55 : President, 
Vice-Presidenis, Miss Flora M. 


Mineralogical Sodety of Japan: Officers 


Tum following have been elected officers of the 
Mineralogical Society of Japan. President : Zyunpei 
Harada (Hokkaido University, Sapporo);  Geore- 
tories: Keiichi Omori (Tohoku University); and 
Toshio Sudo (Tokyo University of Hducation). 
Treasurer: Bumpei Yoshiki Labor- 
atories of the Asahi Glase Co.) Hditors : Nobuo 
Katayama (chef editor), Teiiobi Ito, Beitero Tsuboi 
and Takeo Watanabe (University of Tokyo); 
Zyunpei Harada (Hokkaido University); Keiichi 
Omori (Tohoku University);  Jiteutero Takubo 
(University of Kyoto); and Toyofumi Yoshimure 
(Kyushu University). The Society was formed at an 
mA meeting held in the University of Tokyo 
on June 30, 1952. Its objects are to promote the 
study of mineralogy and related sciences and to bring 
together Japanese workers engaged in mineralogical 
research. ‘Two series of publications are issued as 
official organs of the Society : "Kobutsugaku Zasshi (J. 
Min. Soo. Japan), of which Nos. 1, 2 and 3 were 
published in September 1052, January 1953 and May 
1953, ively ; and Méneralogtoal Journal, first 
publi in Beptamber 1953). l 


University of Birmingham ' 


Dr. W. F. R. Pover 
University Research Fe 
the following during the tenure of their poete ae 
research workers in chemistry : Nadim A. Ghanem, 
Dr. Herbert A. Laitinen, Dr. W. G. P. Robertson, 
Dr. W. Brock Neeley and G. Vaughan. The following 
have resigned from the University: Dr. B. A. 
Pethica, lecturer in pharmacology, on his imt- 
ment as lecturer in the Department of Colloid Science, 
University of Cambridge; and G. D. Mitchell, 
lecturer in gociology, on his appointment as lecturer 
in of the sub t of sociology, Univer- 
sity College of the South-West of England, 
The Gas Council has established | 
scholarships, tenable for a period of three years, in 
the University Department of Chemical Ing ; 
one scholarship will be awarded each year. An 
‘ion’ to the Sahara desert is being organized 
by Dr. E. B. Edney, reader in entomology, Depart- 
ment of Zoology and Comparative Anatomy, and 
Dr. J. Kolbusrewski, lecturer in the Department of 
Oivil ing. Dr. Edney will study the ecology 
of deeert and Dr. Kolbuszewski will con- 
tinue his studies on the wind deposition of sands. 
Another expedition ia being made this year, the pur- 
pose oftwhich is to study stratigraphy and palmont- 
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ology in west Spitsbergen, and is being organized by 
Mr. P. A. Garrett, lecturer in the Geology Depart- 
ment, in conjunction with the University College of 
the South-West of England, Exeter. The University 
of Birmingham has made grants of to £500 to 
each of these two expeditions in order to defray 
The Hurley Lecture of the University 
will be given in the Ohemistry Theatre, Edgbaston, 
at 5 p.n. on Maroh 5, by Dr. D. M. 8. Watson, 
formerly Jodrell professor of zoology and comparative 
anatomy in University College, London. 


Nuffield Foundation Awards In Dentistry, Blology 
and the Social Sclences 


Tra Nufflield Foundation is offering & number of 
fellowships, scholarships and bursaries in the fields . 
of dentistry, biology and social sciences as follows. 
The fellowships for dentistry are for persons, aged 
25-35 years, with dental qualifications, to receive 
additional training in pure and applied science 8o as 
to undertake an academio career in dentistry, and 
also to enable graduates in medicine or science to 
receive training (not necessarily for a registrable 
dental qualification) that will fit tham for teaching 
and research in dental health and disease; the 
fellowships are worth £500-800 a year for one to 
three years, E ud qm must be received by 
March 1. Dental scholarships, for one year 
only, are available for students at university dental 
schools in the United Kingdom: and cover tuition 
fees and a subsistence allowance of not more than 
£200; applications must be received by June 80. 
The Foundation’s scholarships and bursaries in 
biology and the social sciences are for graduates of 
British universities, preferably within the age-group 
22-35 years. The awards in biology are for persons 
who have graduated in physics, chemistry, mathe- 
matics or engineering, but who have had no traming 
in-a biological subject, and who wish to receive such 
training in biology as will enable them to undertake 
research and teaching in the United Kingdom in 
biological sciences. The scholarships are for persons 
with some previous experience in uate 
research in their own subject and are worth £500—600 
& year (plus tuition fees) ; the bursaries are for those 
who have recently graduated and are worth £850 & 
year (plus fees). In both cases a marriage allowance 
of £50 & year and £50 for each of the first two children 
will be paid. Applications must be received by 

I. The awards for the social sciences are 
similar to those for biology, t that applications 
must be received by May 1 and the holder may have 
a degree in any subject other than the social sciences, 
psychology or economics ; subjects suitable for study 
are political science, social psychology, anthropology, 
social statistics and sociology generally. (but not 
economics). plication forms for all these awards 
and further information oan be obtained from -the 

, Nuffield Foundation, Nuffield Lodge, 
Regent's Park, London, N.W.1. 


Semiconductors: Conference In Amsterdam 
Tosa Netherlands Physical Society, with the 
of the International Union of Pure and 
Applied Physics and the United Nations Educational, 
Scientific and Cultural Organization, is organizing 
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band picture in polar and non-polar semiconductors, 
photoconductivity in semiconductors (such as lead 
sulphide, lead telluride, lead selenide, zinc sulphide 
and cadmium sulphide) and the application of 
general physical chemical laws for the preparation 
of semiconductors with specific properties. During 
the mornings, main lectures, with time for discussion, 
will be given and the subjects will be considered in 
more detail during the afternoons, when sectional 
meetings will be held and brief contributions of 
10-15 minutes in duration may be read. The official 
languages of the conference will be English, French 
and German. The conference is open to all, without 
fee, on application to the secretary, Dr. H. J. Vink, 
Floralaan 142, Eindhoven, from whom further 
information can be obtained. 


Tenth International Congress of Agricultural and 
Food Industries, Madrid 


Tua Tenth International Congress of Agricultural 
and Food Industries, arranged under the auspices of 
the International Commission of Agricultural Indus- 
tries, will be held in Madrid during May 80—June 6. 
- Besides reviews and discussions of & wide variety of 
general problems m world agriculture, food and 
agricultural industries, studies will be made of a 
ial, or specially processed, foodstuffa. 
The International Commission is an inter-govern- 
mental organization, meeting once or twice a year, 
the purpose of which is to study scientific, technical 
and economic long directly or indirectly affecting 
the food, agricultural and biological mdustries in 
various countries. ' Its headquarters are at 18 Avenue 
de Villars, Paris 7°. Further information regarding 
the Congress in Madrid oan be obtained from the 
General Secretary of the Tenth International Con- 
eed Agricultural and Food Industries, Zurbano 3, 


Postgraduate Course at Salford on Chromato- 
graphy | ; 
A POSTGRADUATE course on both the theory and 


ation can be obtained from Dr. E. G. Edwards, 
Royal Technical College, Salford. 


Announcements 


Miss Purre Banonay-BwrrH, secretary of the 
International Committee for Bird Preservation, has 
been awarded the Gold Medal of the Sveriges 
Djurakyddsfdreni Fauksfórbund in recognition of 
har work for bird protection and especially with 
regard to the prevention of oil pollution of the sea. 
ee ee ee 
Ambassador on February 9. 


Tua Aberdeen Section and the Food and Agri- 
culture Groups of the Society of Chemical Industry, 
east with the Soottiah Branch of the Institute of 

iology, will hold a oonferenoe on "New Develop- 
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ments in the Utilization as Food of Fish and Agri- 
cultural Products and their By-products”’ in Aberdeen 
during September 30-October 2. Details of the 
papers to be read and the visits which are being 
arranged will be published m due course. 


APPLICATIONS are invited for grante from the 
Clough Memorial Research Fund of the Edinburgh 
Geological Society for geological research in Scotland 
and the north of England (Northumberland, Durham, 
Cumberland, Westmorland end Yorkshire) during 
Apri 1, 1954-March 31, 1955. The Fund was 
founded in 1935 for the purpose of encouraging 
geological research and about £80 ıs available 
annually. Applications must be sent before March 31 
to the Secretary, Olough Memorial Research Fund 
Committee, Edinburgh Geological Society, Synod 
Hall, Castle Terrace, Edinburgh 1, from whom 
further information oan be obtamed. 


Two scholarships, tenable at research institutions 
in France during the academic year 1954-55, are 
being offered to British workers in medical science, 
excluding clinical medicine, by the Medical Research 
Council on behalf of the Centre National de la 
Recherche Beientiflque. They are intended for young 
graduates in mediome or aciance who have already 
had some experience in & branch of medical science 
and are worth 50,000—70,000 francs a month, with 
ù supplementary allowance, payable in sterling, for 
married men. A workmg knowledge of the French 
language is essential. Application forms, to be re- 
turned by Maroh 81, further details can be 
obtained from the Secretary, Medical Research 
Council, 38 Old Queen Street, London, S.W.l. 


Tos Mond Nickel Fellowships Committee 1s 
offering & number of fellowships, open to persons of 
British nationality with degree or equivalent quali- 
fications, so that they can obtain wider d 
and additional treining in industrial establi nta, 
at home or abroad, in order to make them more 
suitable for future employment in senior technical 
and administrative positions in British metallurgical 
industries. Each fellowship will cover one full work- 
ing year and will be worth £900—1,200. There are 
no age limita; but awards will seldom be made to 
persons more than thirty-five years old. Application 
forme, to be completed by June 1, and further 
Information can be obtained from the secretary, 
Mond Nickel Fellowships Committee, 4 Grosvenor 
Gardens, London, 8.W.1. 


Tum ological Institute has 
six public lectures, which began on February 16 with 
an addres by Prof. H. J. Fleure on ‘The I 
Heritage: its Study and Demonstration”. The 
remaining five lectures will be given at fortnightly 
intervals on Tuesdays at 2.80 p.m. in the meeting 
room of the Royal Society of Arts (6 John Adam 
Street, London, W.O.2), the next ane being on March 2. 
The respective subjects and speakers wil be: 
anthropological aspects of blood-group studies in 
Britam (Dr. J. A. Fraser Roberts); the rural com- 
munity (Prof. Adam Curle); ploughs in Britain 
(F. G. Paine) ; the importance of custom in industrial 
society (H. N. C. Stevenson) ; and the application of 
enthropological knowledge to our industrial society 
Sir Robert Hyde). Each lecture will be followed by 
i lon. Admission is free. All inquiries should 
be directed to the Royal Anthropological Institute, 
21 Bedford Square, London, W.C.1. 


940 
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ELECTRON MICROSCOPY GROUP OF THE INSTITUTE OF PHYSICS l 
ANNUAL CONFERENCE 


HE annual oonferenoe of the Electron Mioro- 

y Gro of the Institute of Physics was held 

in Br Co University of London, durmg 

November 10-11. The Group held its meetings in 

the lecture theatre of the Physica t, and 

was welcomed by Prof. J. D. head of the 
Department. 

Papers covering the electron microscope and 4 
wide range of its applications were read. The first 
paper e the conference was presented by M.E. 

ine and T. Mulvey (Associated Electrical Indus- 
tries, Aldermaston) on the correction of astigmatiam 
in electron lenses. They have analysed the edge 
diffraction test of Hillier and Ramberg’, showing that 
ib ia sufficiently sensitive to allow adequate correction 
to obtain 10 A. resolution, and they described the 
design and application of a four-pole cylindrical 

j tor lens. 

eral papers were presented covering chemical 
applications of electron microscopy, one of which, by 
E. Crampeey, Dr. M. Gordon and J. W. Sharpe 
(Royal Technical Oollege, Glasgow), desaribed an 
electron migroscope study of the Hydrochlorination 
of natural and synthetic polyisoprene. Miss K. Little 
(Medical Research Council Radiobiological Research 
Unit, Harwell) described how the electron beam 
energy could manifest itself as heat and as & source 


Mechanical 

i for preparation of soep fibres 
present in alkali base greases, whereby oil is v - 
ized in vacuo to leave the soap fibres un in 
gize, shape and arrangement for viewing in the 
electron microscope; the specimens are used in 
research into the function of the structure of & grease 
in the lubrication of roller bearmgs. 
with the reflexion electron 


Ansociated Electrical Industries, Aldermaston. ; 
J.W. Menter and his colleagues at Cambridge described 
work on synthetic and other fibres, electrodeposita 
and the polish on diamonds, while Dr. J. F. Hali- 
the finish of surfaces 


structures (such as olectrodeposits) are more easily 
identiflable than by replica or light microscopical 
teahniques. - 


electron-beam focusing 
times better than for pisse ria lenses. a 
grapbs obtained with magnetic d owed 
resolution of the order of 1 p. Among the metal- 


results an aluminium-tin alloy (5 per cent 

tin) 0-020 in. thick showed the deposition of tin to 
be along the aluminium grain-boundaries. ~ 

Dr. V. E. Cosslett (chairman of the Electron 
Microscopy Group) and M. E. Haime (Associated 
Electrical Industries, Aldermaston) gave & report of 
the electron microscopy conference held m Innsbruck 
during September 16-19, 1958. This was followed 
by a comprehensive report by D. E. Bradley (Associ- 
ated Electrical Industries, Aldermaston) on the 
development of a new technique for. producing 
strong specimen-supporting membranes and. also 
replicas of high resolution. To make the supportmg 
films, carbon is evaporated in vacuo by passing a 
high current between two pointed carbon rods 
mounted so that the pointe are lightly held together. 
The evaporated oarbon is allowed to fall on to the 
surface of glass, from which it may be stripped and. 
mounted on specimen grids in the usual way. It 
may also be evaporated on to the surface of glycerol 
or plastio. In the latter case the plastio is dissolved 
away after the composite film is on the grid. To 
make the replicas two methods have been developed. 
For examining photographic grain, carbon is evap- 
orated directly on to the emulsion, floated free on 
the surface of water, and mounted for the electron 
microscope. For metal surfaces, a plastic replica is 
made in the aooepted manner, carbon deposited on 
the replicating surface, the composite replica mounted 
on a grid, and finally the plastic dissolved away. 
The carbon replica may be ahadowed if desired. The 
carbon films produced im this way withstand the 
electron beam better than plastio and are more 
transparent to the beam. Some research done with 
this method was presented by J. F. Nankivell 
(Cavendish Laboratory, Cambridge) and E. Smith 
and Dr. J. Nutting (Metallurgy Laboratory, Oem- 
bridge) which supported Mr. Bradley's clam of high 
resolution. Dr. O. E. Challice (Wright-Fleming 
Institute of Microbiology, London) how he 
had used the method for backing thm biological 
sections. ; 

Unexpected aspects of the po — gilioa 
replica technique experienced at the Shir Institute, 
Manchester, were described by S. F. Ward and Dr. 
D. G. Drummond. They showed that although silica, 
when evaporated on to the polystyrene, covers the 
whole surface, it remains thinner in the lee of & 
projection than elsewhere, producing & ‘gelf-shadowing’ 
effect. This effect was also shown by Mr. Bradley m 


. his carbon replicas. A method for examining selected 


areas ôf surfaces using wet-stripped replicas was 
described by G. R. Booker (Metropolitan-Vickers 
Electrical Co., Ltd., Manchester). The selected aree 


microscope using a specimen screening aperture. A pli- 
cation of the anodic replica technique to the y of 
the structure of oest alumini alloys 


waa described by Mia M. K. B. Day (British 
The biological session was 
(School of Medicine, Leeds), 
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on the attainment of high resolution from thin tissue 
sections, and that, to attam a resolution 
of 10 A., the section must be 100 A. or leas m thick- 
ness. A short discussion followed in which Mr. Hame 
(Associated Electrical Industries, Aldermaston) stated 
that, to avoid in the final photographic 
rint due to random fluctuations in the electron 
oa a 10-A. resolution micrograph must be recorded 
on the photographio plate at a magnification of not 
leas than x 50,000. B. C. Valentine and Dr. J. R. G. 
Bradfield (University of Cambridge) then presented 
two in the first of which they deeoribed how, 
by the suspendmg fluid from a drop `of 
suspension on & oollodion-oovered grid, damage to 
bacterial cells oan be minimized. In their second 
paper they described preliminary observations on 
0:085- sections of Staphylococous aureus and Para- 
colon baolius. Bodies described as resembling 
chromosomes were shown in the nucleus, which waa 
demonstrated to contain deoxyribonuoleio acid by 
use of a modified Feulgen stain. 

Dr. T. H. Flewett and Dr. G. Eaves (School of 
Medicine, Leeds) showed sections of egg r membranes 
infected with vaccinia virus, ultra-thm sections of 
the vaccinia virus being demonstrated. Dr. E. M. 
Brieger and Dr. A. M. Glauert (Strangeways Labor- 
atory, Cambridge) showed some sections of lung and 
spleen of mice infected with bovine tubercle baoillus. 

Mra. B. E. Williams reported that the National 
Physical Laboratory, Teddington, has developed a 
oheap method of producing gelatin copies of diffraction 
gratings, from which it is possible to make 'Formvar' 

replicas for the electron microscope for use m - 
floataon calibration. The Laboratory is iun. qu 
de ee eee ee eee gd Oe 
postage and packing. O. E. CHALLICE 


! Hilller, J., and Romberg, H. G., J. App. Pkys,, 18, 48 (1047). 


NORTHERN SECTION OF 
THE PHILOSOPHY 
OF SCIENCE GROUP 


INAUGURAL MEETING 


N ingugurel meeting to constitute the Northern 
Section of the Philosophy of Science Group of 
the British Society for the History of Science was 
held in the Staff House, University of Manchester, 
on January 30, at 2.30 p.m. Despite the oold weather, 
which made travel difficult, it was attended by 
representatives from the Universities of Leeds and 
Liverpool and the University College of North 
Staffordshire. Of those from the University 
chester, eleven departments were ene cae, 
child health, classics, chemistry, extra-mural, mathe- 
matics, philosophy, peychology, radio astronomy, 
theoretical physics and zoology. From Leeds the 
departments resented were mathematics, medical 
physics and p hy; from Liverpool, philosophy 
and zoology ; and from North Staffordshire, philo- 
sophy physics. 

After Prof. L. Rosenfeld (profeasor of theoretical 
physios, University of Manchester) had been elected 
chairman of the businees meeting, Dr. W. Mays 
(University of Manchester) gave an account of how 
the proposal for a Northern Section arose. He pointed 
out that for a number of years it had been felt by 
some members of the Philosophy of Science Group 
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who were living m the North of England that they 
were missing a good deal by not being able to attend 
ita meetings, and it was therefore considered appro- 
priate to have a Section of the Group m their part 
of the country. Such & Section would help to bring 
together people interested in the philosophy of science 
and encourage discussion and research. Inquiries 


- made ab Leeds, Liverpool, Sheffield and North Stafford- 


shire as well as Manchester showed that there was 
considerable interest in the proposal. The members 
romoting the scheme therefore decided to ask the 
hilosophy of Soience Group for permission to form 
Section, and this was readily granted. 

Ag far as future activities are concerned, it is hoped 
to hold meetings at regular intervala at the various 
university centres taking part in the scheme. ‘There 
will obviously have to be & good deal of flexibility 
and decentralization, and, wherever possible, local 
centres will be encouraged to organize their own 

The resolution to form the Section was then put 

to the meeting and carried, and it was decided to 
elect a provisional committee to take charge of 
affairs until October, when there will be a general 
meeting and officers will be elected for the year 
1954—55. Prof. D. M. Emmet (professor of philosophy, 
University of Manohester) was eleoted provisional 
chairman of the Section, and Dr. Mays provisional 
honorary secretary and treasurer. It was resolved 
that the committee be of two repre- 
sentatives from each University, and that members 
should be elected by the Philosophy of Science Group 
on the recommendation of the Section. Twenty-eight 
applications for membership were made at the 
meeting. 
Prof. L. Rosenfeld then gave a lecture on 
“Rationalism in Antiquity”. The topio, he said, has 
philosophical as well as eoientiflo implications. If 
one examines the atomic theory of Democritus, one 
is struck by the modernness of his as he 
seriously attempts to give & rational explanation of 
the universe devoid of theological or mythological 
content. The view has been advocated that the 
growth of rational thinking in Ancient Greece, which 
led to the birth of Ionian natural philosophy, was to 
some extent conditioned by the social and economic 
changes at the time. During the Pre- 
Socratic period the Greeks had the East opened up 
to them for trading purposes. In some ways one is 
reminded of'the growth of scientiflo ideas during the 
sixteenth century as a result of navigational dis- 
coveries. 

With the breakdown of Athenian democracy and 
its subsequent domination by Alexander, Greek 
philosophy lost its flexibility and became rapidly 
systematized. A new type of literature developed, 
the writing of Utopias with their veiled criticism of 
the authorities. The seeds sown by free discussion 
among the earlier Greek thinkers became, in Alex- 
andrian times, Stoiciam and Epicurianism; but 
whereas Democritus represented an optimistic and 
constructive philosophy, Epicurus and Lucretius 
represented a philosophy of peessimisn fighting 
against a decaying civilization. 

But the ideas of the Milesian thinkers were not 
entirely original The first international carriers and 
merchants were the Phomicians, If the philosophical 
thought of the Phosnicians was purely mythological 
in character, the hypothesis that there is a relation- 
ship between rationalism and commercial adventure 
becomes considerably weakened. The little that is 
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known of Phosnioian cosmology would seem, how- 
ever, to indicate that ib too was rationalistic m 
character. Though this resemblance between 
Phosnician and Greek thought may have been solely 
due to their both bemg seafaring nations engaged 
in commeroe, one cannot entirely rule out the 
possibility that the former had some influence on 
the latter. W. Mays 


BRITISH GELATINE AND GLUE 
RESEARCH ASSOCIATION 


RESEARCH PANEL MEETING 


HE seventh meeting of the Research Panel of the 

British Gelatine and Glue Research Association 
was held at Beale’s Restaurant, London, N.7, on 
November 26, with the director of research, Mr. 
A. G. Ward, in the chair. 

The meeting took the form of a sgympoarum on 
soluble collagens, the salient points under discussion 
being outlmed in a general introduction, given by 
Dr. R. H. Smith (Biophysics Unit of the Medical 
Research Council). The remaining speakers then gave 
more detailed accounta of the progress made and 
conclusions reached in studies made using specialized 
techniques. Dr. R. W. G. Wyakoff (science attaché 
to the American , London) reviewed the 
evidence for the conclusion that the fine structure of 
reconstituted collagen fibrils, as revealed by electron 
micrographs, depends upon the conditions for repre- 
cipitation (for example, the pH and the precipitating 
agent). At present, four kinds of order may be 
produced, only two of which (with spacings of 640 A. 
and 210 A.) have been seen in native collagen. The 
remaining forms are fibrils with & spacing greater 
than 2000 A. and fibrils. 

Dr. F. O. Kelly (Biophysics Unit of the Medical 
Research Council) deacribed in some detail experi- 
ments on the production of segmented material by 
adding nucleotides (such as adenosine triphosphate) 
to solutions of alkali-soluble collagen, prepared by 
c n 


ited by die s and properties of the materials : 


the reconstitution of oitrate-extracted 


uuu d Rt 
that of native ox-hide oollagen. These results are of 
particular gi to the manufacturer of gelatine, 
who normally pre-treata the raw material under acid 
or alkaline oonditions. 

Dr. D. 8. Jackson (Rheumatiam Research Centre, 
Manchester) gave an acoount of recent work on the 
evaluation of the relative importance of ionio and 
hydrogen bonds in determining the stability of rat- 
tail tendon. About one-quarter of the stability 
appears to arise from ionic linkages between collagen 
and chondroitin sulphuric acid, the main muoopoly- 
saccharide present in tendon. 

An extensive investigation, using human abdominal 
subcutaneous connective tissue, has led to the con- 


clusion that this tissue contains at least three acid ' 


polysaccharides, none of which is identical with 
chondroitin sulphate. Dr. R. Consden (Special Unit 
for Juvenile Rheumatiam, Maidenhead) described 
the work leading to this conclusion, and Dr. J. H. 
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Eastoe (British Gelatine and Glue Research Associa- 


tion) mentioned that he had found similar idi rad 


in bi muoopolysaocharides m the ox-femur 

The important question of how oollagen fibres 
arise within living tissue was discussed by Dr. B. 
Fitton Jackson (Biophysics Unit of the Medical 
Research Council), who paid attention particularly 
to the evidence obtained from phase-contrast micro- 
Boopy and electron microscopic studies on the 
ossification of embryonic cartilage in the chick. 

The final topic for discussion was high-anglé X-ray 
diffraction in collagen. Mr. A. O. T. North (Wheat- 
atone Physics Laboratory, King’s College, London), 
after indicating the difficulties associated with 
obtaining reoonstituted oollagen in & form suiteble 
for X-ray diffraction work, disoussed the information 
which has been obtained from diffraction diagrams 
of swollen rat-tail tendon. Such diagrams are typical 
of & helical rather than a sheath-like structure for 
collagen. Dr. P. M. Cowan (also of the Wheatstone 
Physios Laboratory) elaborated on this conclusion, 
mentioning thé requirements of bulk density and 
the importance of proline residues in connexion with 
hydrogen-bonding and stereochemical considerations. 
The helical structures proposed by variots authors 
for collagen have been examined by the optical 
diffraction pattern method, and none appears 
satisfactory. 


ARAB NATIONS SCIENCE 
"CONGRESS IN ALEXANDRIA 


SCIENCE oongreas for the Arab nations, 
arranged by the Arab Nations Organization, 
was held m Alexandria, for the most part m the 
Puoi] of Commerce of the University. of Alexandria, 
September 1—8, 1958, under the presidency of 

Prof. Mostafa Nazif, vioe-rector of Ibrahim Univer- 
ined Cairo. A cR na I DIA 


Pulsetine, Baudi Abus din Ll i xeu ml 


congra vas opanad by the president of the Republ 
of General Neguib, who, with the official 


delegates ab apes the nations participating, gave short 
speeches in which they stressed the importance of 
scientific co-operation among the Arab nations. 

The activities ofthe congress were grouped into 
three sections. The first section, on original researches, 
consisted of about sixty papers dealmg with mathe- 
matics, astronomy, physics, meteorology, biology, 
geology and these were read 
before three groups, each ‘of which held four meetings. 
Full details of these researches will be published in 
a special book to be issued by the organizing com- 
mittee of the congress. At the second section, on 
aa rie Bolentiflo problems, the subjects discussed 

ealt with scientifico terminology ; editing, trans- 
lating and publishing books ; the training and equip- 
ment of science teachers for schools ; and the importance 
of science to the national economy. The 
committee for the congrees had previously 
for the discussion of these problems by forwarding 
questionnaires to members of the teaching staff m 
the universities and ministries of education in the 
participating nations, and the replies had been pub- 
lished in book-form and circulated to members of the 
The Arabic language 


in pavers and encouragement of the publication 
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of scientific books was stressed. The third section of 
the congress was devoted to general cultural talks, 
and the subjects dealt with in this section mamly 
comprised the history of science in the Arab nations, 
such as progress in mathematical and navigational 
snnoce by Kurwmi Tba E aytan Khowürient 
) Tousy, El Bayrouni, El Battani, Ibn Sena, Gaber 
Ibn Hayan and others. 

During the congress, exhibitions were arranged : 
one dealing with modern materials organized by the 
United Nations Educational, Scientific and Cultural 
Organization, another with the history of science m 
the Arab nations, and a third with scientiflo books 
written in Arabio and other languages. The congress 
also for visits to places of salantrfic Interest, 
such as the Institute of Marine Biology at Alexandria, 
the Roman Museum, the Misr Company for Cotton 
Weaving, the Misr Company for Artificial Silk, and 
the Burg el Arab field for desert plants. Among the 
decisions made in the final meeting of the congress 
was a recommendation for the institution of an Arab 
Scientific Union to be initiated by the Arab Union 
Organization. 
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WATER POLLUTION RESEARCH 


REPORT FOR 1952 


HE report of the Director of Water Pollution 
Research and that of the Water Pollution 
Research Board are contained m an in Ing pub- 
lication entitled ‘Water Pollution Research 19062'"*, 
a is nob posible in & short notice to indicate all the 
work that is being done on this important 
biei, and the reporta themselves should be 
consulted. 


Work has continued on the effect of various sub- 
stances on the dismfecting action of ohlorme on 
bacteria in water, and methods have been improved 
for the enumeration of Streptococcus faecalis, an 
o i which is one of the indicators of fmcal 
pollution. Work has also been done on the removal 
of radioactive iodine discharged as & constituent of 
sewage in small amounts into streams after iis use 
In medicine. 

Work on sewage at Birmmgham has confirmed 
that slow rotation of percolating filters lowers the 
biochemical oxygen demand of the effluent and 
considerably increases its nitrification. Other work 
on sewage has ahown that & volume of filtermg 
medium of 10 cubic yards for each 10-20 persons 
gives effuents of very good A Experiments 
done in co-operation with the Board have shown 
that spent liquor from the gasworks at Hinckley can 
be treated in a percolating filter in admixture with 
sewage, in a concentration up to 3 per cent, by 
volume, without causing much deterioration of the 
quality of the efftuent. This proportion is very much 
higher than that possible when gas liquor of the 
ordinary is used. The methods used at Hinckley 
for the treatment of hot gas by electrostatic pre- 
cipitation, with the object of reducing the concen- 
tration of tar acids in the liquor, are described. 
Further work on this subject is in hand. 

Work has also been done on industrial waste 
waters. In the treatment of black liquor reeultmg 
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from the kiering of cotton, an active sludge has been 
developed which, when it is mixed with the neutral- 
ized liquor, causes rapid anaerobic fermentation with 
the evolution of gas containing about 80 per oent of 
methane. Experimente have also been done on 
methods of treating simple and complex metallic 
cyanides mixed with sewage. It has proved possible 
to obtain, from sewage containing potassium, rino 
and cadmium oyanides in concentrations equivalent 
to a hundred parta of hydrogen cyanide per million, 
effuents which contained an average of less than 
0-2 p.p.m. of cyanide. It has also been shown that 
the toxicity of potassium cyanide in small oonoen- 
trations Increases markedly as the concentration of 
oxygen in solution is reduced. This is important in 
the design of toxicity tests and m the effeot on fish 
of toxic substances in rivers. 

The largest section of the report discusses the work 
on the Thames Estuary. Among the subjects studied 
are the distribution of salt and freah water, the 
effect of rough weather in raising the level of oxygen 
dissolved in the water, pollution by discharges of 
organic matter contained m streams, sewage effluents 
and industrial wastes, the particle &ixe of deposits in 
the Hetuary, the important effect of suspended solids 
on the biochemical oxygen demand of Estuary water, 
the inhibition by oxygen of bacterial reduction of 
sulphate to sulphide and the catalytic effect of mud 
in promoting oxidation of sulphide by oxygen in 
solution. 

The presence of large quantities of foam in rivers 
bas been reported from many places during the year, 
and work on this problem is contemplated. "With 
regard to the problem of pollution of beaches by ou, 
mvestigations on methods of preventing this pollu- 
tion, in whioh a number of oil companies are oo- 
operating, is in progress. A special problem, not 

specifically mentioned m these reports, would seam 
to be the general effects of substances now being 
extensively used for the control of pesta of crops. 
Since the end of 1952 Water Pollution Abstracts, 
published by H.M. Stationery Office, has iasued 
35,000 abstracts, and the size of this monthly 
lication was increased in 1953 to meet the e 
number of papers now being written in Britein and 
elsewhere on this subject. - 


THE COSMOTRON AT THE 
- BROOKHAVEN NATIONAL 
LABORATORY 


yb sias information nuolear forces 
roperties of fundamental partiolea can 
bo Frar the study of the interaction of 
high-speed nucleons with nuolear matter and from 
the interaction of individual nucleons. The energies 
required for the production of the lighter x-meeons 
and the heevier mesons are known from cosmic-ray 
investigations, and it has been the endeavour of many 
workers to produce such mesons in the laboratory 
by ‘means of particle &ooelerators. Already during 
1048-47 several particle accelerators capable of pro- 
ducing particles with enargies of 300-400 MeV., 
sufficient for m-mesons, were under construction ; but 
the deaign of aooelerators for production of the 
heavier mesons requiring energies of the order of 
5,000 MeV. had not been investigated. 
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In 1947 the Brookhaven National Laboratory, 
Upton, New York, after careful consideration of the 
scientiflo, economic and practical factors mvolved, 
concluded that the proton synchrotron was the best 

of accelerator suitable for the purpose, and m 

, with the financial assistance of the United 
States Atomic Energy Commision, the design and 
construction of the ooamotron was commenced. The 
assembly took nearly four years, and in May 1952 4 
proton beam of 1,000 MeV. energy was obtained. 
This was increased to 2,000 MeV. in the following 
month, and with suitable modifications to the pole 
windings it is confidently expected that 3,000 MeV. 
will finally be obtained. Machines capable of reachmg 
higher energies are being constructed elsewhere ; but 
the cosmotron was the first high-energy accelerator 
to be constructed and to be operated. 

The work was directed initially by M. Stanley 
Livingston (Massachusetts Institute of Technology), 
then by Milton G. White (Princeton University), and 
finally by G. B. Collins, who is the present chairman 
and who joined the project in April 1950. A detailed 
description of the principle, construction and opera- 
tion of the coamotron is gi in & series of articles, 
edited by M. Hildred Blewett, & member of the 
coamotron staff, in the special cosmotron issue of the 
Review of Sotentific Instruments (24, No. 9; Septem- 
ber 1953). L. J. Haworth, director of the Brook- 
haven Laboratory, contributes a chort foreword, and 
this is followed by a general review, by the editor, 
of the coemotron, discussed component by com- 
ponent and giving data oonoerning the personnel, 
cost and basic 

A ring-shaped magnet guides the particles on 4 
circular path of radius 30 ft., and a radiofrequency 
electric accelerating fleld provides increments of 
energy to the protons which are injected initially 
into the cosmotron, at about 8-5 MeV., from a Van 
de Graaff accelerator. The maximum magnetic fleld 
is 14,000 gauss. The vacuum is maintained by twelve 
20-in. diffusion pumps at & mimimum operatmg 
pressure of 5 x 10-* mm. of mercury, and the 
volume evacuated is about 800 ou. ft. The other 
articles in the series are divided mto sections dealing 
with the magnet, the pole-face windings, the radio- 
frequency system, the injection syetem, the vacuum 
system and the control system, respectively. Finally, 
three short papers deal with the coamotron buildmg, 
eddy-current phenomena and studies of injection 
phenomena in the cosmotron, respectively. 


ALEURONE LAYER IN BARLEY 
& oom ive anatomical investigation. of the 
aleurone layer in the cultivated barley, J. Sawicki 
(Polska Akademia Umsejeinosoi, No. 66, 1-59, pub. 
Krakow, 1952, with English summary) has examined 
103 varieties, representing all the- sub-species of 
Hordeum sativum collected in different parts of the 
world. 

In these materials, the number of cell rows in the 
aleurone layer and its thickness were observed. The 
range of variability of these gharacters was studied 
to Bee if they could be used in the classification of 
barleys. The hereditary transmission of these 
characters was also investigated over a period of 
several years. It has been ascertained that the 
varieties examined show distinct differences in regard 
to both the characteristics studied. The mean number 
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of cell rows in the aleurone layer of the different barley 
varieties ranges from 1:64 to 8-11, and the mean thick- 
ness of the aleurone layer from 49-94 to 110-16 
microns. i 

Obeervatioüis of the two characteristics in lon 
on material from several years and from di t 
climatic conditions showed that they exhibit a com- 
paratively small variability due to the environmental 
conditions. A detailed analysis of variance of material 
of forty varieties from 1987, 1988 and 1947 cultures 
showed that as regards the n of the cell rows 
the varietal differences are responsible for 93-00 per 
cent of the total variation and for 85-60 per cent as 

thickness of the aleurone layer. The varis- 
tion due to seasonal differences is vary small: m the 
first case 0-00 per cent, and in the second 0-40 per 
cent of the total variation. The remammg amounts 
of variation are due to unknown causes (environ- 
mental changes). Similar resulta were obtamed by 
analysis of the variation of the pedigree lines from 
1947, 1048 and 1949, indicating that there are no 
essential differences between the pedigree lines and 
the examined material of commercial varieties. The 
results obtained justify the view that the aleurone 
characters are comparatively oonstant and may 
therefore be used m olassification. : 

It is held that the resulta of these investigations 
oorroborate the earlier data of Orlow, who found that 
barleys endemic in the Asiatic centre of origin as & 
rule poseess three rows, and those of the African 
centre two rows, of cella in the aleurone layer only. 
As the European varieties of cultivated barley show 
a similar differentiation, the possibility exista of 
explaining, in some cases, their primary origin. 


FORESTRY COMMISSION IN 
SCOTLAND 


ie a small illustrated pamphlet entitled ‘The 
Forestry Commission in Scotland” (recently pub- 
lished by the Forestry Oommisgion) it is stated that 
the history of forestry in Scotland is & long one. 
in “Macbeth’’, for example, brought the 
Birnam Woods to Dunsinane, a difficult military 
position, and timber from the same Birnam Hill in 
Perthshire was used for helping the national effort 
during the Second World War. Great naturel woods 
onoe covered most of Scotland; but through the 
years, fire, disease and the axe took a great toll. Later, 
many of the remaining forests were exploited for 
charcoal for iron-smelting pu pee followed by 
the spread of sheop-raising at the end of the eighteenth 
century. i 
It was the greet inroads into the woods of the 
country, almost entirely privately owned, dp ad 
First World War that brought the Forestry - 
mission under the Forestry Act of 1919. The Com- 
mission was reconstituted by the Forestry Acts of 
1945 and 1951. Under the 1945 Act the Commission 
was made subject to direction from the Minister of 
Agriculture and Fisheries and the Secretary of State 
for Scotland. In Scotland all land acquired through 
the Forestry Fund is vested in the Secretary of State. 
Between the World Wars & t deal of planting 
vis doas Uy 4hs foreiy. Comin ion, but the 
regultant cp were gtill too young to provide 
any contribution of value to the timber requirements 
of the Becond World War. Once again it was the 
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privately owned woodlands which were subjected to 
over-felling, no leas than 844,000 acrea being felled. 
In Scotland this -war-time felling amounted to 
155,000 acres, with the result that many a glen and 

mountam-side are now no longer recognizable. 
` In 1946 the Commission embarked on a big post- 
war programme, the aim of which is to produce five 
million acres of productive forests in Great Britain. 
This mvolves the development of three million acres 
of new forest mainly on moorland and mountain-side 
and other land of low agricultural vatue, and the 
restoration to full production by private owners and 
the Commission of two million acres of existing 
woodlands. It is proposed that not leas than half 
the new planting will be carried out in Scotland, 
where there is & great deal of land eminently suitable 
to afforestation, this beng done without any inter- 
ference with land which can be utilized for agriculture, 
for agriculture has the first call on all land. 

Planting is proceeding all over Sootland at a 
steadily increasing rate. ing the 1951-52 season 
nearly 31,000 acres were planted by the Commission, 
whereas flve years before only about 12,300 were 
planted. By 1956 it is hoped to increase the annual 
rate to forty thousand acres, about 40 per cent being 
in the Highland counties. The Commission has one 
million acres of land in Scotland, three hundred 
thousand acres of which is planted; the balance of 
the land is made up of areas still being grazed and 
awaiting afforestation, land giyen up to forest nur- 
series, unplantable land and mountain tops the 
forests of which come into the national forest 
parks, and lastly a considerable area which will 
remain permanent agricultural land. Among the 
pen of tree used, Scots pine ranks high; but on 

peaty slopes of the western hills, with their high 

annual rainfall, Sitka and Norway spruces are more 
Babimfactory. Other conifers used are the three 
larches, European, Japanese and hybrid, the Corsican 
pine and the Douglas fir, the latter first introduced 
m 1826 from British Columbia by David Douglas. 
The area suitable for hardwoods is limited. Already 
the work entailed has resulted in an inorease of 
popa anon, and forest villages are in the process of 

ing buit. The afforestation campaign will add in 
the future very considerably to the wealth of Boot- 
land, apart from the increase in employment provided 
by the forests and the connected wood industries. 

E. P. SrEBBIMG 


DETERMINATION OF ATOMIC 
MASSES BY THE PYKNO — X-RAY 
METHOD 


By Pror, T. BATUECAS 


Laboratory of Physica] Chemistry, University of Santiago de 
Compostela, Spain 


& previous communication! it was shown that 

the atomic mases of various chemical elementa 

oan be calculated with precision by means of the 

D TUNE method, when the density and X-ray 

ta of the crystalline solid have been measured at 
the same ture. 

It is to be noted, however, that the method as 
described was not capable of the highest accuracy 
because the data used were slightly uncertain. In 
order to remedy this and at the same time to cheok 
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the accuracy of the new method, researches have 
been in progrees since 1950 in this laboratory with 
the object of measurmg the densities of several 
crystalline solids at the same temperature at which 
their grating spaces had been determined. It seamed 
useful to report the first resulta obtained for sodium 
chloride, arsenic trioxide (As,O,, octahedral form), and 
silica («-quartz), as well as the atomic masses deduced 
for sodium, arsenic and silicon. Further, we can add 
(1) another result for the atomic mass of silicon from 
the very precise data obtained at 20° C. by M. E. 
Straumanis and E. Z. Aka? for octahedral silicon, 
and -(2) the value for the atomic mass of calcium 
calculated from the excellent measurements made on 
calcite also at 20° C. by J. A. Bearden’. 

In our calculations of 1950, we adopted calcite as 
reference standard “because im our opinion its 
density, grating space and structural geometric 
constant have been determined with greater acouracy 
than any other orystalline solid”. This was qualified 
by the remark that “Finally, it would be better to 
take as reference standard instead of calcite another 
such as diamond. Then, of course, the value used 
for the Avogadro number would be that deduced 
from diamond". In view of the recent beautiful 
work on diamond of M. E. Straumanis and E. Z. 
Aka‘, ib seems that the time has now oome for 
adopting as standard this latter subetanoe instead of 
calcite. 

Actually, using the ‘methode asymetrique’ (prob- 
ably the most exact method available at the present 
time for mi I j 


grating space at 23:5° O. (all corrections made) 
a5 m (3-559601 + 0:00001,) A., d^** — (3.50882 + 
0-00006,) x 10-* com., taking into account that to 


oonverb to absolute values the values ressod in 
tbe Siegbahn scale, multiplication by the factor 
(1-00202, + 0-000015) is The tem- 


perature of 28.5? O. is that at which J. A. Bearden’ 
determined the density of diamond which seemed 
then to be the most probable value, namely, p rani 
(3-51836 + 0.00004) gm./am.*. 

In our opinion, the diamond is much better than 
calcite as a referenoe standard because the uncer- 
tainty m the molecular weight of the latter is much 
greater than that of the atomic weight of carbon. 
As already stated, in taking diamond as the reference 
standard the value for the Avogadro number used in 
the calculations must necessarily be that referred to 
diamond. Now the unit cell of the latter contains 
aii atoms of carbon and the formula to be used 

be: 


8 Maim = NA. patam. - (d'átam.)*, (1) 


in which the symbols pdam. and damm represent 
in our case the density and-the grating spaoo of 
diamond at 23.5? O. For the atomic weight of 
carbon we assumo C œ (12-011 + 0-0005) in agree- 
ment with that recently found in this laboratory’ by 
means of the gas dimethyl ether (CH,),0, namely, 
O = (12-011, + 0-001,) and identical with the value 
now considered as most probable by E. Wichers’. 
On substituting the appropriate data im formula 
(1), the value of the Avogadro number is found 
to be: 


Na = (60-0236 4 0-0006,) x 10%, 
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a result used in all the calculations of atomic masses 
in question here. 

Sodium chloride. The pyknometric measurements 
made by M. Carreira at 18° C. in this laboratory, 
using our precision teohnique (slightly modified), on 
very pure sodium chloride—fused and carefully dried 
beforeband—gave for the density Basia = (2°16383 + 
0-00005) gm./am.". By taking for the grating space 
the value determined at 18° O. by Y. Tu’, namely, 
d'I a = (568978 + 0-000083) x 10-* cm., and since 
the unit cell of sodium chloride contains four pairs of 
long, the formula is. 


t Mya = Na pma - (waa), (2) 
fram which Myaqa = (58:458 + 0-008,) and on sub- 
traction of Cl = 35-457, the atomic ‘weight of sodium 
is 22-996 + 0-008,. 

Arsenio trioxide (octahedral). Starting with As,O, 
(Merck) and after very great oere in purification, M. 
Carreira has obtained several measurements the mean 
of which gives for the density at 28° C. the value 
p" = (8-8685 + 0-0001,) gm./ecm.*. By taking for 
the I the value determined, also at 
23° O., by Straumanis and levins*, namely, d’ = 
(11-0745 + 0:0001) x 10-* am, and applying the 
formula : 

8 Maso, = NA paso, - (2’ds,0,)" (3) 


one gets for the molecular weight of As,O, 
(895-621 + 0-061) and for the atomic weight of 
arsenic : 

As = (74:905 + 0-015). 


Silica (a-quartz). Using pure transparent quartz 
from de Noya (La Coruna, Spain), M. Carreira has 
made pyknametrio measurements at 18° O. by means 
of the same refined technique. The general means of 
the measurements give for the density of silica 
(a-quartz) the value pgig, = (2:64875 + 0-00008) 
gm.[crn.. For the grating space we sccept ‘the 
values found by A. H. Jay! at 18? O., namely, 
a = 4:9029 A. and c = 5-3933 A., which in absolute 
measure are @ = 4:9128, x 10-* om. and o’ = 
5-4042 x 10-* om. Assuming the unit cell of quartz, 
of hexagonal structure, consista of nine molecules of 
SiO, the formula becomes : 


1 


8 
9 Mmo: = 8. NE NA + QgB10,-O BlO,-C  BlO, (4) 
from which the atamic weight of silicon is 
Si — 28-076. | 

The probable errors in Maio, and Si are not given 
because the uncertainty in the values of the grating 
space a and o measured by A. H. Jay are not known. 
Silicon (octahedral). The measurements recently 


carried out on pure silicon by M. E. 
Straumanis and E. Z. Aka! have fixed with high 


acouracy the density and grating space of this 
element. The values found are pa = (2-8283, + 


0-00081) gm./cn.* and d$) = (5-419091 + 0:00003) 
A., which on the absolute scale is d'f? — (5-48089 + 
0.00011) x 10-* am. Binoe the unit oell of silicon 
(octahedral) contains eight atoms, the formula is 
8 Mg = Na Pa (d'gi)*, (5) 
from which the atomio weight of silicon is 
d Si = 28-081 + 0:0073. 


NATURE 


February 20, 1954 vou i7» 


In view of the calculated probable error, this 
may be regarded as in agreement with the value ob- 
tained from silica. l 

Caloits. The measurements on pure calcite made 
by Bearden and by Bearden and Shaw* allow the 
values at 20° C. of density, grating space and geo- 
metrical structural constant to be calculated to a 
very high degree of accuracy. The values are p** = 
(2-711030 + 0-00008) gm./om.*, d^"* = (8.03567 + 
0-00005) x 10-* em. and e(B) = (1-090594 + 0-00001). 
Since the unit oell of calcite contains four pairs of 
ions, the formula for the calculation of molecular 


weight is: 
4 M00, = N 4.p0a00, 9(B)-(Goac0)'*, — (6) 


from which Moo, = (100-105 + 0-017,), and sub- 
tracting CO, = 60-011 + 0-0005, the folowing 
figure is obtained for the atamic weight of calotum: . 


Oa = (40-004 + 0-017). 


r 
A 


- 


These results, in our opinion, show clearly that the 
pykno -X-ray method, in its new form, must now be 
ranked as one of the methods of precision for the 
determination of the atomic masses of the chemical 
elementa. It is true that the possible errors in the 
method can sometimes become fairly large, as is the 
case with oelcium. ' At the same time, it may be 
emphasized that this would only be the case if, in 
absence of all compensation, the errors were all in 
the same direction and henoe cumulative. Usually 
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INCORPORATION OF 
.8-AZAGUANINE INTO NUCLEIC 
| ACIDS | 


By Dx ILSE LASNITZKI 
_ Strangeways Research Laboratory, Cambridge 


Da. R. E. F. MATTHEWS and Dr. J. D. SMITH 
Agricultura! Research Cound! Plant Virus Research Unit, 
Molteno Institute, Cambridge 


-AZAGUANLNE, which differs from guanine in 
having the carbon atom at position 8 replaced 

by nitrogen, inhibite the growth of certain bacteria, 
fungi, 
plant 
1 T T . 
preeented that, in certain of these cases, 8-azaguanine 
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can be recovered from acid hydrolysates of the ribo- 
nuoleio acids, and in one instance’ there is indirect 
evidenoe for the presence of the compound in a 
nucleotide fraction. The isolation of a compound 
only as the free base from nuoleic acids is not con- 
clusive evidence of ita incorporation, for we have 
frequently observed that ribonucleic acid preparations 
from tissues treated with 8-azaguanine, and even 
from viruses isolated from treated host plants, may 
be contaminated with small amounts of free 8-ara- 
guanine. Only in the case of tobaooo mosaico virus? 
has it been conclusively shown, by isolation of 
material with the expected properties of 8-azaguany lic 
acid, that 8-azaguanine is inoorporated into the 
nucleic acid. 

We have now isolated a compound with the 
roperties of 8-araguanylio acid from alkaline hydro- 
ene of ribonucleic acids from the following after 
treatment with 8-azaguanine : Bacterium coli, Staphwl- 
ococous aureus, mouse liver and spleen and mouse 
sarooma § 37 (in both the solid subcutaneous and the 
free-growing ascites forms). 

B. cols strain 'B' was on & synthetic medium* 
and two purine-lees mutants of B. col were grown 
on the same medium supplemented with minimal 
amounts of guanine. Staph. aureus was cultivated 
on @ synthetic medium supplemented with small 
amounts of ‘Marmite’. 8-Azaguanine was added to 
the media in concentrations between 100 and 150 
ugm.fml. The bacteria were washed in 0-14 M 
sodium chloride, defatted and dried. Ribonucleic 
acid was extracted in M sodium chloride at 100°, 
deproteinied, and hydrolysed in XN potassium 
hydroxide for 18 hr. at 87°. 

Mice inoculated subcutaneously with sarcoma S 87 
were injected intraperitoneally with two daily doses 
of 85 mgm. 8-azaguanine/kgm. body-weight, oom- 

ing five days after inoculation and continuing 

for flve to seven days. Mice moculated with sarcoma 
S 37 in the ascites form (where the cells grow freely 
m the abdominal cavity) were similarly 

treated. Twenty-four hours after the last injection, 
the animals were killed, and the tumours, livers 
and spleens collected. In each osse, livers, spleens 


tissues’. Ribonucleic acid was prepared by extraction 
of the ‘Tribonucleoprotain’.fraction with M sodium 
chloride at 100°, purified and hydrolysed in 
N potasium pu ue 

The methods used for the separation and identi- 
fication of 8-azaguanylic acid have already been 
described". 8-Araguanylio acid isolated from alkaline 
h lysates of ribonucleic acid by paper 'electro- 
phoreem at pH 9 was further characterized: (1) by 
ec Reape Wi nad in the ammonium sulphate — water 
solvent lace the material into two spots 
corresponding to 8-azaguanosine 2’ and 8’ phoe- 
phates; (2) by hydrolysis in N’hydroohloric acid 


at 100° to give a product with the chromatographic ` 


properties of 8-azaguanine ;° (8) by the ultra-violet 
absorption spectra of 8-azaguanosine 2’ and 8’ phos- 

hates and the base obtained from them after acid 

ydrolysmis. The ribonucleic acid obtamed from 
8-azaguanine-treated B. cols hydrolysed’ with snake 
venom diesterase and 5’-nucleotidase oontained a 
substance with the expected properties of the 
nucleoside, 8-araguanoeine. 

Table 1 aa the approximate amounts of B-aza- 
guanylio acid found in the various ribonucleic acids. 

~ e 


- 


- ^ 
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Table 1. AFPROIIXATE S8-AXAGUANYLIO ACID Contur OF Eo- 
XUGLMIO ACIDS FROM ORGANISMS TERATED WITH S ERIGUANIKE 


tumour 
HEP ees anc non: vro) 
tumour 





With the purine-requirmg mutants of B. cols, 
Increasing the amount of guanme in the medium 
considerably decreased the incorporation of 8-aza- 
guanme.. We have oonfirmed that 8-araguanine 
mhibits the growth of B. cols. 

' Altho a substantial amount of 8-azaguanylio 
acid was isolated from the liver ribonucleic acid from 
animals bearing subcutaneous tumours, none could be 
detected in liver ribonucleic acid from animals with 
ascites tumours (Table 1). Posmbly the flow of 
lymph into the abdominal cavity which accompanies 
the development of the ascites tumours restricta the 
absorption of 8-azaguanine into the general oircula- 
tion. The higher 8-azaguanine content of ribonucleic 
acid from ascites tumour cells compared with that 
from subcutaneous tumour cells i doi ped due to 
the ascites tumour cells being in di contact with 
much higher concentrations of the compound. 

Treatment of animals bearmg the subcutansous 
form of the S 37 sarcoma with 8 Ine resulted 
Daar of faour roes cectiot arly duris ie 
first days of treatment. Livers and spleens from the 
treated animals showed no macroscopic changes, and 
histological exammation revealed no signs of. 

tion. . í 

- Tumours developed in all five oontrol animals 
inoculated with the ascites form of S 87, but only in 
four out of the seven animals treated with 8-aza- 
guanine. In these the mitotic rate of the tumour 
cells was reduced and the final volume of tumour 
cells per animal was about 40 per cent that of the 
controls. 

Evidence has been given that particles of tobacco 
Mosaic virus containing 8-azaguanine incorporated 
into their ribonucleic acid are non-mfectious, so it 
seems likely that the growth inhibition in bacteria 
and animal tissues may be largely due to the syn- 
thesis of biologically inactive ribonucleic acid con- 
taming 8-azaguanine. The results of Carlo and 
Mandel’ would not be inconsistent with this uid 
They found that 8-azaguanine had no si 
effect on the incorporation of carbon-14 labelled 
guanine or 4-amino-5-imidarolecarboxamide into the 
nucleio acids of liver or sarcoma S 37 of mice. 
Any compound such as the riboside or nuoleotide 


of 8-azaguanine whioh might be incorporated more 


purines were liberated 

a D acid by hydrolysis in N hydro- 
ohlorio acid at 50° and separated by chromatographic 
and paper electropharetic i us which would 
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have allowed the easy detection of 8-azaguanine. In 
no case was this observed. 

While we cannot exclude the possibility that the 
8-azaguanine may be incorporated into deoxyribo- 
nupleic acid in amounts too small to be detected by. 
our methods, there are structural considerations 
which may make ite incorporation unlikely. In the 
Watson and Criok* model of deoxyribonucleic acid, 
the keto form of the 6(OH) group of guanine forms 
an easential part of the hydrogen-bonded structure. 
The pK of the 6(OH) group in 8-azaguanine is 2-3 pH 
unita below that of guanine’, so that at physiological 
pH values the percentage of molecules not in the 
keto form would be conaiderable. [Dec. 10. 


ESTIMATION OF ZINC IN 
BIOLOGICAL SPECIMENS 


Determination of Zinc-65 


HERE is evidence that zino is necessary for 

animals and planta; but information about the 
physiological role of this metal is scant. The enzyme 
carbanic 
certain-other tissues, contains rino as an integral part 
of the protein molecule!; but little is known 
the way in which zino is combined in other animal 
tissues. In recent years considerable interest has 
been ‘shown in the distribution of this metel in 
various tissues. It has been shown, for example, that 
human leucocytes contain two rinc-containing protein 
complexes, that some of thé zino in tumour tissue is 
loosely bound to nucleoprotein in the cell nuclei’, 
and that zino in egg yolk is firmly bound to the 
protein part (vitellin) of lipovitellin*. 

The use of a radioactive isotope of rino (**Zn) has 
greatly facilitated recent studies on rino metaboliam, 
and when radioactive xino of high specifo activity 
becames more generally available, it is expected that 
there will be an 1 ing need for comparatively 
- simple methods for measuring the amount of rino-05 
in tissues. In our own investigations we are using 
three different methods, and the following brief out- 
line of these mbthods may be he to others who 
contemplate using ib for biological Investigations. A 

more lete account will be given elsewhere. 

(1) ick, wet combustion method. This method, a 
simplified version of method (2), involves the heating 
of & weighed amount of the tissue (for example, 
0-1—5 gm.) with concentrated nitric acid or oonoen- 
trated sulphuric acid (2 ml. per gm., with a minimum 
of 1 mL) until & clear solution is obtained. When 
sulphuric acid is used, selenium dioxide (about 

.5 mgm. per ml.) should be added as a catalyst, and 
the digesb oan then be used for & total nitrogen 
determination. ( hurio acid has a further advan- 
tage-over nitric acid in this respect, for acid fumes 
from the diluted nitric acid di may cause corrosion 
of the counting equipment.) acid digest is diluted - 
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with water to a standard volume (for example, 15 
or 20 ml.) and the radioactivity of 10 ml. of this 
solution is measured in a Veall-bype* counter for 
liquids. 

We have found that under these conditions no 
correction for self-absorption is normally required, 
and the method gives complete recovery of xinc-65 
added (as zino chloride) to animal tissues or present 
in the tissues of animals previously, mjected with the 
isotope. 

(2) Hetraciion method’. Where there is @ pos- 
sibility that the material to be analysed contams 
significant amounts of radioactive isotopes other than 
zino-805, some method of extracting the zino from 
the di tissue should be adopted. The tissue 
should be completely digested by long heating with 
an acid mixture, ammonia added to bring to pH 8-5- 
9-0, and the solution repeatedly shaken with & 
solution of dithizone in carbon tetrachloride to 
extract the zinc. The zino in this zinc—dithmone 
solution is then extracted by dilute hydrochloric 
acid, and the radioactivity of this acid solution 
measured directly in a Veall-type counter. 

This method is laborious, and it involves consider- 
able manipulation and transference of solutions, with 
a loea of $—5 per cent of the zinc-65. 

(3) Sointillaiion ogunier method. Recently we have 
been using a scintillation counter for measuring the 
amount of xinc-65 in tissues, and, as we had expected 
(mainly from consideration of the decay scheme of . 
rino-05), this method proved to have several advan- 
tages over those which involve the use of a Geiger 
counter. Since the acintillatioh counter measure- 
ments are entirely concerned with the y-radiation of 
this isotope, the papaa of the tissue for the 

e 


determination is ample. Radioactivity measurements 
oan be made on tbe h I tissue or on the 
solution obtained by Jeating the tissue with sulphuric 


acid as in method (1), and no self-absorption oor- 
pa ed ; 
Table 1 gives a few typical resulta obtained with 
tissues (mouse liver and mammary gland) to which 
xino-85 had been added (as rino chloride) or which 


had been removed from mice guise injected 


with the iso . In these experimenta the 
tiasues were subj to short acid digestion, 
to permit comparable determinations to be made 


counter, and scintillation counter 
measurements were made on 8-5 ml. of the diluted 


The results of these and many similar experiments 
have shown that for xinc-66 determinations the 
scintillation counter has a much greater sensitivity 
and consistency than has the Geiger counter. Further- 
more, long acid digestion of the tissue is not required. 
Recently, we have found the scintillation counter 
method most helpful for determinations of the 
zino-85 content of the fæces of hens which have been 
injected with the isotope, for direct measurements 


Table 1., COMPARATIVE OOUNT-RATES FOR Zino-65 OF 
WITH 
MULLER Court (GO) 


AxiwaL TIBSUES 
x OoumTER (BO) AXD GEEN- 
FOR LiqUIDS (TYPE M8) 
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can be made on the homogenized fæces. Wherever 
cross-checks have been made, the resulta obtamed 
with the scintillation counter have been identical 


with those obtained with methods (1) and (2) . 


&bove. 


W. E. Burcham for the arrangementa under which 
we were able to obtain irradiated copper target bara 
from the Birmingham cyclotron. e , activated 
sodium iodide crystal used for the scintillation 
lied by the Atomio Energy Research 

Establishment, ell, and we are grateful to Dr. 
Denis Taylor and Mr. R. B. Owen for their help in 
this matter. 

T. E. Banxs 

| R. TuPPER 
R. W. E. Wair 
A. WORMALL 


of Biochemistry, 
Physics and Physiology, 
Medical College of 
Bt. Bartholomew's Hospital, 
London, E.C.1. 
Dec. 4. " 
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Separation of Radioactive Zinc from Cyclo- 
tron-irradiated Copper 
Taw chemical separation of radioactive xino of 
very high specific activity from cyclotron-irradiated 
copper usually presente considerable practical diff- 
culties on account of the ‘minute amounts of total 
rino which have to be separated from relatively 
amounts of 


target, which has usually been plated with - 
pure copper before irradiation, is nicae ae 
anode of an eleotrolytio cell containing 100 ml. of 
ditute uric acid (about 4 N). Any parta of the 
surface o 


the target which are not to be brought 
mato Potim are protested by & coat of varniah, A 
copper-foil cathode is used, and a potential difference 
of 1 volt is applied. Electrolysis is continued until 
almost all the rino-05 has been removed from the 
target, the solution in the cell being changed several 
times during this process. Each radioactive solution 
obtained is evaporated to dryness and the residue 
dissolved in an n-butanol-hydrochloric acid mixture 
(96 volumes of redistilled n-butanol-to 4 volumes of 
constant-boiling hydrochloric acid). This solution ia 
transferred to a oelluloee-powder chromatography 
column (Whatman’s ashleæ filter-paper powder), and 
the metals eluted with the same solvent mixture. 
Under these conditions, zino moves rapidly down the 
column and is completely eluted before the visible 
green band, due to cupric chloride, approaches the 
bottom of the column. The radioactive eluates from 
each electrolysis fraction are pooled and the solventa 
: è 
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L eir enatneraphte separation of sino-65 from trradiated 
poner (celine column 10 m. long and 1 tn. diameter) 


removed by distillation under reduced preesure. The 
residue is dissolved in & small volume (5-10 ml.) of 
oonstant-boilmg hydrochloric acid. Copper cannot 
be detected in this final acid solution by a spot teat 
depending upon the catalytic action of cupric ions 
on decomposition of the ferric iron — thi te- 
complex ion’. This reaction will detect 0-02 ugm. 
copper at & minimum concentration of 1 part in 
2,500,000. The fractions obtained from the surface 
of the target do not contain sufficiently large amounta 
of.zino to be detectable by the formation of zino 
mercuric thiocyanate in & spot teet! (sensitivity : 
0.2—0-5 ugm. zinc at a minimum concentration of 
I part in 100,000). The fractions obtained from the 
deeper parts of the target contain small (microgram) 
amounts of carrier rino, which may be derived from 
non-radioactive zme originally t as an mmpurity 
in this part of the target. las Den dvi DAE 
under the conditions of these separations, the cellulose 
powder and reagente do not contribute detectab 
amounts of zinc to the product. : 

An example of the recovery of radioactive rino 
mn serial 10-ml. fractions of the eluate is ahown in 
Fig. 1. The relatively large volume of the solutions 
chromatographed has necessitated the use of larger 
columns than those recommended for the chromato- 
graphic separation of metals in analytical work. 
Good results have been obtained with cellulose 
columns 10 in. long and 1 in. in diameter, and with 
columns 14 in. long and lij in. in diameter. 

We are indebted to Prof. A. Wormall for his 
Interesb and encouragement, and to the British 
Empire Cancer Campaign for financial support. The 
irradiations were performed in the University of 
Birmi cyclotron through the courtesy of Profs. 
P. B. Moon and W. E. Burcham. 


R. TUPPER 
R. W. E. Warme 


Departments of Biochemistry and Physiology, 
Medical College of St. Bartholomew's 
Hospital, : 
Charterhouse Square, London, E.C.1. 
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Ultra-Violet Irradiation of Tobacco 
infected with Potato-Virus Y and the 
Availability of Virus to Aphids 


Since many workers in widely divergent flelds are 
interested in the biological effects of ionizing radia- 
tions, new methods of approach to this study may 
have wider application than is at first realized. This 
Ld that ultra-violet irradiation 
of tobacoo i with potato virus Y oan reduoe 
the availability of virus to aphids without cauamg 
& t injury to the plante or greetly reduoing the 
nibotivity of sap extracta aa measured by starch — 
iodme legions. 

Leaves of White Burley (Niootana tabacum L.) 
tobacco plants showing well-developed symptoms of 
infection with potato virus Y were irradiated in the 
dark 15 cm. from a source of ultra-violet light. (The 
intensity of radiation of 2587 A. on the surface of the 
leaves was about 2 mW. per sq. am.) Half of each 
leaf was erther removed or covered during irradiation 
to gerve as an unirradiated control. After irradiation, 
the plants were placed in daylight under glass for 
several hours, and then kept under normal ouse 
conditions of illumination. The availability of virus 
to aphids was tested with fasted winglees adulta of 
Myzus persicae tases which were transferred in pairs 
from the source of infection to young healthy tobacco 
plants for 24 hr. 

When aphids spent two minutes on the leaves 
immediately after irradiation, the pairs out of 70 
that transmitted from leaves irradiated zero, two, 
four and eight minutes were 68, 28, 11 and 1 respect- 


ively. Many fewer transmissions resulted when the . 


aphids spent four hours on the leaves ; but the differ- 
ences in the numbers of tranamiasions from irradiated 
and unirradiated leaves were si to those above. 
Irradiation of one surface of & leaf did not affect the 
availability of virus from the other ; nor did irradia- 
tion appear to affect the feeding behaviour of the 
aphids. The irradiated plants continued to'grow and 
looked the same as the controls, and the availability 
of virus to aphids returned to normal within a few 
days. For example, after two to four days, as many 
transmissions were obtained from leaves irradiated 
two minutes as from the controls, and transmissions 
from leaves irradiated five minutes equalled that of 
the controls after five to ten days. 

Ultra-violet irradiation of some plant viruses tn 
` viro resulte 10 b loi of meou Ey WoE T E 


leaves were divided al 
half of each leaf was i isted for five minutes, the 
„other half serving as an untreated control. The pairs 
of aphids out of 20 that transmitted virus after two 
minutes on these leaves were rero for the irradiated 


February 20, 1954 vo. 173 


and 18 for the controls. Sap expressed from each 
group of half-leaves and diluted with an equal volume 
of phosphate buffer at pH 7 was inoculated on 
opposite half-leaves of tobacco. Sap from the irrad- 
iated leaves produced ag many — iodine lesions! 
as that from the controla in one experiment; when 
repeated, however, slightly fewer lesions were pro- 
duced by sap from the irradiated leaves, the difference 
being leas than 10 per cent. 

M. persicas becomes infective with potato virus Y 
during feeding when the styleta are im- 
serted into the epidermis of infected plants, and 
transmission: rarely, if ever, occurs after the stylets 
have penetrated into deeper tissues’. Therefore, it is 
only necessary to te inactivation of potato 
virus Y in the epidermis of the irradiated tobacco 


eaves to account for the results reported here. 


R. H. E. BBADLHY 
Field Crop Insect Section, 


3 Holmes, F. O., Comi. Boyos Thompson Ins., 8, 163 (1981). 
. d nr e Oen. J. £ (In the 
press). 


Protein Synthesis and Genetics 
Tus recent exchange of views in Nature regarding 


the biosynthesis of protems ts some comments 
from a geneticist. Oamp and Work! take note 
of “the two main streams of thought on protein 


enzyme systems é . 
of many small peptide unite; the other on 
the study of genetio inheritance of protein specificity 


and synthesis on templates, each late 
being specific for & single protein and 
probably identifiable with & gene". While not 


rejecting the latter view (one gene — one protein), 


they point to some of the difficulties with which it is 


confronted, and further suggest the possibility that & 
synthesis of the two ideas will be found to flt, the 
facte. Dounoe!, on the other hand, elaborates and 
defends a nucleic acid template hypothesis, and 

that such a hypothesis is consistent with ~ 
the existence of both plasma genes and nuclear 
genes. Quite independently, immunogenetio and 
biochemical studies of controllable genetic material 
have yielded results suggesting & synthesis of these 


views. 

In Drosophila melanogaster, genio interaction has 
been demonstrated in the determination of antigenic 
specificity, a finding difficult to reconcile with the 
one gene > one protein h: is. In one series of - 
isogenic stocks, interaction between at least three 
non-allelio loci is responsible for the presence or 

1 Two 


absence p very component. 
of these loci have been identified (ruby and ver- 


genio ed in heterozygotes. Thb interaction 
involves wild and mutant alleles at the looi 
6 à 
á : 
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for lozenge BS and/or lozenge-46 t, which are also 
notable for their paeudoalleliam’. In the former case 


trolled 


A precursors, 
stage during which final speciflcity is conferred upon 
the product. 

In Neurospora crassa, the genetic control of the 
enzyme tyrosinase in sirain 15300 (albino-2) has been 
subjected to intensive investigation. Only & prelim- 
inary report bas been published’ and the analysis is 
not yet complete, but available results are suggestive 


been reported, the two mating types of strain 15300 
diffar in i ivi i iti 


&B5008DpOre 
158004 x 16800c also exhibit diffarenoes in tyrosinase 
activity, ranging from activities as low as that of 
153004. to activities higher than that of 15300a, and 
varying independently of mating type. The distribu- 
tion of activities among cultures of the progeny 

multiple factorial inheritance. Since the 
ifferences in activity cannot be attributed to ex- 
traneous factors such as inhibition, the simplest 
interpretation of these resulta is that the level of 
enseyme concentration in this strain is controlled by a 
multiple genic system. Completion of the genetic 
analysis of this situation has awaited the develop- 
ment of suitable genetic methods’, and is now 
under way. ` 

The speoifloity of the enzyme, as measured in terms 
of ita relative activity with the two substrates, also 
varies among the cultures, but Independently of level 
of activity. The inheritance of this difference ia again 
not emimple;- but the data suggest one locus with a 
major effect on specificity and several with smaller 
effects. This situation is also being investigated 
further. 

Tentative as they sre, these resulta nevertheless 
suggest & duality in the genetic control of tyrosinase 
synthesis. One genetic system seams to oontrol 
enzyme concentration, and a second seems to control 
enzyme specificity. Such duality suggests in turn a 
two-stage process in enxyme synthesis: a preliminary 
stage involving the synthesis of non-specific 
(protyrosinase 


precursor 
) under the oontrol of one genetio 


system, and the conversion of precursor to enzyme 
(tyrosinase) under the control of a second systam. 
Quantitative aspects of enzyme synthesis could 
involve the first stage, and Ifleiby could be oon- 
ferred during the second. This hypothesis has led to 
the demonstration of I in this material. 


The kinetios of tte development and the mechaniam. 


Of ita conversion to aotive enzyme are being 
studied. : 

The similarity of the conclusions drawn from the 
two aspects of this work, that with Drosophila and 
that with Neurospora, is notable. In connexion with 
the previous discussion in Nature, it might be 
suggested that the synthesis of non-specific precursor 
ocours in & stepwise fashion, while specificity is the 
function of template action. If this is the case, the 
gene—template relationship cannot be simple, as 
judged from our Neurospora data, and perhape the 
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template itself is synthesized by a similar two-stage 
process. The genetio control of protein synthesis 
would in any event be indirect and complax, per- 
haps approaching “the level of complexity of the 
genebio control of morphogenesis. 

Such an epigenetic point of view leads one to expect 
environmental-cytoplasmic-nuclear interactions in 
protein synthesis, and it is therefore interesting to 
note that the Neurospora tyrosinase appears to be 
adaptive. The genetic analysis is therefore performed 
with material grown in the presence of substrate 
(tyrosine) ; but the observation of enzyme adaptation 
suggests & cytoplasmic mechanism which ia triggered 
by environmental factors and which interacts with 
the nucleus, such as has been discussed by other 
workers’. 

l wish to &oknowledge the contributions made to 
this work by Mr. V. Feldmiller, Mr. R. O. Wolf, 
Dr. A. Chovniok and Dr. 8. Koritz. The work itself 
was supported by research grants from the National 
Institutes of Health and performed &t the Ohio State 


Univeraity. 


ALLEN-S. Fox 
(Fulbright Research Scholar) 
Istituto di Genetica, R 
Università, Pavia. 
Oct. 12. 
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Culture [n vitro of Cambial Tissue of 
Cacao 


Doamna work on the physiology of rooting cacao 
cuttings, a ts were made to induose the formation 
of roots on isolated stem sections in sterile culture. 
Although no differentiation was obtained, the profuse 
growth of callus tissue at the marphological base of 
the section that cacao would be a suitable 
subject for tissue-culture investigations. 

Further experiments showed that isolates of bark 
similar to bud ‘shields’ could be cultured 
on.& simple solid medium, such as that used by 
Gautheret! for his initial isolations. These cultures 
produced sufficient cambial tissue in two to three 
months for subcultures to be made; growth of the 
new tissue was-visible after 24 hr. No external source 
of growth substance was found to be necessary for 
growth. 


The nutritional requirements of the sub-cultures, 
consisting of cambial tissue Te A A FE 
than those of tho original isolates. White’s 
formula! supported only very slow growth. - 
lar increases in the growth-rates were obtained, 
however, with the addition of coconut milk in varying 
concentrations to White’s medium. The highest rate 
of growth was given on a medium of pure coconut 
milk. The subcultures were grown on liquid medium 
by a method similar to that described by Stokes’ for 
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embryo-culture. Initial isolates did not grow as well 
using the liquid method of culture as on a solid 


No external: source of growth substance was 
employed with those media containing coconut milk, 
Subcultures grown on White’s medium alone showed 
no response to the addition of low concentrations of 
growth substance, and highes concentrations, of the 
order of 10-*, caused considerable loeeee. 

Isolates’ from Plants infected with ‘swollen shoot’ 
virus have also been cultured succeasfully. Right to. 
ien successive subcultures have been made from 
isolates from such infected plants. It has not yet 
been le to demonstrate the presence of the 
virus In the isolates or in the newly formed tissues. 
This may be largely because of the limitations 
Imposed by the available methods of testing for the 
virus. The nutritional requirements of the ‘infected’ 
cultures are similar to those of healthy timsuee, and 
the growth-rates are similar. Histological examination 
of these tissues has so far shown no differences from 
healthy tissues. 

Referring particularly to the tissue of Vis, 
Gautheret! suggests that the physiology of this tissue 
is 80 greatly changed, when cultured upon a medium 
containing coconut milk, as to bear no relation 
to that of normal timeue, and that tho intense 
proliferation of the tissue is often of a pathological 
nature, - 


whether the latter be liquid or solid. When sub- 
cultured & medium con goconut milk, 
however, the morphology of the tiasue is greatly 
changed. Further, there is & considerable difference 
between tissues cultured on solid media and those on 


On agar slopes, the typical white mass of tissue 
is gradually overgrown by a disorganized, loosely 
granular tissue, which ig pale brown in colour and 
translucent. The growth is rapid compared with that 
on the standard medium. The subcultures retain 
this a When subcultured on liquid coco- 
nut by Stokes’s* method, the change in the 

hology of the tissue ia even more marked. 
Proliferation takea place only at those points of the 
culture in contact with the medium-soaked filter 
peper. The original tissue is raised from the surface 
of the paper by one or more masses of new tissue. 
The latter, while still pale brown and translucent, ig 
compact but extremely soft and ‘mushy’. The 
original culture ultimately dies. Further subculture 
of the new tissue is made easy by the fact that all 
_the oalls ing ib seem capeble of division ; it is 
so soft that a amear.of the tissue across the surface of 
the filter paper support will, in the course of & month, 
give rise to masses of tissue large enough for further 
subculture. 

After about four subcultures on coconut milk, in 
some oases a further change in the morphology of 
the oultures is noticeable. The tissue becomes 
practically colourleas, and of a muoh more granular 
and solid nature. This form is maintained in succeed - 
Ing subcultures. The differences in morphology of 
those cultures grown on agar slopes oontaining 
cocanut milk, with those grown on a liquid 
medium, are probably due to the greater &vail- 
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ability of nutmenta, growth substances and the 
50-called ‘oooonut milk factor’ in the latter. ` 
I wish to thank the Director of Cacao Research, 
West African Cacao Research for per- 
mission to lish this communication, A full report 
of the work will be given later. 
J. F. ÁROHIBALD 


West African Oacao Research Institute, 
`- P.O. Bor 8, 
Tafo, Gold Coast. 
Oct. 15. 


, Gautheret, R. J., C.R. Acad. Sci, Paris, S38, 1821 (1953). 
* White P. B, “A Handbook of Plant Tene Oulkure" (1943). 
* Btokes, P, Nature, 170, 242 (1953). 


Occurrence of Endosperm Haustoria in 
some Cucurbitaceae 


THe embryology and seed structure of the 
Cucurbiteoeao have attracted much attention, and a 
good deal of work has been done by Longo, Kirkwood, 
Kratzer, Singh, and others’, most of ib based on a 
study of sections. However, sections often fail to 
give a three-dimensional picture of an organ, and 
occasionally even simple’ structures are ignored or 
overlooked. In my work I used both sections and 
dissections, and observed characteristic endosperm 
haustoria in several members of this family, which 
have not been reported earlier. 

Bpecies of the following genera were investigated : 
, Momordica, Cucumis, 
COstrullus, Coooinéa, Owuourbita, Melothria, Blastania 
and Actnostemma. All these except Blastansa were 
found to posseas a chalazal endosperm cecum. A 
comparative &ooount of the endosperm of Momordica, 
Trichosonihes, Ingfa and Lagenaria is presented 
below. 

pe ee e Soon after 

tes (Fig. 1) and 
lower remains 

ormation occurs only in the formar. 
ee ee Triohos- 
anthes, whereas in Momordica it progresses fram the 
apex downwards (Figs. 2, 3, 4). The chalazal end, 
whioh is çœnooytio, forme a tubular process 
4, 10) which soon becomes worm.-like in 
(Fig. 6) and assumes à shape similar to that of the 
‘vermiform appendage’ of some members of the 
Proteaceae’. Frequently, the nuclei present in the 
chalazal process are larger than those in the upper 
cellular part (Figs. 4, 11). 

The maximum length attained by the appendage 
varies from 700 y in Momordica to more than 6,000 p 
in Trichosanthes. The haustoria shows dense 

lasm with many free nuclei (Figs. 4, 7, 


granular 
11) which often te in groups of 3-7. The 
sucer ceils arGund the appends prea a Custos 
and gradually their walls break down 
Ara celular pert of ike acdloa penny Aroia cats 
in size by cell divisions and cell enlargement. The 
nuclei of the centrally situated oells become 
hypertrophied and 1 in outline. In the basa 
portion the outer oella bulge out tly, this 
feature being specially prono in Luffa (Fige. 
8, 9 
E A E E EE sanc N E EA 
part of-the endosperm and the aggressiveness of 
haustorium, the surrounding nucellar tissue is 
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peak of its activity at the heart-shaped stage of 
the pro-embryo, after which its contents begin to de- 
generate and and the wall shrinks, and ib 
"is Re 

ig. 8). 

In advanced stages the endosperm is consumed 
by the developmg embryo, and at maturity the 
cotyledons occupy the whole of the seed cavity. 





Figs. 1-4 Development of 


endosperm in Afomeorshos oherentia; for explanation, see teri. 4 
fa; enlargement of the pert marked N in 3. - : £ 
bug ova) eee Figs. 1 and 4, x 75; Figs. 2, 8 Oo 
Trichosanthes engwine ; Fig. 7 ts enlargement of the part marked 
in Fig. 6. Magntfloation: Fig 6, x 24; Wig. 7, x 110 B 
; enlargement of the part marked Fig. 
: Fig. 8, x 11; Mig 9, x 111 2o 5 


Figa. 10 and 11. T Te Oe en uique tor MEN Ur marked 
in 10. Magnification: Fis. 107,11 8 enlm aug. oM x 


Figs. 6 and 7. Bnüosperm of 


Figs. 8 and 9. Nndosperm of [fe Fig. 0 is 


None of the families believed to be allied to 
the Cuocurbitaceae is known to & similar 
endosperm cecum, but itt would interesting to 
remvestigate them using whole mounts as well as 
sections. 


I thank Prof. P. Maheshwari and Dr. B. M. Johri 


for their encouragement and valuable suggestions 
during the course of this study. 
R. N.-CHOPRA 
Botany Department, 
University of Delhi. 
Bept. 15 

) B., Asm, di Bot., 1, 71 (1903). Kirkwood, J. QI. 
M. (Lode). - ter, 3, Tire. 10, £78 (1918). 
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Plasmodium berghel in the Placenta of Mice 
and Rats : Transmisslon of Specific Immunity 
from Mother Rats to Litters 


Tum OE of transplacental transmission of 
P Mam bergh from mother mice and rats to 
their litter was investigated by infecting gravid 
animals during the week p i ition. 
22 white mioe and 12 albino rate were inoculated 
intravenously with a standard dose of 10* parasites 
per 100 gm. weight of the animal. All mice died 
within an average of 12:4 
Ten rate survived ihe in- 
fection and developed a 
consequent immunity. 15 
mother -mice lived long 

to deliver ; two of 
which produced, stillborn 
litters while 18 delivered 
normally. AU live-born 
beby mice were free from 
infection at the time of 
birth, and when nursed by 
foeter mothers remained 
healthy and developed 
normally for more than two 
months. The stillborn mice 


inoculations from them 
were negative; but they 
had an accumulation of 
pigment in the liver. This 


igment (giving & negative 
kistochen cal test for iron) 
might have been produced 
as & result of a fatal in- 
tra-uterine mfection. 
Ten gravid rata infected 
with P. berghei showed a 
ical course of infection 
followed by recovery. 
They produced & total of 
76 non-infected baby rata, 
all of which, nursed by 
their own mothers, devel- 
normally for more 
three months. Sec- 
tions of placente of three 
mother rata showed a 
heavy concentration of pig- 
mented parasites in deoi- 
dual smuses and in the 
meehes of the placental 
labyrinth ; but the fostal villi were free from parasites. 
Neither the synoytial trophoblastic tissue nor the 
cellular elements of the placental labyrinth showed 
any marked reaction to parasites accumulated in the 


" lacuns in very great numbers. The phagocytic act- 


ivity of the ‘giant cells’ was not unduly marked, 
noe none contained grains of pigment. 

t seams t the penetration of parasites through 
the hæmoendothelial barrier of the placenta of mice 
and rats is an exceptional occurrence, due pae 
to & mechanical or most probably functional de- 
ficienoy, and followed as a rule by an early deeth 
of the fœtus. 

The transmission of specifo immunity from 
mothers to their litter was investigated in rate. Ten 
adult females were given, after their recovery from 
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the first infection, three to four weekly intraperitoneal 


moculations of P. berghei, Ing with 20 million 
and ing with 60 million parasites. The rate were 
mated, 


during EE grate arci 

received one or two intravenous m tions of 
All these rats produced normal litters which were 
nursed by their own mothers. Each litter was divided 
into three groups, and the combined litters in each 
group were challenged by an intraperitoneal inocula- 
tion of 1-8 million parasites at 2 weeks, 3 weeks 
and 4—5 weeks of age. The baby rata were followed 
up by blood examinations every two days (Table 1). 


Table 1. RESULTA or CHALLENGING INFECTIONS WITH P. berghei 
or LITTERS PRODUCED BY IMMUNE AND NORMAL MOTHNR Ritts 





It appears that young rete born from mothers 
immune to P. bergheé exhibit some tolbranoe to & 
challenging infection with this parasite, whereas the 
infection in control baby rats delivered from normal 
mothers is usually fatal. This transmitted tolerance 
becomes obvious only towards the end of the nursmg 

To find whether the young rate obtain their in- 
herited relatrve immunity through milk, four groups 
of littera produoed by two immune &nd two normal 

mother rata were interchanged at the age of 8-4 days 
| after birth and later at the age of 15 and 


30 days respectively (Table 2). 





The results of this preliminary investigation suggest 
that any inherited relative immunity to i 
mfeotions with P. berghei in young rata is I 
mainly by milk of immune mothers and evident only 
during the late part of the nursing period. 


LgoNARD J. Bauca-CHwart 
Malaria Service, 
Yeba-Lagoe Ni is 
British West Afrion. 
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Spawning Sites of Trout 

Ix a previous communication!, it was stated that 
fleld observations suggest there is a regular downward 
flow of water through the gravel beneath the river-bed 
at the sites favoured by salmon and trout when 
making the spawning redd. The course of these sub- 
surface currents, as experimentally determined in 
the laboratory in a 6 ft. x 1 ft. artificial stream pool, 
was deacribed. It was found that the maximum flow 
oocurs in the vicinity of the mound of gravel usually 
present near the lower end of & spawning pool, that 
18, where redds are commonly found. The present 
spawning season offered an opportunity of I 
the behaviour of a pair of gravid trout mtrod 
into the experimental pool. Normal ‘oourtship’ 
behaviour was observed and spawning took plaoe. 
Ova (425) were deposited in three ex- 
cavated within the predicted area, the site of the 


resulted. In a second experimen 
vid pair, three pockets of ova have been again 
I in exactly the same site. 

Ani ing demonstration of the penetration of 
stream water into the sub-surface gravel was obtained 
by burymg ripe ova, obtamed by stripping & female 
trout, in the mound of gravel in the I 
tank, some 4 ft. distant from the mflow. A dilute 
suspension of spermatozoe from & ripe male was then 
poured into the inflow rush. Investigation showed 
80 per cent of the buried ova to have fertilized 
by spermatozoa carried by: downward currents 
through the gravel. A second similar experiment 
with a more concentrated suspension of spermatozoa 
yielded just over 60 per cent fertilization. These 
resulta suggest that in a stream with a mixed salmonid 
population cross-fertilization is at least possible on 
physical grounds. 

T. A. BTrUART 


Brown Trout Research Laboratory, 
(Scottish Hom Department), 
Faskally House, 

Pitlochry, Perthshire. Dec. 21. 


1 Stuart, T. À., Nature, 172, 407 (1053). 


A New Species of Freshwater Triclad 
belonging to the Genus Polycelis 


Our studies of the genus Polyceles from western 
Europe have revealed that the species complex n4gra- 
ienAMs in reality includes not two but three different 
species, which are easily recognized if the anatomy 
of the copulatory organs or the chromosomes are 
studied. However, it is scarcely poamble to identify 
these species from their external appearance. 

Below, the mam ies differences are set down, 


though the anatomy (E. H.-M.) and the chromosomal 
conditions (Y. M.) will be described soon, in full, 
elsewhere 


Polycelis nigra (O. F. Müller, 1773) has a short, 
rounded penis with two to three rows of ahitinous 
spines around its opening. The glandular bursalis is 

. There are no adenodactyls. 

Polyoeks tenuis Ijima, 1784 has a large, long and 
pointed penis, the surface of which is covered with 
thick chitinous spines. The Praa burselis 3s & 
amall one.. This species always two well-developed 
adenodacty ls. 

E 
e 


No 4399 February 20, 1954 


Polycelis hepta n.sp. wil] be the name of the new 
gpeciea formerly confused with the other two. It has 
a large pointed penis like that of tenuts. Tho distal 
third of the surface of the penis is covered with small 
epithelial light-refracting bodies. The glandular 
burselia is similar to that of tenuis. There are never 

any .adenodactyls m hepia. 

“ahe kaploi clip unono de miiba wea wires Oar 
ismas and 7 in hapta. The name of the latter species 
refers to the chromosome number. Nigra is commoniy 
diploid, whereas termas bas established a bisexually 
reproducing tetraploid form in England. Out of the 
diploid hepéa have arisen triploids and tetraploids 
with 8 x 7 = 21, and 4 x 7 = 28 ahromosomes 

. Thess latter forms are able to propagate 


er by obligate or facultative parthenogenesis. ‘The 


E a a cu m 
Some observations have been made on the ecology 
of P. hepta during a survey of the triclads of lakes 
(T. B. R.). Other kinds of freshwater habitats are 
not dealt with here. 
The moet oligotrophio British lake do not support 
& Polyoelis fauna. Nigra is the first species to appear 


in the leas oligo io lakes. In lakes of. moreasing 
eutrophy it is ually replaced by the tetraploid 
temns, which numerically dominant. Poty- 


oslis Aepia occupies & position of relative maximum 
&bundanoe in lakes between the two extremes, but 
ing into the eutrophic hgbitet. It is therefore 

found with both negra and tenuts but more usually 
with the latter, and mixed populations of temas and 
hopia are the rule. However, in certam lakes not rich 
. enough to support tenues, hepta may occur with nigra, 
less commo alone. In Sweden, Polycelis Aepia is 
similarly related to temas ecologically; but some 
differences may be attributed to the fact that the 
latter is diploid in Sweden and not tetraploid 
as in British Islea. ‘Another ‘contrast between 
the two areas which has ecological consequences is 
the lack of competition from Polyoelis negra, which 
does not ooocur in Swedish lakes. 

Eva HawSBHN-MELANDER 

YNGvM MELANDER 

Institute of Genetios, 
Lund. 
T. B. REYNOLDSON 


Department of Zoology, 
University College, 
Bangor 


Oct. 81. : 


Breeding of Mice at —3? C, 


Tum house mouse, Mus musowus L., can live and 
breed! in cold stores kept permanently well below 
0° C. We have found that laboratory strains of this 

species, provided with cotton wool for nesting, oan 
Erde c or a ae to — 4° 0. 

Two families of white mice, of the Strong 4 strain, 
have, in nine and ten months respectively, reeahed 
the third generation born and reared in the oold. 
Control families, derived from litter mates of the 
experimental mice, were kept at 10° and 20? C. re- 
spectively: these reached the fourth generation in 
the same time. One family of inbred (57 (black) 
mioe has, in aight months, reached us pecond 


* 
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generation in the oold ; in the same time, a control 

réached the third generation at 20° O. We 
find no reason for doubting that these two strains 
could be bred indeflnitely at — 8°C. 

The fartility ‘of mice reared at 20°C., and trans- 
ferred to — 8? C. before mating, has been compared 
with that of litter-mate controls kept at 20^ O. ‘Ten 
pairs of the Strong A strain were mated at each 

ture, and bred for periods of 18-27 weeks, 
with the following resulta : 


231 


5-25 B.D —1 08 


28 a B.D, =1-76 
46° B.D. = 1-65 





Temperatures in the nesta, of pairs with litters 
aged 1-7 days, ware recorded by means of a thermo- 
oouple put on or among the nestlmgs. In the oold 
room the nest temperatures varied from 20:2? to 
82° O. in twenty readings; eleven of tho readings 
were higher than 20^ 0. Pais with older, more 
active litters, or without litters, did not maintain 
nests at such high tures. In the room kept 
at 20? C. the tures of nests with young litters 
varied from 27 -8° to 80-8? O. in eight readings. Neste 
in the cold were better constructed than those in 


the warm. 
The conclusion is that, in the conditions 
of this , laboratory mioe are able to make 


& physiological adaptation to temperatures below 
freezing point, without major loss of fertility. The 
functional changes involved in this process are being 
studied. . 

The work is aided by a grant from the Nuffleld 
Foundation. 


E ec of Zoology, 
niversity, Glaagow. 
Nov. 8. 
1 Laurie, H. M. O., Proc. Hoy. Soo., B, 138, 245 (1949). 


B. A. BARNETT 
BnuspA M. MaAwNrLrvY 


Occurrence of the Lancelet in Haifa Bay, 
Israel 


A smemoruWmN of Branchiostoma lanceolatum (Pallas 
was collected durmg the 1953 cruise of 
the research vessel of the Fisheries Research 
Station at a position at 32° 53’ 36° N., 35° 1’ E., 
in Haifa Bay at the depth of 15 fathoms. Another 
station in the eastern Mediterranean has thus been 
added to the zcogeographical distribution of the 
lancelet. It was not unexpected that the animal should 
oocur somewhere along the Israel Mediterranean 
óoest, in view of the geographical proximity of the 
other stations where the ies has been previously 
recorded. The lancelet, wever, was not found 
during the previous bottom inveetigationg oerried 
out along the Israel coast during the years 1946-52 
at the 10-, 80-, 50- and 75-fathom lines, of which 
only the 10-fathom lime lies on sandy bottom In 
these investigations & Pettersson bottom-grab and a 
dredge were used. š 
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. At the station where the specimen was collected, 
the bottom is composed of gravel in which molluso 
shells, bryozoan skeletons and corals are found, and 
ib is in the vicinity of a sandy area interposed by 

Of the thirteen species of the genus BrancMostoma!, 
B. lanceolatum is the only one to be found m the 
Mediterranean. Steuer’ collected specimens of the 
lancelet in the vicinity of Alexandria (Beptember- 
November 1033); their maximal size was 82 mm. 
and they conformed with forma typtoa. ~He further 
mentions that those collected aff Rovigno d'Istria 
i bred 1985) were of 48-5 mm. maximal sire, 

states that a different specific form of this species 
occurs in the Black Sea. 

The specimen collected in Haifa Bay measpres 
36 mm., weighs 0-127 gm., has 50 myotomes and 
seems to conform with the typical form of the species 
Branchiostoma lanceolatum (Pallas). 

E. GOTTLEÆEB 

Rea Fisheries Research Station, 

Haifa, Isreal. 
dov, A TAA: D E a Doe ate Rematch. 
Yale Untversity, New Haven, 1948) 


! Btousr, A., Notes and Memoirs No. 80, Fisheries Researsh Director- 
ate Bgypt (1930). 5 
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ABO Groups in Blood Platelets - 


Tr has been found that suspensions of blood plate- 
lets in normal aaline are agglutinated by A-, B- and 
O-sere, just as these sera agglutinate red blood cells 
of the oo onding blood group. It is thus le 
to establish four blood groups for the blood platelets, 
similar to the blood groupe in 

The following teahnique was 
All glassware 
non-wetteble. 
anticoagulant. 


used im the study. 
was coated with silicone to render it 
Disodium sequestrene was used as an 
Triton W.R. 1889” 2 cent! was 


added to reduce irreversible clumping of the thrombo- " 


cytes. Blood freshly drawn into siliponized tubes was 
centrifuged in cups filled with ioe, at 800 r.p.m. for 
ten minutes. The plasma was pipetted off and 
centrifuged again for five minutes at 800 r.p.m. in 
order to remove the remaming red and white blood 
cells. 

Plasma containing & pure ion of thrombo- 
cytes was now centrifuged five minutes at 2,000 r.p.m. 
to obtain a sediment of concentrated blood platelets. 
The plasma was then siphoned off, and it was found 
that the sediment contained a concentration of 8—5 
million platelets per cubic millimetre. This sediment 
was washed three times with normal salme and then 
suspended in normal saline at a dilution of 1:10, 
in order to obtain a count of about 500,000 per omm. 

The typing of the blood platelet ion was 
performed as follows. To 0-3—0-5 0.0, o inactivated 
serum in a tube an equal volume of the platelet sus- 
pension was added and left at room temperature for 
two hours. The result agglutination was read 
microscopically after two hours, by with wing 
several drops of the serum-platelet suspension 

ing it on a slide. Agglutinates of different 
aizea, from several to tens of thrombocytes, and large 
clumps of platelets were clearly visible at low mag- 
nifoetion. At the first reading after two hours, about 
80 per cent of the plateleta remained ted. 
When left at room temperature for eight hours, large 
clumps of agglutinated thrombocytes were seen 
macroscopically. Control examinations ‘of platelets 
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suspended in their own serum or in inactivated 
gerum of the same group always remained negative. 
No signs of agglutmation in the oontrol testa were 
observed after 24 hr. Similar results were obtained 
at both 87? O. and at room temperature. 

Examinations of platelets from forty different 
bloods have been carried out, and all have oorre- 
sponded to the erythrocyte grouping. 

When fresh non-mactivated sera were used, or 
when fresh complement was added to the inactivated 
serum, & mesh was formed which contained the 
thrombocytes. 





The &ocompenying 
of blood platelets by A-, B-, O- and AB-sera. 
4X. GUREVITOH 
D. NuHLKHN 
Hebrew Univeraity-Ha&daseah Medical School, 
Jerusalem, Israel. 
X j Nov. 1. 


ing table illustrates agglutination 


1 Mor, å. H., and Burnett, Le, Blood, 7, 693 (1065). 


Hypoglycin A,B: Blologically Active 
Polypeptides from Blighia sapida 


THERA 18 evidence in literature dating from 1887 !-? 
that the fruit of Blighia sapida (known in Jamaica ` 
as ackes and in Nigeria as ism), & very common 
article of diet in Jamaica, may contain toxic oom- 
ponents. Also, it has been suggested that these 
components are & contributing cause of Jamaican 
‘vomiting sickness’, an important local disease of, as 
yet, undefined etiology*-*. However, this view has 
not been generally accepted™, We have attempted 
the isolation and study of the toxic constituents of 
the fruit in order to examine the hypothesis. 

We have found that the seed of the fruit contains 
two toxio polypeptides which we have named h 
glycin A and hypoglycin B. The ripe arillus, which 
is the common article of diet, contains a small 
concentration of hypoglycin A only. The unripe 
arillus contains a higher oonoentration of this 


ro ap 
e isolation of the active constituents was 
controlled by toxicity tests using kittens, rate and 
guinea pigs. At the outset these tests confirmed 
earlier observations that the toxicity was extracted 
by water’+*, The active components were separated 
from water-soluble plant pigments, acids, sugars and 
starch by absorption on a sulphonated ion-exchange 
ream. The crude material obtained on elution oon- 
tained the toxic constituente mixed with some 
amino-acids. This mixture was pees 
titatively on ion exohange columns, the pro- 
cedure being controlled by paper chromatography 
in addition to toxicity testa. The final purification of 
hypoglycin A and B was achieved by ahromatography 
on powdered cellulose columns and tion. 
Hypoglyoin A (melting point 280-284" ; [a]%, 
4- 6-75? + 4? (water): O, 59-40; H, 8-12; N, 11-2 

@ 
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per cent) is a neutral compound which crystallizes 
readily from methanol- water. It gives a blue nimm- 
hydrin reaction and is hydrolysed by hydrochloric 
acid to a mixture of amino-acids. Paper chromato- 
graphy using butanol -— acetic acid — water (8:1: 6) 


and phenol — water (25 per cent) - ammonia (0-5 per . 


cent) gives single spots with A» values 0:60 and 0-83 
y. The infre-red absorption spectrum is in 
agreement with ite formulation as a polypeptide. 

Hypoglyom B (double melting point, 194—195* ; 
200—208? ; [a], + 9-65° + 2° (water); O, 52.87; 
H, 6:88; N, 10-55 per cent) is an acidio compound 
whioh from water — &oetone. It gives & 
blue ninhydrin reaction and is hydrolysed by hydro- 
ohlorio acid. Paper chromatography using pawn 
acetic acid—water (8:1:6) and phenol- water 
(25 per oent)-— ammonia (0-5 per oent) gives spots 
of Ry value 0-61 and 0-60 respectively. 

Both compounds were lethal to kittens, guinea 
pigs and rata. An estimation of LD,, using twenty- 
four adult albino rate (body-weight 150-225 ae at 
four doee-levels gave & value of a PETET 
90 mgm./kgm. for hypoglycin A, but xicity 


was more than doubled when fasted animals were 


used. H in B was approximately half as toxic 
as hypoglyom A. Hypoglyowmic activity was the 
most striking pharmacological property observed. 
Blood glucose invariably fell to leas than 20 mgm. 
per oent before death. There was no significant 
change in the levels of plasma cholesterol or chloride 
ion, although the concentration of plasma urea 
increased to approximately twice normal before 
death. Histological evidence indicated a marked 
reduction in the concentration of liver glycogen. 

Recently, a study on nine cases of Jamaican 
vomiting sickness demonstrated that in all mstances 
there was severe hypoglycemia (8-22 mgm. per cent 
blood sugar). It was considered that the olinical 
evidence indicated that the condition was induced 
by ingested toxic substances’. These observations, 
and the fact that natural products giving rise to 
marked hypoglyosxnia and low liver glyoogen are of 
lrnited oocurrenoe, provide further circumstantial 
evidence of a connexion between the fruit of Bligh«a 
sapida and vomiting sickness. 

Details of this work and further chemical mvestiga- 
tions on hypoglycin 4 and B will be published else- 
where. We are indebted to Mr. Bryan Lutz-Wallaoe 
for technical assistance and gratefully acknowledge 
& grant from the Government of Jamaica. 


C. H. HAB8ALL 
: K. REvrM 
Chemistry Department, 
-P. Easa 
Physiology Department, 


Jamsice, B.W.I. 


Oct. 23 
1 Bowrey, J. J, Jemeics Ger, 10, 481 (1887). _ 
1 Donnal, å., and Ralston, W., J. Trop. Med., 81, 81 (1918). 
‘Lynch, B. J., Larson, and Dovughty, D. D., Froo., Florida State 
Hori. Soc, 64, 181 (1951) 
i Hrans, E. L., and Arnold, L. H, Treas. Rog. Soo, Trep. Med. Hyg. 
G2, 355 (1039). m: 


J. Hygiene, 856, (5), 520 
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Genic Equilibrium of Microcythsmla In 
some Italian Districts 


MiceooytHamia, or thalasesmia “minor, is an 
inherited trait duo to an autosomal gene (M), with with 
moomplete dominance, which in the homozygous 

condition is lethal because all MM die in ohildhood 
Rand aec Qon deas EE 
major). Silvestroni e£ al.) showed that ite frequency 
iy m Italy, from 0-47 per oent (Florenoe) up to 

i oent (average of several villages in the district 

errara), with a rather irregular distribution 


pointed out that the high of miucro- 
cythsamia (Mm) in some populations raises the prob- 
lem of how such a high percentage of heterozygotes 
can be preserved through many generations E 
the gene M is continually eliminated because all 
homozygotes (MM) die in cerly childhood. 

From the data collected at that time it appeared 
that the phenomenon could be explained mainly by 
the fact that Mm x Mm matings seemed to be more 
fertile than the others (see Table 2, ref. 1. Haldane 
(personal communication) has shown that this inerease 
in fertility is msufficient to maintain equilibrium : 
if the cies of Mm and mm are m the ratio 
X& : (1 — Xa) in the ntt generation, and Mm x Mm 
matings produce f times as many children as other 
types, then, m the next generation : 

een = (X, — X! + XD — X? + HXH). 

r equilibrium, X(ag41) = Xa = (4 — 2f) (4 — 8f): 
since 0< X <1, f>0; this implies that f > 2, 
which was not the cage in the above data. 

Further and more extensive data collected in the 
summer of 1051 by Silvestrani et al. showed that 
the percentage of Mm was even higher in some 
localities near the region of the Po delta (nearly 
20 per cent), but m the larger sample thus avail- 
able, Mm x Mm matings no longer showed moreased 
fertility (Table 1; the families used in this case 
were those in which the mother was more than 
forty years of age, to ensure that all families were 
complete). Thus, the hypothesis of a differential 
fertility in favour of one particular type of mating 
ia no longer tenable. 


Table L Data COLLECTED IN 1061 (see ref. 3) 


Number of | Average number of 
families chidren per family 





Another possible explanation is moreased fitness 
of the genotype Mm. In this cese it is oasy to demon- 
strate that even a very small advantage oould be 
enough to keep the genic system in equilibrium‘. 

Penrose’ showed that, when there is equilibrium, 
fltneeses may be expressed in terms of gene frequencies. 
Denoting by q and p the respective frequencies of 
the normal gene m and the mutant gene M, we have 
f=l—kp', g=l + kpg, h = 1— kg’, as the fitnesses 
of mm, Mm, M M, respectively, where & is a constant. 

Binoe we know that the fitness of M M is rero 
(because these individuals die before the age of 
reproduotion), we obtain from the last reiation the 
actual value of kas 1:108, and therefore the theoretical 
values of f and g for equilibrium are: 


f = 1 — kp! = 0-097. 
g = l + kpg = 1-053. 


858 


This means that a difference of the order of 0-05 
could be enough to balance the loes of the gene M. 
In- practice, it is difficult to measure ‘fitness’, A 
direct measure is given by the ratio of the proportion 
of & genotype among parents to that among ring 
(Penrose*). In this way, we o & rough estimate 
in our populations 





Ws ds tenis Roms bolascn Mas although it 
is not possible to demonstrate the gignifloanoe of the 
difference in the fitness values between the two geno- 
types Mm and mm, this difference is m the right 
direótion and of the right order of magnitude. 


I. BrANOO 
GQ. MoONTALHNHNTI 
. M. BrwiBcALOO 
Medical Olinio, 
University of Rame, 
and 


Institute of Genetics, 


TERESI of Naples. 
Oct. 20. 
innen L, Montalents, G. and Biniscajeo, X., Waters, 


CE 
sayeston, OR, Rad unes I. Perm M eda a, D Tar C964): 
and Blanco, L, Rend. Acoad. Wes. 


15 
* Penrose, L. 8., Ame. Fugen., Lond., 14, 301 (1040). 
L B8, Lemoet, 11, 425 (1060). 


Formation of Nitrite from Oximes and 
Hydroxylamine by Micro-organisms 


Ir has recently been shown! that a number of 
micro-organisms can form nitrite from various 
oximes, although the mechanisms involved have not 
yet been elucidated. We have now established that 
some organisms capable of forming nitrite from 
oximes se ge le, Alcaligenss, Corynebacter*um 

of Nocardia corallina) can'algo form 

nitrite ie cae fase if the hydroxylamine is 

added in sufficiently low concentrations to washed 

ions of the cells. Typical resulta are- shown 

in Table 1. Nitrite formation from both hydroxyl- 

amine and pyruvic oxime was inhibited by hydrazine 

over the range M/100-—M/1,000 hydrazine, but not 
by M]1,000 thiourea or allylthioures. 

These results suggest that both hydroxylamme and 
pyruvic oxime may be converted to nitrite in these 
organisms by a similar path. They also'suggest that 
this path may resemble that involved m the formation 
of nitrite from hydroxylamine in Nitrosomonas, where 
a mechanism of formation sensitive to bydrazine 
but insensitive to thiourea or allylthiourea is also 
known to occur. Further details about this mech- 
&niam are not, however, available, simply because 
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Table 1. Tua Fouaariox OF Norarra py WAsmED SUSPENSIONS OF 


ge as a end mapniod f. MISO ghosphate buter, Bit 6-6 


aj 25° with M ee rin Gall deity. 10 mgm. per ml. (apprax.) 


0-45 
0-00 
0-36 
0:15 
0 
0 





* Bolled œl suspension. 
Nitrosomonas is so difficult to culture in adequate 


organisms oxidize iar ease to nitrite. We hope 
these studies will shed some light on the mechanism 
of the Gare process Ba 'oarried out by ths autotropkio 
Nirosomonas. 


H. Lrns 
J. R. Sr«rPgoxN 


Department of Biological Chemistry, 
University of Aberdeen. 
H. L. JENsas 


H. BenmENSSN 
Statens pe ee 
Denmark. 


Lyngby, 


"Jensen es Gen. Microbwi., 5, 
PIT, TH . G., and Bterenson, J 


860 (1951 J. 
T€ Y. Wa Poem J, BL, ETÀ 
A dn T. and Lees, H., Bioshem. J., 54, 579 (19063). 


Electrophoretic Behaviour of Hyaluronidase 


Wazon the role of hyaluronidase seems to be 
understood from the biological point of view, there 
ig little information about e congbio and obem- 


tions by filter-paper electrophoresis, in view 
special advantages of filter-paper electrophoresis for 
studying the enxy'mio properties of some proteins. 
The technique was essentially that of Durrum!, 
using bromophenol blue as stain. The hyaluronidase 
used for this investigation ea e from bull 
testicles by the method .of Fa j3 
in some ui Vister hyaluronidase: ( JBIOViS. 
for which I am indebted to Prof. Soldi, of the Vister 
Laboratories) was employed. In the eleotrophoretio 
ttern of the hyaluronidase preparations, four 
distinct components with different mobilities were 
observed ; in order to determine which of the four 
components was enzymically active, the portion of 
the paper strip containing each component was cut 
out after & run, eluted by the eame butter, and tested 
for h activity by the turbidmetric tech- 


nique‘. Before eluting from the paper strip, & thin 
e 
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Big. 1. Quanttatrve data for paper electrophoresis of hyalnronidase. 
arn reg ILE denmty 

, : enxymue &otrvity (B. 4.) onlenlated 
by turbidity redcoton. Verona] buffer, pH 80: 0 06 M 


Miller and 


uius. items ad e dd 70, 0-1 M 


Left, lmb after : Itmb 


c 


Mobility x 10* (cm.'/V./g ) 





Ip on the side was stained to determine the exact 
position of each component. All the hyaluronidase 
activity was found to be in the slowest component 
(Fig. 1). At pH 8-0, therefore, excellent separation 
of the enxymioally active component fram the other 
fast-moving fractions was obtained, which 
that this technique can be usefully employed in the 


- 


purification of hyaluronidase. It is also of interest 


thet the mobility of the fastest component was. 


xotually greater than that of the albumin. 
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In order that the real mobility of each component 
and the isoelectric point of the enrymically active 
component might be calculated, some experiments 
were carried out with the olassical Tiselius electro- 
phoreais-method, using the Perkm—Elmer apparatus. 
As shown in Fig. 2, the diagrams are almost tho same 
as that obtamed with paper electrophoresis; there 
are, however, slight differenoes in the mobilities of 
the Intermediate components. From the calculations 
based on the pH-mobility curve (Fig. 8) the isoelectric 
point of the enzymic component falle at pH 5-75. 
This is in agreement with the value found by 
Hahn. 


It seams, in the light of these observations, that 


ANTONIO CAPUTO 
Istituto Regina Elena 
per lo Studio e la Cura dei Tumori, 
Roma. 


! Hahn, L, Biochem. Z., 315, 83 (1948). 

* Durrum, H. L., J. Amer. Chem. Soc., 78, 1043 (1050). 

* Favilli, G., and Bergamini, L, Bioohem. X., 318, 243 (1042). 
* Oaselil, P., and Ontinel, O., Ri». Ip. Siar, It., M, 137 (1940). 


Non-participation of Folic Acid in the 
Blosynthesis of Methyl Compounds from 
Precursors 
Taa observed impairment in normal creatine and 


- nlootinamide metabolism in folic-acid deficiency, 


and ite partial restoration by administered methanol 
or formate’, suggest that a funotion of folio acid is 
to check the drain of methyl compounds to formate. 


. The possibility that folio acid may also catalyse the 


synthesis of methyl compounds from precursors has 
now been examined. 
Adult mice (inbred Swiss strain) were rendered 
defloienb in folic acid as before and divided into 
of four (see table), receiving as supplementa 
folio acid (10 y/mouse/day, orally) and/or methanol 
(1 mgm./mouse/day, intraperitoneally) with ocorre- 
sponding oontrols. On the eighth night from the 
commencement of this grouping, feed cups were 
withdrawn from all the cages; on the following 
morning animals of groups 2 and 4 were each given 
intraperitoneally 0-6 o.c. of & solution contami 
l- mgm. of methanol and 2 mgm. of dlserine ; 
stoichiometrically, these additions represented an 
approximate molecular ratio of 3:2, since one mole 
of Laerine gives rise to one of ethanolamine through 
decarboxylation, d-serine l Inactive in this 
respeot!'. It should be stated that even though 


6 17:0 07*|4 800 50* 


5 25.-0-14 | 0 365-0 034- 


0457+0 042 


5-50--0 10 
6 07-002 | 5 H4000 


6:85-L0-48 | 65-7640 88 | 0 4152. nl] 
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serine could be derived im vivo from methanol, it 
was administered simul here to elimmate 
the known effect of folic acid at this step. Animals 
ee ee lr e 
similar quantities of distilled water. All animals 
were. allowed access to food one hour after injection. 
They were sacrificed five hours later; liver, viscera 


tions of choline* and methionine* in the former and 
of phosphocreatine’ in the latter. ` 

The obeerved increase in the valuee for oholine, 
methionine and phoephooreatine in group 3 over 
those in 1 may be due to a greater conservation 
of labile 1 due to the check on its breakdown 
to formate! as well as to possible Increased biogenesis 
from metabolically derived However, if 
agin cad ap e a lea de ager 
exogenously recursors should be better 
utilized for m e in presence of folio acid 
ou dis ee ee eo This is not 
substantiated by a comparison of date for these 
groups with the corresponding figures for the cantrol 
groups. 
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Density of Visual Pigment in the  - 
Frog Retina 


adapted frogs, & method described by Lythgoe 
in 1937. The of dark-adaptation was 12 hours 
or more. The retins were washed in frog Ringer- 
Locke solution, shaken in 35 per cent w/v sucrose 
solution, and centrifuged. The outer limbs of the rods 
and cones floated undamaged in the sucrose, while 
the other cells of the retina were spun down. Details 
of each preparation are given in Table 1. The sucrose 
aie eee ee e 
the path-length which was 5-0 mm. The 
change in the optical density of the suspension when 
It was to light was measured at wave- 
lengths 495, 505, 515 and 525 mu. The maximum 
of the difference of the visual pigment con- 
tamed m the of the suspension was found by 
interpolation of these results. 





* Mean of three estimates, t ear of four estimates x 


‘These results are nob in accord with recent reporte 


that in folio-acid deficiency choline synthesis from . 


formate or methanol* is decreased. These latter 
observations are therefore attributable to the known 
effect of the vitamin at the step leading to serme 
formation, thus limiting the extent of the subsequent 
choline synthesis. It is that the well- 
known synergism between folio acid and vitamin B,, 
in methyl eaononry may be explicable on the basis 
that folio acid inhibits methyl catabolism by better 
utilization of formate, and that vitamm B,, promotes 
its anabolism from precursors besides being implicated 
in the transformation of choline to betame and to 
methionme. 

This work was aided by a grant from the Indian 
Council of Medical Research and by gifts of chemicals 
from Lederle Laboratories, Ino., and Chas. Pflzer and 
Co., Ino. 


y 


Foods Section, 
Department of Chemical Technology, 
University of Bombay. 

Oct. 19. 


P., U 
(1081); 109, T RN 804 (1952). 


* Arnstein, H. B. V Bwoohem. J, 48, 27; 49, 430 (1051). 


s Horowitz, N. H., and Beadle, G. W~, J. Biol. Chem., 150, 825 (1943). 


Kao ema ee eee 
* Umbrel wW. W in “Manometrio Techniques in 
he”, , 190 (Burgess Co., 


Bic o dy Kinney, J. M., and du Vigneand, V., J. Biol. Chem., 


Sreenivasan, A., Mature, 167, 


Tue Meta- 
Mir, 1949). 
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The volume of the cels which contained this 
density of visual pigment was determined in two ways. 

(1) Part of the suspension was diluted with salme 
and spun in a hematocrit tube. The end-organs sank 
through the diluted sucrose, and the percentage of 
solid m the ion could thus be found. It is 
araa an db Oat of the table as the depth of the 
cell layer (in u), in the 5-mm. absorption oell. 

(2) Several different ions were examined 
under the microscope, and diameters and lengths 
of 165 randomly chosen rod vels were measured. 
The mean volume of & rod (in the suspensions many 
were incomplete) was found to be 2,114 u”. Samples 
of the suspensions the visual pigment density of 
which had been measured were put into Thoma 
counting chambers. Rod counts were made, in 
exactly the same way as red cell counts are made. 
Since the mean rod volume was already known, the 

of solid in the suspension could be cal- 
culated. It is in ool. 7 of the table as the 
d aan the oell-layer (in u) in the t-mm. absorption 


"dis lan buo dali GE estable Vibe 
of all the ts are brought to & common basis 
by cal m each case, the density of visual 
pigment per 70 u of rod-cell. The figure of 70u was 
chosen since, in the frog, the retinal rods are approx- 


imately 70 y long. , 
ity of visual pigment in the 
ions oould be measured very accurately, the 
measurements of the volume of the cells were not 
precise, and were made by two independent methods 
In order to examine their reliability. It can be seen 
that though the resulta of both methods are com- 
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le, the values given by method (1) are slightly 

than for method (2). This might have been ex- 
pected, since the suspensions contain a small pro- 
portion of oells other than rod outer limbs ich 
will be spun down in the hematocrit, but disregarded 
in the counting method. Moreover, it is difficult not 
to neglect counting the smaller rod 

Denton has recently measured the density of the 
visual pigment in the frog retina. In his method, 
photographs are taken of the rods ‘end on’. The 
density of visual purple was about twice that found 
In. the present I (Denton, personal com- 
munication). On e other hand, Dartnall’s estimate, 
which was made fram the resulta of measurements on 
solutions of visual purple, is. comparable- with the 
present result®. . 

The difference between Denton’s experiments and 
these is that in the former oase the measuring light 
passed straight down the of the rod cells, 
whereas in the ions ( in solutions of visual 
pigment) the rode (or the individual molecules) lie 
randomly in the absorption oell. The moet likely 
explanation of the differenoes between the two esti- 
mates of the density $^ situ of visual purple in the 
frog rod ġib that, inside the end-organ, the pigment 
molecules are orientated, so that they absorb light 


moet strongly when it down the optical axis 
of the cell, as it does when the retina is m place in 
the eye. 


G. B. ARDEN 
Medical Research Council Group for 
Research in the Physiology of Vision, 
Institute of Ophthalmology, 2: 
Judd Street, 
London, W.C.1. ' 


1 Arden, G. B., J. Physiol. (n the prem). 
* Dartnall, H. J. A, Brit Med. Bull, No. 1, 24 (1963). 
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Spectrüm Intensities and Radio Frequency 
Noise In a d.c. Hydrogen Arc 


Ix the course of experiments involving the use of 
& d.o. arc in hydrogen as a source for the vacuum 
ultra-violet!, it was observed that the aro oon- 
stituted a powerful souroe of radio-frequency noise. 

To minimize interference with a nearby ionoepherio 
recorder working on 5-8 Mo./s., efforts were made 
to reduce the noise generation. A shunt capacity of 
0-1 uF. was found to be effective; bub its effect on 
ee ener estat eed, Fig. 1 shows 
two recordings of the spectrum of the positive column. 
of the discharge in the 1200 A. region, made with a 
flucrescence-sensltized Ipli 


current and gas pressure were the same in each case. 
The shunt reduced the voltage drop acroas the tube 
from 1100 V. to about 750 V. Striations visible with- 
out & shunt disappeared when it was inserted. The 
Balmer lines, especially Ha, appeared more prom- 
mently. The recorded spectra show that the in- 
tensities of the molecular lines are reduced by a 
factor of four or five times, and of the Lyman line 
at 1215 A. by a factor of four.” The radio- 
Jurren$ through the shunt was about 25 per cent of 
she magnitude of the d.o. arc current. 
Hig. 2 shows measurements of the intensity of La, 
1215 A., with various shunt capacities placed across 
me tube, for different currents and different gas 
jreasures. The arc current density was 4-7 &mp./cm.* 
or a tube current of 150 m.amp. The linear response 

q 

`» 
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of the detector was checked by varying the width 
of the alit in front of the photomultiplier cathode 
with the ETUR BHJUStOQUBOADABE MUR 
hydrogen continuum fell on the alit. 

Because of the continued decrease in the intensity 
of La as the shunt capacity was increased, it was 
thought worth while to try to estimate the change in 
noise output at a number of fixed frequencies at 
the same time. To this end, the standing current 
in the second detector of & communications receiver 
was balanced out and a milliammeter inserted to 
measure signal strength. With the gain control 
adjusted to keep within the approximately linear 
range of the detector, a calibration was obtained with 
a signal generator. The noise signal from the tube 
was then measured when it was shunted by a number 
of capacities, between 0-01 uF. and 0-5 uF., the 
aerial bemg adjusted to bring the received noise 
m ia Into the calibrated range with no j 

the receiver. This was done for eaoh of five 
frequency bands, , 998 ko./&, 5-0 Mo.ja., 
9-0 Mo./a., 13-5 Mo./s. and 17:0 Mo.[g., with the 
I current equal to 150 m.amp. and the gas 





01 0-01 0-02 0-06 0-5 
Shoni oapaalty (xF.) 
of 1215 A. vx. shunt capacity. The to- 
= ooated with sodium neo 


The 
correspond to a Jess 


O— —0O, 50 >; | X— — X,100 mamp. (x $9; A——A, 
(x 8j Pressure, 1-0 mm. mercury. 
m Tn Pressure, 0-75 mm. mercury 


was 
results for p = 0:75 mm. 
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pressure 0-6, 1:0 and 1:3 mm. mercury. There was 
& decrease m noise output with morease in shunt 
capacity, the decrease being most marked for the 
highest two 

Since the e of the tube is near the spectrograph 
alit, the positive column near the anode contributes | 
_most to the intensity of 41215 A. Instability of | 
the di makes observations with reversed 
polarity difficult ; but it appears that when the cathode 
is Nearest the alib the intensity js not very different. 

-It appears that, together Tu the disappearance 
of the striations and a decrease in radio-frequency 
noise, there is a reduction m the po tion of 
electrons having sufficient energy to excite hydrogen 
atoms. Large numbers of electrons with about llvolta 

have been found in the striated column’, and 
it ia assumed that 11215 A. results from the excita- 
tion of dissociated atoms. The intensity of the 
molecular lines, which have about the same excitation 
energy, should then decrease at the same time as 
the atomic lines. A oonnexion between the redio- 
frequency noise intensity and the energy distribution 
among the electrons, which is strongly suggested by 
our resulta, requires further elucidation. 

We desire to acknowledge the financial samstance 
provided by the Research Grants Committee of the 
University of Western Australia and the help of Miss 
N. E. White in making some of the measurements. 
We are also indebted to Dr. R. L. F. Boyd, of Univer- 
sity College, London, for discussion of these resulta. 

B. E. WILLIAMS 
V. Masten 
t of Physics, 
University of Western 
Oct. 15. ` 


1 Bolton and Wilhams, Brit. J. App. Pkys., 4, 6 (1963). 
* Boyd, R. L. (private communication). 


Shadow Microscopy for Measurement of 
elght 


TonaNSEy has described! an elegant method for 
'obeerving, with a mi features of the three- 
dimensional proflles of icles and other small ob- 
jeote. For a particle of geometry, it is correct 
. to Bay that the height can be measured accurately 
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from the length of a shadow, which may be produced 
by Tolansky’s method or by the usual metal shadow. 
casting technique. For a particle of irregular shape, 
however, such as & dust particle, height can only be 
determined approximately, for the following reasons, 
which are illustrated in the diagram: (1) the 

may not be in a position to throw the longest ; 
(ii) the plan position of the peak is not known, and 
consequently neither is that of the base line from 
whioh to measure the length of the shadow. 

This problem has been investigated on e maoro- 
scopic scale, with lumps of coal and smooth weathered 
stones, 4—8 cm. in size. It was found that the best 
measure of height is given by Sain0, where 0 is 
the shadow angle and § is the distance from the 
mid-length of a particle, measured in the direction 
of shadowing, to the tip of the shadow. The peroent- 
age standard deviation, c, of the estimate of height 
given by Sein is well re ted. for both series, 
over a range of 0 from 10° to 30°, by 


ao = 20 (gin 0)*-'*. 
Details of this inveetigation wil be published 
elsewhere. 


H. H.-WATBON 
Suffield Experimental Station, ` 


Canada. 
Oct. 21. 
1 Tolansky, 8, Nature, 171, 364 (1053). P 
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. Two Half-shade Devices for Optical 
Polarizing instruments 


Tum development of interference microscopes of 
the double-refracting type has stimulated a renewed 
interest in eyepieoes having at their focal planea 
sensitive birefringent devices for inoereesing the 
accuracy with which forms of polarization can be 
determined. These devices usually employ a boundary 
or boundaries formed by one or more birefringent 
plate elements viewed through an analyser, and the 
difficulty arises of making boundaries sufficiently 
ee P adven 

e present communication is a brief account of two 
rather promising solutions to this problem which 
have recently been investigated here. 

In the case of the first and rather more elaborate 
solution, the boundary is artificially formed by double- 
refraction of the virtual image of & straight wire 
located at the focal plane of & positive eyepiece. 
The double-refractian is adjusted to produce a lateral 
displacement which is precisely the same as the 
diameter of the wire, resulting in the formation of a 
very perfect boundary between the two images of 
the wire. Since the two images are formed by double- 
refraction, they are polarized m mutually perpen- 
dicular planes and their intensity relationship ie 
therefore a function of the polarization azimuth of the 
incident light, the intensity ratio being ocoe*0/gin*0, 
where 6 is the angle which the incident vibration 
azimuth makes with the vibration direction of one 
of the two images. An analyser is consequently 
unessential; but the addition of one, so orientated 
that ita vibration azimuth makes unequal angles with 
the mutually perpendicular vibration arimuths of 
the two wire images, resulta in an enhanoed sensitivity 
which is very approximately proportional to the 
angular inequality. 

t. 
L4 
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nube sn. Sagan ge aaron stir applio- 
Able to polarimetry and similar cases where it is 
‘equired to des axtiauthaof plane Dolurisdelom c 
zut it can also be applied to double-refracting instru- 
nents in which there are two beams polarized in 
nutually perpendicular planes 
yrcularly polarized by a quarter-w&ve birefringent 
'etardation- plate. 

A similar arrangement oan also be employed as a 
umple form of photometric eyepiece for microscopes, 


Sol ie Somes sone ue = 


‘efracting microscopes, however, the 
ateral doubling of the object image can be objection- 
ible, in which case this may be avoided by intro- 
lucing an initial compensatory form of double- 
‘afraction prior to the wire. 

A convenient method for obtaimmg the double- 
‘efraction consists in interposing, bótween the positive 
"yepieoe and the wire, a calcite plate cut parallel 
© the crystal cleavage. If the plate thickness is 
ihosen to vide a lateral displacement slightly in 
ies chilis danel: of the wire, the two 
Pis wire can bo brought ails Loire ads Dy 
‘otating the plate in relation to the wire. The lateral 
lisplacement of such a plate is 0-11 £, where t is the 
hicknees of the plate. 

It has important to interpose between the 
late(8 and the objective a lens to collimate the 
\bjective’s beck focal plane. Failure-to take this 
recautidn resulta in a lateral doubling of the Ramsden 
lisk and consequent intensity variations accompany- 
ng the obeerver’s head movements. 

The second, and more recent, solution to the same 
roblem was devised with the object of dispensing 
rith double-refracting crystal elements. This is 
Ghieved by e ae the mutually different 
lliptical polarizations resulting from reflexion at 
imuarly inclined suyfaces which are either differently 
ootallized or metallized and total reflecting re- 


peotively. 

In the preferred scheme, the light to be analysed is 
bliquely incident upon a dieleotrio/dielectrio surface 
1almed beyond the critical angle and locally metal- 
| substance 


enerates the elliptical polarization typical of total 
leleotrio/dieleotrio reflexion, whereas the metalized 
rea generates a different elliptical polarization typical 
f the metal employed. The locally metallized sur- 
10e can therefore be employed as a half-shade device, 
ery precise boundaries between the clear and metal- 
red areas bemg readily attainable by localized 
xnoval of a pre-existing metallic coat. If removal 
| effected by a photographic etching com- 
aratively complex patterns are 


A convenient way of a applying this reflecting form of 
alf-shade device to a double-refracting interfarance 
doroeoope is to form the localized metallization upon 


V 
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\the totally reflecting face of & normal inclined eye- 


if these are first 
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piece prism and to examine this face through 6 low- 
power microscope. LIS deed i eee 
should then be orthogonally to the planes 
the absence of any other suitable form of variable 
birefrmgent compensator, the phase angles can be 
piscine Ai carve cacti analyser follow- 
‘ofthe pms e 


liogtiong where the inoident light consists 

e beam the polarization azimuth of whioh 

ie ee M 

precede the prism with an additional quarter-wave 

Uter eee ee eee 
b 


sido o 


to the p section of the prism. 
has been found that, if aluminium is employed 
for the metallization, the coat must be thick enough 
to be virtually opaque, otherwise there is a strong 
absorption of enor d of the two plane-polarized oom- 
ponente. On the other hand, rhodium ooete have 
given satisfactory results at & transmission factor 
as high as 25 per cent for angles of incidence of the 
order of 45°. 
F. H. Surre 
O. Baker of Holborn, Ltd., 
Metron Works; 
Purley Way, 
Croydon. 
^ Nov. 1l, 


The Kappa Effect 


THE new on in ti t, deseoribed 
by Cohen, and Sylvester! called by them 
the kappa effect, is independently confirmed in the 


followmg set of observations. These observations 
have been elicited under different conditions, by 
another experimental procedure, and over & further 
range of time-intervals than those described by the 
above authors. 

The experimenta were all carried out in daylight 
or with artificial light. Two 3-5-V. torch bulbs 


" connected to a 2-V. accumulator were get on a table 


4 ft. away from, and level with, the table at whioh 
the subject sat. These lights were operated by the 
ee 
The timing was mechanically controlled. The 
subject was provided with a morse key. The basio 
procedure was for the subject to reproduce the pause 
between successive flashes by holding down his morse 
key. Throughout the entire the time 
intervals used were from 7 seo. to 1] sec. inclusive. 
The mean uction time was recorded (1) when 
a single light, either A or B, was flashed successively, 
and (2) when two lights, either A then B, or B then A, 
ware flashed. Both conditions were randomised, as 
well as the intervals themselves. However, the differ- 
ence between any successive pair of intervals did not 
exceed 2 seo., Bo, as tO minimize any effect due to 
longer intervals followmg shorter intervals, or the 
con: . There were three separate experimenta. 
Haperiment I. The two lighta wore set horizontally, 
such that each was equidistant from the subject, 
with a distance of 32 in. between them. Ten gub- 
jects were each given one series of sixty trials; 
There was a rest pause of five minutes after thirty 
trials. 


Experiment IT. Three 


ments were taken at one 


te series of measure- 
with a pause of a 
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7 8 9 10 11 
Time intervals (sec ) 


Experiment I, Ten subjects : ———, single light; ----, two 
lights 


few minutes between the series. Each series consisted 
of twenty trials, with the lights placed 8 in., 16 in. 
and 82 in. apart respectively, in that order of presenta- 
tion. The visual angle a mated to 10°, 20° and 
40° for each series, as light A was held constant and 
light B varied, again in & horizontal direction. Light 
A was to the subject’s left, while light B varied on 
each series in amall steps farther to his right. The 
82-in. position was the same as for experiment I. 
Seven of the previous ten subjects took part. 

Eaperiment III. The two lights were set in line 
facing the subject; one light wae 18 in. above the 
table and 82 in. behind the other. Eighty readings 
were taken in one series, & pause of flve mmutes rest 
being given after forty readings. In this series the 
subjects were instructed to fixate & point half-way 
between the two lights, in order to minimize eye- 
movementa. In this experiment six new subjects 
were introduced. 

The resulta are given in the accompanymg table 
and graph. They seem to endarse the findings 
by Cohen e£ al. that a temporal-interval between 
two successive flashes of light will seem longer as the 
distance between the corresponding flashes increases. 
The results of the first experiment were subjected 
to statistical treatment, and show a significant differ- 


P" 
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B in. 5 
16 m. 6 
32 1n. 7 
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ence in. the estimations made under the different sets 
of conditions. In all three experiments the resulta 
were unaffected by the order m- which the lighta 
were flashed in the vertical or horizontal planes. 
The intervals used by Cohen e£ al. ranged from 
0-6 Beo. to 6-4 seo. They state that within their range 
the effect tends to diminish as T' increases. The 
undiminished effect here shown to occur with larger 
intervals may be due to some peculiarity in the 
phenomenon, or to the fact that the previous experi- 
ments were done in the dark, or to other differences 
in the I conditions. Furthermore, in 
experiments I and IIT, and in one series of experiment 
IL, the unit of distance was 32 im, whereas in the 
previous experiments the fixed distanoe was set at 
1 ft. 


Cohen, Hansel and Sylvester cqnclude that “the 
spatial and temporal components of the space-time 
eventa about which j ts are made are psycho- 
logically interdependent”. That is the conclusion 
which must obviously be drawn here. However, it 
might be advantageous to pursue the matter m 
relation to phenomenological motion. It may well 
be that, in the kappa phenomenon, an ‘imputed 
motion’ is experienced by the subject whioh m- 
fluences his temporal judgment. 

I am indebted to Mr. B. M. Foas for advice durmg 
the experimentation; to Prof. C. A. Mace and Mr. 
Foes for their assistance with the communication ; 
and to Prof. J. Oohen, of the Univermty of Man- 
chester, for further suggestions. 


` 


D. R. PuQica-WiLLIAMS 


Department of Psychology, : 
Birkbeck College, 
University of London. 


1 J^ O. E and , J. D., Nature, 178, 001 
Cohen a Hansel, AL, Bylvoster 78, 


A Nickel-Gallium Superlattice (Ni,Ga) 
Tes niokel-gallrum system has been investigated by 


'" Hellner!, who stated that the nickel solid solution 


extended to 28 atomic per oent while the 
lattice ter Increased to 3-591 A. at the solu- 
bility lmit. However, in the course of a systematic 
investigation of nickel alloy lattice parameters, 
which will be published m due course elsewhere, we 
have found a Ni,Ga phase with the Cu,Au super- 
l&ttioe structure. The nickelgallium system is 
similar to the nickel-aluminium system? in that the 
ordered phase has a relatively small homogeneous 
range, e on the nickel-rieh -seide a wide hetero- 
geneous range is found at low temperatures, pro- 
ducing a considerable difference of lattice parametei 
of the two co-existing cubic phases. 

A survey of known Ni,X phases shows that when 
the radius-r&tio (røjrni) is equal to or less than 1:12, 
superlattice structures are formed by an ordering ol 
the face-centred cubic nickel solid solution, and the 
temperature of formation is related to and increases 
with the radius-ratio. 

W. B. PEARSON 
Division of Physics, 
National Research Council, 
Ottawa. 


1 Helmer, H, J. Motalitwnde, €1, 480 (1950). 


3 Bradley, A. and Taylor, A., Proc. ; 159, 56 (1987) 
RE S. Metallkunds, 88, fey (1941 rare: A, and 
Floyd, R. W., J. Inm. Met., 81, 451 CON 
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SCIENCE IN EDUCATION AND 
INDUSTRY 


ECENT discussions on the shortage of science 
teachers in schools, and also on the parallel 
shortage of scientific workers, technologists and 
technical workers in industry, the research associa- 
tions and Government experimental stations in 
Great Britain have produced few positive suggestions 
to meet the situation. Probably the first step required 
is to oomplete the man-power survey which the 
Advisory Council for Scientific Policy initiated when 
it appointed its Committee on Scientific Man-power 
in December 1950, and to conoert the policy and 
action, especially in regard to technological education 
and the shortage of science ‘teachers, to which its 
report of March 1952 pointed. Here the Lord 
President of the Council manifestly has both the 
responsibility and the opportunity for initiative. To 
him and to the Chancellor of the Exchequer, rather 
than to the Minister of Education, we might also 
reasonably look for efforts to influence the choices 
which are made of careers by boys and girls at the 
ages of fifteen or sixteen, or even the subsequbnt 
choice of university faculties, including the choice of 
technology rather than science itself. Drive and imag- 
ination are required to arouse the mterest of young 
people, and to overcome the lack of awareness or 
appreciation of the opportunities and importance of 
both a scientific and a technical education. These 
qualities are more likely to be found in quarters fully - 
aware of the vital need for scientists and techno- 
logists, and the limitations on progrees which their 
absence must place in every sector of the national 


Buch measures are essential whatever means are 
adopted for the expansion of technological and 
technical education. Although an improvement in 
the supply of science teachers in the schools would 
help, tt is not by iteelf likely to ensure that there are 
no places in the existing schools of science, engmeer- 
Ing and other technologies unfilled for lack of well- 
qualifled applicants, much more in the expanded 
schools which are so clearly desirable. Moreover, 
such measures merge almost imperceptibly into those 
required for determining the wisest deployment of 
our scientific and technical man-power, on which the 
inquiry already suggested could throw further light. 

The shortage of science teachers of high quality is 
in fact only one, though perhaps the most aritical and 
prominent, of our failures to secure the most effective 
deployment of our scientific man-power. The realiza- 
tion of the threat that this shortage offers to our 
national welfare should lead to much more drastio 
and far-reaching action than that contemplated in 
the report from the National Advisory Council on 
the Traming and Supply of Teachers. It is right and 
necessary that all possible measures should be taken 
not only in the schools, but also in the universities, 
in industry and in Government departments, to see 
that trained scientista are not employed on duties 
for which leas highly trained men or woman are 
competent, as ib is also to gee that their services and 
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advice are not wasted by managements or adminis- 
trators incapable of assessing scientiflo and technical 
factors in a situation. But inquiry should go further 
into the real.reasons for the shortage. 

Apart from the economic reasons, the stress which 
is now being laid on the importance of opportunities 
for research in schools lends same support to & recent 
suggestion of Mr. Eric James, High Master of the 
Manchester Grammar School, that we have invested 
research with a prestige which is destructively high, 
since it may be attracting all the ablest scientists 
from the task of educating the next generation of 
investigators. Whether or not that view be correct, 
that it should be advanced suggeeta caution in dealing 
If purely financial proposals oould be found which 
did not involve awkward repercussions, they might 
still offer no complete solution by themselves. Even 
diagnosis is as yet incomplete, and meanwhile 
energetic action along all possible lines to alleviate 
the situation, including grappling with the thorny 
question of retirement, is imperative. 

Werther diat action. nor the working. Gim-onthe 
basis of further inquiry of the long-range solution to 
. deal with real causes, can be left to the Minister of 
Education. Moreover, there is linked with rt the 
whole question of the nature of science teaching in 
the schools and the use to be made of saience 
graduates as teachers. If more of the graduates m 
arta, for example, left the universities of Britain with 
some sound knowledge of general science, they might 
well be qualified to assist in the general science 
teaching which is so desirable for the ordinary 
citizen, whether or not he proceeds ‘beyond the 
grammar school or technical school level. "That in 
itself, by facilitating the absorption of science into 
the general culture, should tend to further the 
supply of promising students for the technical 
colleges and the university schools of science or teoh- 
nology, and it ahould also assist the graduate science 
teachers to concentrate more on the sixth forms or 
the teaching of those with a scientific career in mind. 

No more need be said here to illustrate the com- 
plexity of the relations in these questions of traming 
and deploying our scientific and technical man- 
power, and the imperative need not merely for more 
precise information but still, more for close oo-ordma- 
tion between all the Ministries concerned and between 
industry, the universities, the technical colleges and 
the schools. Much more clear thinking is required 
about the respective functions of these institutions. 
Although the nature of profeasional training and the 
place where it should be given—or at any rate com- 
pleted—may not be susceptible of a general inter- 
pretation, at least ideas could be formulated clearly 
enough for some agreement to be reached between, 
say, the universities, the colleges of technology, the 
research associations, and professional institutions 
in regard to a particular industry, which would 
permit expansion being planned on a rational and a 
national basis. The universities, too, play a decisive 
part in determining the use made of science teachers 
in the schools, and a constructive approach from 
them, as the Advisory Oduncil on the Training and 
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Supply of Teachers obviously recognizes, could have 
a decisive influence in improving the situation. 


Finally, as has already been indicated, the supply 
of man-power cannot be considered apart from its 
deployment. The nature of that deployment can 
markedly affect the resources available for traming, 
as can be seen, for example, in the concern freely 
expreased by the universities, both m the United 
Kingdom and in the United States, regarding the 
sponsoring of research by Government departments. 
Clearly, the universities would be quite right to set 
a strict limit to the research enterprises, even in 
fundamental science, for which they accept respons- 
ubility even at Government bbhest, both because of 
poamble adverse effects on their respons- 
ibilities and beoaeuse the balance of research effort 
may be seriously distorted. Moreover, while the 
possibilities m the way of research at the higher 
technological institutions or of technical colleges have 
scarcely been explored, there are limits to what is 
possible here, and the final word must rest with the 
institutions themselves. A sound judgment would 
almost certainly be facilitated by the advice and help 
which the University Granta Committee, or a tech- 
nological education sub-committee of that body, 
could give. The complexity of all these relations is 
sufficient reason for urging once again the importance 
of placing the responsibility for higher technological 
education in the hands of the same body -that bears 
the responsibility for the broad supervision of 
university education. 

The question of technical education and of the 
technical colleges would still remam. While that 
should no longer be the responsibility of the Ministry 
of Education or of the local education authorities, it 
is less clear where the responsibility should be placed. 
Apart from the educational responsibilities of the 
research associations, the increasing importance of 
association of industry with technical education lends 
support to the view that the Department of Scientific 
and Industrial Research should be more closely 
associated with technical education iteelf. The view 
which the Advisory Counsil for Scientijo Policy has 
taken of its responsibilities towards industry and 
towards education suggests that that body might 
possibly prove the appropriate authority for watching 
over the development of the technical colleges in the 
interests of the nation. 

The importance of securing closer association of 
industry in all these developments can scarcely be 
over-streassed. It is already fully recognized by the 
Advisory Council for Scientific Policy, no leas than 
by that for Scientific and Industrial Researah, that 
the effective utilization in industry of existing 
knowledge, let alone the wider prosecution of indus- 
trial reseatch, depends on the presence in industry, 
and especially at the management-level, of those 
capable of appreciating the significance of soientiflo 
work and the bearing of particular advances on their 
own industrial activities. This is not simply & matter 
of education for management: it is a matter of 
technical and scientific education,, of providing 
industry—and especially the amaller firms—not so 
much with first-class technologists, as with the larger 
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numbers of technicians and craftamen, of men and 
women trained to g level which enables them to 
carry out competently the manifold tasks m mdustry 
for which & lees rigorous training in science and 
technology is entirely adequate. The problem is not 
one of produeing more scientists or technologists of 
the very highest class, but of traming in science and 
technology many more of the ordinary school-leavers 
who could proflt by such traming though not neces- 
sarily to honours degree level. 

There is a further reason for welcoming closer 
association with industry. Developments like these 
which promote the right Belance between technical, 
technological and university education in the light of 
the known needs of industry in Great Britam should 
also foster the spirit of enterprise withm industry, 
without which development may well be sterile. The 
warning which Sir Henry Tizard gave in his Messel 
Memorial Lecture on this pomt needs to be remem- 
bered. While the Government is justified in extending 
the life of the National Research Corporation for & 
‘further five years, the latest report of the Corporation 
gives no olear evidence as to the permanent value of 
the Corporation in industrial development. At least 
it can be said it will not be healthy if the existence 
of the Corporation encourages industry to leave to 
Government departments judgments and decisions 
for enterprises in which the initiative properly rests 
with industry itself. Nor should it be thought that 
resistance to increased industrial efficiency and 
productivity comes solely from the management 
level of mdustry; for the Labour Party recently 
attempted to write into the Iron and Steel Bill a 
provision that no change in the technique or geo- 
graphical pattern of mdustry should be allowed 
if it renders any workers redundant, or down- 
grades ther job or causes them to move to & new 
locality. 
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the significance of new knowledge. To secure the 
full and efficient use of such men in Industry, Govern- 
ment establishments or public bodies, involves not 
only eradicating the idea that scientists and tech- 
nologista must always remain such and be debarred 
from managerial responsibility ; it may well involve 
also a new outlook and attitude m the Government 
and in industry at all levels, such as can come not 
simply by encouraging more people to take up 
scientific studies, but by a radical change m the 
content of general education and the teaching of 
Boienoe. 


AFRICA SURVEYED 


Africa 
A Study in ical Development. By Prof. L. 
Dudley Stamp. . vii+568. (New York: John 


Wiley and Sons, Ino. ; London: Chapman and Hall, 
Ltd., 1953.) 685. net. 


ROF. DUDLEY STAMP fears that people “full 
of enthusiasm but lacking both knowledge and 
wisdom" will rush in to the salvation of tropical 
Africa: and so he has icis dispassionately 
and objectively, ‘‘to consider its geographical back- 
ground as an environment for human activity and to 
study the responses which have been evoked from its 
African inhabitants and those who, in the last few 
centuries, have penetrated its fastnesses and molded 
its fortunes”. His special concern has been to 
emphasize those physical facta of the environment 
which exercise a permanent and contmuing influence 
and to concentrate more upon major problems than 
upon local details. 

Britiah readera must remember that the book is 
meant primarily for an American public. This helps 
to explain not only the high oost of the volume and 
the excellent range and quality of ite 234 illustrations, 
but also the statement on the dust-oover that 
"America has & very special interest in Africa" and 


- The bearing of technical education, and indeed of “the fact that as many words are devoted to Liberia 


the content of general education, on technological 
change and productivity, so well brought out in the 
reports issued by the United Nations Educational, 
Scientific and Cultural Organization, could scarcely 
be better emphasized. While, therefore, the Govern- 
ments new policy towards the Department of 
Scientific and Industrial Research, like the new 
arrangements for the development of atomio energy, 
promises substantial benefit to Britain’s economy, 
the realization of that promise depends on wider 
considerations. It depends in the first place on the 
Government utilizing the opportunities thus afforded 
to concert a real policy for scientific and industrial 
development, and especially for scientific and technical 
man-power. Of the many facets of that policy, none 
is at present more mportant than the handling with 
vision, with energy and decision, those questions of 
the supply of science teachers and the balance of 
technical, technological and university education. 
Nor will it suffüioe to secure adequate numbers of 
scientists, technologista, technicians and craftamen, 
managers and admmistrators capable of identifying 
the problems to which scientiflo or technical know- 
ledge can contribute, of assessing the scientific and 
technical aspects of a situation, and of (PPreciating 


. individuality”. 


as to the larger and more populated territories of 
Kenya or Uganda. 

The volume is divided mto three parte: “The 
Continent”; ‘The Countries and Regions’; and 
"Africa Today’. Two hundred are given to 
the first section on the whole continent ; about three 
hundred to the regions, of which Prof. Stamp recog- 
nize ten; the final section is but a brief and disappoint- 
ing chapter inoorporating some recent bibliographical 
and statistical information. 

In the first part, Prof. Stamp has conveniently 
brought together much that is common knowledge 
about the opening-up of Africa and its human and 
physical geography, and has ilustreted it by a 
valuable series of maps and diagrams. He has, 
moreover, incorporated much that 1s new, notably in 
the chapters on olimates and soils, while in the 
chapters on pests and diseases and on rtation 
he has dealt with subjects that in Africa ve too 
often been i tely oonsidered. 

The regional chapters begin with & reminder that 
“neatly every country in the world has its own 
It is much of any writer 
(even though he be of Prof. ee eminence) to 
convey in words, diagrams and photographs what & 
famous French geographer daila ‘the personality of 
regions’; the more so in a land-mass as vast aod as 
politically diverse as the continent of Africa. Inevit- 
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ably a great deal of the mformation must come from 
secondary sources and should be acquired and sorted 
over a longer iod than the author has been able 
to devote to preperation of this volume. Prof. 
Stamp is much more convincing when he writes of 
what he knows at first-hand—Nigeria, for example, 
or the Union of South Africa—than when he is 
dealing with certam other areas where the facts seem 
unrelated and where there is no proper emphasis on 
the special problems of the moment. In places the 
Mizte conii Gf the Konrad Gnd the detailed da 
sea In the chapter on East Africa, for example, 
& map with relief and place-names (inferior 
to many atlas mape) and a crude map of population 
distribution (with 10,000 persons represented by a 
single dot) are placed alongside reproductions of 
excellent b iiid published maps of the topo- 
graphy vegetation of Mount Kilimanjaro and of 
types of land occupation in Tanganyika Territory. 
Geographers rightly emphasize that their prime 
conoern is with regions as they are: but in a oon- 
tinent the political and economic future of which is 
of such consequence to the rest of the world, might 
not more space be devoted to a consideration of same 
of the prospects of to-morrow ? For example, what 
is Prof. Stamp’s asseasment of the possibilities of 
industrial development in the Rhodesias if the water- 
power of the Kafue river or at the Kariba gorge is 
harnessed ? How will the dams at the Owen Falls 
in Uganda or on the Volta in the Gold Coast affect 
the economies and the peoples of East and West 
Africa, respectively ? This book gives no real answer 
to questions such as these. On the other hand, 
extended comments are given on development 
schemes that have proved unsuccessful, notably the 
East African groundnut scheme, though not every- 


vadis: eee Stamp has written about , 
the reaso 


ns for its failure. There is, unfortunately, 
nothing on the geographical and economic bask 
to Central African Federation, nor of the 
ifficulties that hy presents to the proponents 
of apartheid in the Gnion of South Africa. 
But to emphasize such madequacies and omissions 


as there are, or to refer to any errors of fact or short- 


comings of style that an individual reader may note, 
would be ungenerous of a fellow-geographer who is 
impreesed by Prof. Btemp's amazing capacity for the 
condensation and collation of so much information 
of a highly diverse, and sometimes technical, nature 


into a reasonable compass. For all ita 568 pages, 


this is a short book compared with other compre- 
hensive volumes on Africa, such as Lord Hailey’s 
“African Survey” (1,887 pages) and the same author's 
"Native Administration in the British African 
Territories”, the five volumes of which contam 
nearly 1,400 pages. Prof. Stamp does not claim 
originality for his latest book: it is essentially 4 
compilation in which attention is very properly 
directed towards many recent papers in geographical 
and other periodical literature. For geographers who 
find it hard to keep afloat m this gathermg spate, 
the book will be invaluable: indeed, for all oon- 
cerned with Africa, it will become a most useful work 
of reference. It will do good because it reminds us, 
as Prof. Stamp puts it, that “throughout much of 
Africa, ially tropical Africa, the course of man's 
life is dictated in large measure by the physical 
environment", It challenges us all to an investigation 
of the many problems of Africa to-day on the broadest 
possible basis, both scientific and political. 
R. W. BruauL 
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NATURALLY OCCURRING 


DERIVATIVES OF NAPHTHALENE 


Elsevier’s Encyclopaedia of Organic Chemistry 
Edited by F. t. Series 3: Oerboisocyolio Oom- 
pounds. Vol. 128: Naphthalene, A. No. 5: Com- 
pounds containing One Naphthalene Nucleus ; 
Naphthoquinones and other Polyketohydronaphthe- 
lenes ; pp. xxx +2717-8260+ Ind. 44; £19. No. 6: 
Com contami One Naphthalene Nucleus, 
Oarbaxylic Acids (CO,H in Side Chain) ; pp. {ivii + 
8201—3004 +Ind. 78; £24 10s. 

(Amsterdam and New York: Elsevier Publishing 
Co., Inc.; London: Oleaver-Hume Press, Ltd., 
1952—53.) 


HE compilation of Vol. 128 of this work, dealing 

with naphthalene and ita derivatives, is proving 
an exceedingly formidable task. Section 4, comprising 
compounds containing one naphthalene nucleus, has 
not yet been completed, although, with the two parts 
now under review, six parte have been issued, with 
nearly four thousand pages. 

The first of the two parta (No. 5) is concerned 
largely with the naphthoquinones and their funo- 
tional derivatives, their homologues, deriva- 
tives, nitro-, amino- and _azo-derivatives, followed by 
& large section which describes in detail the hydroxy- 
n&phthoquinones and their derivatives. To the 
natural-product chemist the latter section is the 
more interesting, dealing as it does with natural 
pigments including lawsane, d pene phthioool, 
plumbagin, shikonin and alkannin, er'8 lapachol, 
and the very remarkable echinochromes and spino- 
chromes. Eohinochrome A is said to activate the 

of gea-urchins in & concentration of 1 in 
2-5 x 10°, which probably represents the highest 
dilution in which any form of biological activity has 
been observed. Physiological properties are deearibed 
for quite a number of substances listed m both parts 
of Vol. 12B, and in the case of the naphthoquinone 
derivatives there is frequent reference to their use in 
analytical chemistry. A ten-page section discusses 
compounds with vitamin K activity. The reactions 
of the quinones include many leadmg to complex 
heterocyclic structures, which are formulated. 
4-Benzyl-1 : 2-naphthoquinone is one of the few 
ortho quinones which have been used successfully m 
the Diels-Alder reaction. A few synthetic dyes are 
described, such as a-naphthol blue, naphthazarin and 
naphthopurpurin, but the bibliographies contam no 
reference to patent specifications. Most of the 
quinones treated are derived from 1:2- or 1:4- 
naphthoquinone; there is & brief description of 
2 : 6-naphthoquinane, and a short section mg with 
diquinones (1:2:8:4- and 1:4:5:8-). ydro- 
naphthalenes are represented by their few known 
polyoarbonyl derivatives. EE 

The second part (No. 6), in a sense, 18 not concerned 
with naphthalene chemistry at all, as it deals with 
open-chain carboxylic acids whioh happen to have 
naphthyl or substituted naphthyl substituents. 
Associated hydronaphthyl carboxyl acids are also 
treated. Carboxylic acid derivatives, for example, 
nitriles and amides, are included although the derived 
acid may be unknown. Lactones are described, m 
spite of their heterocyclic character, even if the 
related hydroxy-acids are unknown. Naphthoic acids 
and their derivatives will doubtless be dealt with in 
the next part. The majority of the acids inoluded in 
the present part are monocarboxylic acids; but brief 
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sections describe also some di-, tri- and tetra- 
carboxylic acids. The most important natural 
ot treated-is santonin, and the section which 
this lactone and its derivatives and trans- 
formation products amounts to more than a hundred 
pages. Artemisin and &lantol&ctone are dealt with 
in some detail, and it is a little inconsistent that 
pscudosantonin ig dismissed in a dozen linee. The 
reason is that ita structure was unknown when the 
material was assembled for this 
The features with which users of the ''Encyolo- 
pedis" are already familiar are found again in both 
parts. There are the usual clear type and excellent 
printing, the editorial footnotes commenting on 
ambiguities or wrong assignments of structure (in 
one case, attention is directed to the fact that the 
analysis figures do not fit the proposed formula), the 
elaborate reaction schemes showing the inter- 
relationships of ~ complex natural products (for 
example, juglone, lapachol, santonin and artemisin), 
e inclusion of completely up-to-date references 
es important papers giving structural information. 
There is comprehensive literature-cover up to 1944. 
A useful feature is the indexing under speciflo 
headings of anthelmmtic and growth-promoting 
compounds (for ES 1-naphthylacetio acid) and 
natural Aara ae 


The high standard E has been well 
maintained, and will be grateful. to 
the Elsevier stadt for this further contribution 
to the drain of organic ahemistry. 


J. W. Coox 





NUCLEAR PULSE AMPLIFIERS 


Signal, Noise and Resolution In Nuclear Counter 
Amplifiers 
By A. B. Gillespie. (Hlectronics and Waves Series.) 
Pp. xi-4-155. (London: Pergamon Press, Ltd., 
1953.) 21s. 
8 its title implies, this book does not attempt 
to deal ely with the design of 
ers for use with nuclear counters, but restricta 
Ru uu pain earned Pagel 
amplifiers differ from those used in other applications. 
These differences arise mainly from the that a 
nuclear counter amplifler receives its input signal 
m the form of a charge and delivers & pulse of which 
the peak amplitude must be linearly related to the 
magnitude of this charge, but the shape is of little 


and duration of the o 


occur at random times, so that 
it i8 not possible to resort to same of the methods for 
mnproving the signal-to-noise ratio which are em- 
ployed in the radar field. 

After a brief introduction, the author discusses, 
in elementary fashion, the nature of the signal 
produced by an ionization chamber and the relation 
between this and the lifer time-constants. 
The next section discusses various sources of 
seat pcdes eae agp ORL nln tee 
oirouit design valve-operating conditions. This 
is followed by a detailed discussion of signal-to-noise 
ratio and how this is influenced by the amplifler 
parameters. The important point is made that 
usually a compromise must sought between 
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signal-to-noise ratio and time resolution. Thus, 
in comparing the signal-to-noise ratios provided 
by different systems, the resulta will be misleading 
unleas the time resolution of these systems is also 
taken into account. This has not been appreciated ` 
by some earlier writers. ‘The'next section shows 
how amplifier noise affecta the accuracy of page 
ts. Finally, proportional ‘counters 
scintillation counters are considered. In these cases 
amplifier noise is seldom a problem; but similar 
effects may be produced by a background of unwanted 
radiation reaching the counter. Theoretical treatment 
of this presenta difficulties which the author haa not 
been completely successful in overcoming, but useful 
data are presented. 

There is a danger that a book of this nature may 
become excessively mathematical. This has been 
successfully avoided by the author, who banishes 
re ee aS 

ap len arguments supported where necessary 

eoretioal and results. As & result, 

ise aaa easy to read, though one or 
two grammatical lapses can be detected. 

One may question the &uthor's wisdom in taking 
into account at the outset the finite time of rise of 
the ionization-chamber pulse. This leads to rather 
complex expressions in the early part of the book. 
It might have been simpler initially to assume a 
step-function input signal and to have derived 
expreesions for signal-to-noise ratio on this basis. 
It would: then -not be difficult to show how these 
results are modified m cases where the pulse-rise- 
time is not short compared with the amplifier time- 
constants. 

Because of its mathematical and practical simpli- 
city, the author has given most consideration to the 
pmb ae dotammined by gle sone 


time-constants having values T, and T, 
bea ta He tly concludes that for best 
results T^ = T, calculations assume that 
all the other time-constants limiting the high- 
frequency response of the amplifier are short 
compared with T, and it might be inferred that 
this is an condition for best signal-to-noise 
ratio. This is not the case, for it can be shown that 
if the upper-frequency limit is determined by many 
tame-constants all equal to Tẹ» the eee 
ratio for & given resolution time, far from being 
worse, is actually slightly improved. Thus, in an 
amplifier in which T, and T, are made adjustable, 
the most economical design is one in which the 
high-frequency time-constants of all the stages are 
equal to the smallest desired value of 7’,. 

The deliberately limited scope of the book excludes 
a good deal of information which would be of value 
to the designer of nuclear counter amplifiers, such 
as the choice of the most suitable type of negative- 
feedback circuit and its design to give stable gain 
with a monotonic step-funotion while 
make beats tise cof (ho pain band aridin qronorción 
of available valves. The reaction of pulse amplifiers 
to large overload pulses is also of importance. While 
& fair amount has already been written on these 
subjecta, the last word has yet to be said. 

Withm its soope, however, the book is an excellent 
one and contains many theoretical and gaat e dE) 
results which have not previously been 
The agreament shown between theory se eee 
is, in most cases, remarkable. ie eis do 


only to the author's theoretical analysis, but also 
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to the skil and care with whick the tal 
measurements of noise must haves been made. To 
obtain reproducible results from gaoh measurements, 


The designer of nuclear pulse amplifiers will find 
the book valuable, if he &ooepta the fact that the 
ee considered are by no means the only ones 
e wil encounter. The book will also be helpful to 
nuclear physicists and others who may have to 
undertake experiments the succeas or &ocuracy of 
which is threatened by the presence of noise or 
background radiation. 

E. H. Cooxz-YARBOROUGE 


HISTORY OF SCIENCE 


A History of the Sclences 

Main Currents of Scientiflo Thought. By Dr. B. F. 
Mason. . viii4-520. (London: Routledge and 
Kegan Paul, Ltd., 1958.) 28s. net. 


O one can to-day lament a dediciency of general 

histories of science. Dr. Charles Singer’s ‘‘Short 
History" and Sir William Dampier’s “History” were 
early efforts in this fleld, of whioh new editions are 
still in demand. Dr. W. P. D. Wightman’s “Growth 
of Soientifle Thought" is & more reoent endeavour to 
cover similar ground, and now there is this fresh 
survey from Dr. 8. F. Mason, of Oxford, which 
extends from the ancient empires to Lysenko. This 
i longer, and more complete in factual detail 
(especially for the modern period), than any of ita 
predecessors, and on many points the structure of 
the book shows, very properly, the influenoe of 


tians and Babylonians, as well as among the 
tio Greeks, is well brought out. China and 
ia form the subject of separate chapters in which 
their contributions to the West are analysed. Thess 
are Important accessions to a general history of 
soience; but they are not without a R 
lomos, ginos Islam is dismissed ir 
pages, and medieval Europe in sixteen. Dr. Mason 
then devotes about two hundred and ten pages to 
the period 1500-1800, m which the extent tb which 
the ‘mechanical philosophy’ ted scientific 
thought is rightly emphasized, end lightly lees 
space 40. the ised and twentieth centuries. 
The mam criticism of this balance of the attention 
given to the mam stages of scientiflo development 
concerns the vey recent period, for here Dr. Mason 


might be ju i airs d en Re ica which 
have been with already in a multitude of 
publications. 


On other points, however, Dr. Mason adopts a 
more conservative attitude. “It is & little surprising 
to be told that Aristotle's zoological works are of 
later date than his physical (p. 81) ; nih “medieval 
craftamen contributed the tal criterion to 
the scientific method” (p. 95) ; that Boyle “ga 
modern definition of a chemical element" (n 
and that “When naturalp 
signs of stagnation towards the en 
century the nascent science of 
serious reverse” (p. 241). 
especially, the camplete omission of the fundamental 
work of Mme. Metzger from the bibliography is surely 
significant. But generally the author proves himself 
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well acquainted with the present flood of research on 
the history of science—thdugh he liste few non- 
English publications. 
This has helped him to build up a detailed story, 
y from the sixteenth oentury onwards— 
that is, about four-fifths of the volume. He has 
assembled a much greater wealth of information on 
many subjects (for le, science and religion at 
the time of the Reformation; embryology ; and the 
oell-theory) than is available in any comparable book. 
To have done so is probably its est merit, and 
it is regrettable that the entire of illustration 
must render some of the material unintelligible to 
readers to whom such matters are unfamiliar. Mus- 
trations would mevitably have moreased & very 
moderate price; but they are ill spared. 
cmd is not simply information; the facta must 
reted. A single theme runs thro Dr. 
k—that modern science is the uct of 
ape tater ie eal eue NO TI 
with regard to the study of Nature—and it seems 
that he regards the former as the more important. 
Thus, he says, the Michurm school of Soviet bio- 
logista, of whom Lysenko is the contemporary leader, 
arose from the work of a practical plant-breeder, 
while Mendelian genetics: sprang from problems in 
the theory of biology and is largely an academic 
subject. This he regarde as another example of the 
"differenoe in outlook between the craft and the 


scholarly traditiong, which hag existed throughout 
written 


history". The remark may be true, but 
scarcely in the sense that Dr. Mason intends. Never- 
theless, his theme is an important one, for the 


Instruments and tation of Bolenoe have 
ie desanded on de A of Geant, 


outlook of the craftsman has reinforced on occasion 
the analytical mind of the philosopher. Yet it is not 
enough to pose that this is the whole of science, 
or that ite history is solely concerned with tracing 
how the latter has place to the 
former. It is therefore unfortunate that Dr. Mason 
has not given & fuller account of the way in which 
he supposes the ‘craft’ and ‘philosophic’ traditions to 
have interacted to yield science, which is so clearly 
distinct from either. At least In some instances this 
seems to lead to doubtful propositions, as when he 
remarks that “a barber-surgeon ... might be a 
skilled sectionist and know intimately the anatomical 
structure of the human body". For while it may be 


ition that the barber-surgeon was the better 
ormed of the two. 

It would be le to pomt to a number of 
inaccuracies (John Ray’s views on fossils are mis- 
represented on p. 819, because the author 
had not consulted Dr. O. E. Raven’s authoritative 
study of Ray) which are inevitable in a work of this 
scope, even though ib can no longer claim to be 
pioneering. One might ask more seriously: For 
whom is this book intended ? erred eas: elo 
for the profeasional historian, nor is it suitable 
for the general reader. If it is mtended for the 
cultural education of scientists, ib is open to the 
charge of taking & narrow, and perhaps not very 
subtle, view of the origins of their studies. May ons 
mildly expreeg the hope that the time has now arrived 
when it is no longer necessary for every historian of 
science to take the whole of it for his province ? 

A. R. HALL 
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Properties of Matter 

By Dr. F. C. Champion and Dr. N. Davy. (Student's 
Physics, Vol. 8.) Second edition. . xiv+ 828. 
(London and Glasgow: Blackie and Bon, Ltd., 1952.) 
27s. Od. net. 


EFE gohools of physics which teach properties of 
matter at third-year honours level, this work 
should make an admirable text-book. It covers the 
usual subjects, such as gravitation, elasticity, surface 
tension, oamotic preasure and viscosity, and, in 
addition, it has chapters on the compreembility of 
liquids and solids and on seismic waves, which give 
the student a clear idea of the practical importance of 
general printiples. The various subjects are treated 
extremely competently, and the physical approach 
is not subjugated to the mathematical, as Bo often 
with advanced text-books. 

To the reviewer, the only jarrmg note occurs on 
the l&st page of the book, in & chapter on errore of 
meesurement; this chapter discusses the various 
theoretical considerations involved in assessing the 
probable error of a quantitative result, and illus- 
trates them by the steps involved in the determma- 
tion of e and Ak. The result given for e in 1932 is 
-(4°7787 + 0-0052) x 103* e.&u. The authors then 
state, without comment, that the value computed in 
1041 was (4:8025 + 0-0011) x 101° osu. Is this 
not likely to produce in the student & sense of 
scepticiam about the whole of the theory of errors?! 
Surely the authors ghould have taken the oppor- 
tunity of stressing the importance of applying the 
theory only when systematic errors have been 
eliminated 


Mass ae In Physics Research} 

I of the NBS jioentennial Symposium 
on Mass y in Physics Research, held at 
the NBS on September 6, 7 and 8, 1951. (United 
States Department of Commerce: National Bureau 
of Standards, Circular 522.) Pp. vi+278. (Washing- 
EET D.C.: Government Prmtmg Office, 1053.) 1.75 


symposium on ‘Mass Spectroscopy 


Standards and held in Washington, D.O., during 
September 6-8, 1951. The thirty-five sub- 
mitted at the conference together with the di lon 
ensuing from each paper are given in full, and the 
book ends with a comprehensive &ooount of an 
informal discussion on experimental methods. A 
good knowledge of existing mass y tech- 
niques is easential m order properly to appreciate the 


rB. 
Pin excellent opening paper by J. Mattauch sum- 
marizes the fleld of high-resolution mass spectroscopy 
with application to the measurement of absolute 
masses. This is followed by a number of shorter 
papers by same of the leading physicists in the field 
of mass measurement describmg mstruments, the 
ible improvements to the 

existing equipments. A number of instruments using 
new techniques for mass measurement are described, 
for example, time of flight and cyclotron resonance. 
Isotope abundance measurements are briefly sum- 
marized, and techniques are described for some 
specific problems on the variations in the abundances 
of naturally occurring isotopes. Two large-scale 
mass spectrometers are described which have been 
used successfully for separating very small quantities 
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of pure isotopes for nuclear physica research. The 
last group of papers deals with a number of specialized 
subjects which serve to illustrate the wide fleld of 
application of mas y in modern physics 
research. In the conoluding section, on experimental 
methods, the use of the electron multiplier as 4 
detector of positive ions is discussed together with 
the current ideas on high-vacuum gasket materials, 
ion-source plate spacers, etc. The omission of any 
papers on analysis of solid materials by the masa 

meter is a ariticigm of the conference rather 

of the book. 

The book is a valuable acquisition for any labor- 
atory interested in the problem of mass measurement, 
and it indicates the extensive part played by mass 
spectroscopy in physics and chemistry research. 


G. H. PALMAR 


New Pathways to Plano Technique 
A Study of Relations between Mind and Body 
with Special Reference to Piano Playing. By Luigi 
Bonpensiere. Pp. xxiii--128. (New York: Philo- 
sophical Library, Inc., 1953.) 4.75 dollars. 
HIS book has been posthumously compiled from 
notebooks left by Mr. Luigi Bonpensiere. In 
it is developed a theory of ‘ideo-kinetics’ based on 
the author's private experiments. These purport to 
show that with proper traming we can achieve far 
greater control over our bodily movements and much 
more rapid a&oquisition of complex skills than is 
possible by means of our usual methods of ‘physio- 
kinetics’. In ‘ideo-kinetica’ the limbe to be used (for 
example, the hands in piano-playing) are completely 
j and instead the person concentrates 
intensely on the image of the goel to be reached. 
Mr. Bonpensiere was first trained as a technologist ; 
but his claim to distinction lies in his contribution to 
arb and musioology. Unencumbered by acadomic 
lore, he later turned his original mind to empirical 
problems of body-mind relations and carried out 
iments which, if confirmed, may lead to remark- 
able conclusions. The material is unfortunately 
fragmentary and expressed in a strange termmology , 
but the reader willing to overcome these obstacles 
will find much im it which deserves close study. 
Altho Mr. Bonpensiere illustrates the applications 
of his ry from piano-playing, the theory applies 
to every form of bodily skill. 
Mr. Aldous Huxley contributes a vivacious and 


‘sympathetic preface, and his description of the 


author as “remarkably gifted” seams to be perfectly 
just. JOHN COHEN 


The Year's Work In Librarlanship 
Edited by W. A. Munford. Vol. 15, 1948 ; 
281. Vol. 16, 1949; pp. x-+280. (London: Library 
Association, 1952.) 40s. each vol.; to members, 80s. 
ib annual publication '"The Year's Work in 

Librarianship” consists of a series of chapters by 
different authors, those dealing with national and 
university libraries, with special libraries, with 
library oo-operation, with professional education and 
with subject bibliography containing most of the 
information of interest to the man of science as such. 
They are comprehensive and competent pieces of 
workmanship, rather than critical, but of more 
worth to the librarian than to his olienta. The time- 
lag in lication seems exceasive for a publication 
of this kind: Vol. 15, covering 1948, appeared in the 
spring of 1952, and Vol. 16, for 1949, at the end of 
1952. m : 
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BRITISH COLONIAL RESEARCH 
REPORT FOR 1952-53 


ESEAROH undertaken by government agencies 
in the British Colonies is descrited in annual reporte 
under the general title of ‘Colonial Research’’. That 
for 1052—53* follows the pattern of the past two 
years. It commences with the report of the Colonial 
Research Council, which this year is slightly longer, 
and to which is ed a list of schemes approved 
for research grants, April 1, 1953-March 31, 1952, 
and tha report ok the Director of dis olonia) Prodori 
Advisory Bureau for 1951-52. Following this are the 
reports of the specialist councils and oommyjttees : 
the tenth annual report of the Colonial Products 
Regearch Council, the ninth annual report of the 
Colonial Social Science Research Council, the eighth 
annual reparts of the Colonial Medical Research 
Committee and the Committee for Colonial Agri- 
culture, Animal Health and Forestry Research, the 
sixth annual reports of the Colonial Insecticides, 
Fungicides and Herbicides I and the 
Colonial EHoonamic Research Committee, and the 
reports for 1952-58 of the Tsetse Fly and - 
somiaais Committee, of the Colonial Fisheries Advisory 
Committee on Fisheries Research and of the Director 
of the Anti-Locust Research Centre. 
The fifty-six new research schemes and fifty-four 
supplementary schemes made during the year, 
involving grants totaling £1,087,041, brought the 


net iture and oonmitmant from Colonial 
ee CO 
£11 ions at March 31, 1958, while Colonial 


Governments or industry have provided a further 
£3 millions. Of the gross allocation, 32-8 per cent has 
been for agricultural, animal health and forestry 
schemes, 14-2 per cent for medical research, 12-9 per 
cent for fisheries research, 10-6 per oent for tsetse 
and trypanosomiasis research, 9 per cent for social 
science and economic research, 7-5 per oent for 
insecticides research, 5-1 per cent for research spon- 
Bored by the Colonial Products Research Council 
and 8-4 per cent for anti-locust research. Under the 
assistance provided by the Unitec States Mutual 
Security Agency, Prof. J. O. Matthyase, of Cornell 
University, completed his investigation in Northern 
Rhodesia into the control of the tick vectors of 
diseases affecting livestock i Africa, and 

Prof. M. Stelly, University of Georgia, is under- 
taking in Kenya an investigation into problems of 
soil fertility, while two United States scientists are 
to investigate in West and Central Africa pasture 
uction and and the nutritive qual- 
ities of species of grass and other looe] feeding stuffs. 
ing October 23, 1952-March 20, 1058, Mr. 

G. A. Atkinson, who is now housing adviser to the 
Colonial Office, as well as Colonial liaison officer, 
Building Research Station, made an extensive tour 
of East Africa, India and Malaya, as well as visiting 
Mauritius and attending an African regional housing 
research conference in Pretoria, organized by the 
Commission for Technical Co-operation m Africa 
* Colonia] Office. Oolonial Research 19052-1063. Reports of the 

Producta 


Commi Committee for Health and 
Insecticidea Committee, Colonial Beonomio 

Committee, Tsetse Research 
Oommitiee, Fisheries Advisory Director, int- 
Pp. 268. | (Omd. ) (London: 


Locust 
H.M.B.O., 1953.) 75. 64. net. 


South of the Sahara. The discussions at this con- 
ference indicated that plans for the extension of 
building research in British West Africa, French 
African territories and the Belgian Congo are under 
way, and problems on which further co-operation is 
desirable were specified: these include the doou- 
mentetion of existing standards of h , studies 
of the design of dwellings m relation to te, & 
dedero robes blame Gnd bodie 
on- sanitation, and on building in earth and earth 
admixtures. rar alive a e diced 
iim systems of house construction, 
icy eg agora qo M ca 
n ae ons of designs at the Housing Centre, London, 
afterwards, by the exhibition of demonstration 
houses at the British Industries Far, 1958, while 
earlier investigations of the Building Research 
Station for the Uganda Government on raw materials 
for cement manufacture promise to initiate a series 
of industries in Uganda which may: transform the 
economy of the Protectorate. 

Recruitment of fleld-staff for geodetic and topo- 
graphio surveys failed to Keep pace with resignations 
or transfers; but prospects for recruitment of fleld- 
surveyors and other technical staff are now much 
better and an increase of more than fifty m the total 
staff during 1953—54 is anticipated. The priority area 
for photo control has been the Volta River area, 
where & survey by a party of ax Directorate sur- 
veyors-and an average of twelve Gold Coast African 

completion. A party which 
control in the Western Concession in 


priorities and the impact of National Service on the 

hio staff have adversely -affected map pro- 
duction. With the eio ane of seventeen 
additional geol chemista, the overseas 
ecientiflo staff of the Colonial Geological Surveys 
numbered 190 on December 31, 1952, and each year 
shows an increase in effectivences as the young 
uring the past five years grow in 

In Northern Rhodésia a 


is known. In Nigeria se 
worked coal have bean located near the 
colliery at and much geological work has 
been carried on in other coal areas. Geological 
mapping has been resumed in some States of the 
Federation of Malays, while interest in the mineral 
deposits of Jamaica has been aroused by the investi- 

ions of ite Geological Survey Department. 
ppreciation is again expressed of the practical 
interest of British universities in the geology and 
mineral resources of the Colonial territories. 

In Singapore some. investigations by means of: 
electro-oemoais have been made into the of 
Singapore Harbour; in addition, the cathodic pro- 
tection of mild-steel harbour ofaft by the use of rino 
and aluminium anodes, and the use of the North 
Dakota cone penetrometer m evaluating the stability 
of road beds and determining economical thickness 
of road material for a given density of traffic have 
also been subjecta of study. The general shortage of 
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qualified meteorologisis has hindered the filling of 
staff vacancies, particularly in West Africa and the 
British Caribbean area, but the Hong Kong Royal 
Observatory has published papers on the upper flow 
structure near typhoons and the general circulation 
sona elg d euis T T ee ie 
Western Paoiflo and an anblysis of forecastmg of the 
summer weather of the region, besides continuing 
Investigations into the effect of strong winds on rain- 
gauge ecouracy and ionosphere—weether relationship. 
Seven beses of the Falkland Islands Dependencies 
Survey were manned throughout the year, while at 
Signey Island in the South Orkneys the reproductive 
cycle of the Weddell seal was studied. 

All the work of the National Institute of Oceano- 
graphy, except the care and superintendence of the 
Discovery Collections, ia now centred in ita new 
building at Witley, near Godalming. A main object 
of its laboratory work is to improve our under- 
standing of marine physics and of the environmental 
conditions and biological factors which determine 
the concentrations and fluctuations observed in 
oceanic fisheries. The marine physicists have oon- 
centrated on the problems of sea—air energy exchange 
and ita relation to the large- and small-scale water 
movements, while much of the effort in marine 
biology bears on the problems of the life-history, 
distribution and migration of whales. Studies of the 
factors which make some parts of the deep ocean 
more productive than others have centred around 
recent and earlier surveys of the long influenced 
by the Benguela and Peru currents. Work on Colonial 
piede ee ee 

ited by shortage of staff; but a report Has been 
issued on the stabilization of a black cotton soil from 
Southern Rhodesia with lime and wood tar, and 
recommendations have been made for the use m 
concrete of four sands and aggregates from North 
Borneo. 


The Colonial Products Advisory Bureau campleted 
seventy-seven laboratory investigations and dealt 
with 768 inquiries. The more important of these 
mentioned in the Director's report for 1952-58 are: 
the collaborative investigations on the biological 
activity of extracta and the storage performance of 
flowers of three strains of Kenya pyrethrum, which 
bave indicated that one strain having a high pyrethrin 
content loses about 25 per cent of its original active 
content during three months of storage; the pre- 
liminary examination of essential oils obtained by 
steam distillation of sage leaves collected from 
thirteen localities in Cyprus during April and June- 
September 1951; the examination of samples of 
Cinnamomum parthenorylon oi from Sara a8 & 
souroe of safrole, required for' the synthesis of 
piperonyl butoxide ; 


species of trees, from Kenya, Malaya and the Gold 
Coast ; and the trials in the Budan on the drying of 
goat and sheepskins, which have shown that sus- 
pension drying in the eun, without salting, is more 
satisfactory than dry-salting, subject to a P 
ture. Further examination of jute 
poesible jute substitutes has confirmed that, for the 
finer counts of yarn, jute is in a class on its own, but 
with further experience it is probable that retting 
could be carried out satisfactorily in Colonial coun- 
tries. ‘The work on the identification of fibres has 
already proved its value, and continued attention 
was given to a survey of Colonial materials which 
might be developed as sources of tannin. Work 
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on groundnuts was extended and advice given on 
breeding and analytioal problems of the oil palm. 
The tenth annual report of the Colonial Products 
Research Council records the letion of the 
clinical trials of the fungistetio antibiotic, oomirin, 
whereby application of oomirin was effective in 
twelve cases of otomyoosis in which the isolated 


obtained in the treatment of various forms of tinea. 
Most of the cultures added during the year to the 
Hankey Culture Collection (which now comprises 547 
strains) were dermatophytes isolated in the work on 
comirin. Prof. O. H. Hassall and his collaborators have 
improved the methods of isolating and purifying the 
antibiotic monamyoin, and progress is also reported 
in the separation and characterisation of the active 
materials in the monamyoin complex. In the Sugar 
Technological Laboratory at the an nrbe College of 
Agriculture, Trinidad, pilot-plant have indicated 
that superstats had no significant effect on scale 
formation. Methods for the production of sugar-cane 
wax were improved, and the hard waxes obtained by 
the new process from filter-press muds should compete 
with carnauba in the preparation of high-grade 
polishes. Results obtained in the production of lactic 
acid and ita esters from molasses were sufficiently 
promising to justify installation of a pilot plant, and 
& 10 per cent yield of itaconic acid has been obtained 
on the sugar by culture of an Aspergillus, using the 
techniques adopted in penicillin manufacture. 
The technique for the bulk preparation of the crude 
germination factor has been improved and the 
od of testing stimulatory solutions modifled. In 
work on carbohydrates, Prof. M. Stacey and his 
collaborators at the University of Birmingham have 
confirmed by chemical methods that the poly- 
paccharide produced by the enzyme derived from 
Acetobacter capsulatum is a true dextran and have 
determined the structure of the dextran produced by 
a strain of Betacocows arabtnosaceus; in addition, 
they ave initisted fundamental studies on the 
le for the synthesis of the main 
ahális o of a-1: 6-linked gluoopyranoee units and the 
branch points involving the a-1:3 linkages. Prof. 
A. C. Frazer and his tea at the University of 
Birmingham have shown that histamine release by 
Se ee 
and in Prof. Peat’s laboratory in the University 
College of North Wales, Bangor, further evidence 
was obtained of the unbranched character of the 
maltosacobarides from amylose by their reduction to 
the corresponding alcohols with sodium borohydride ; 
and from this reduction technique & new micro- 
method was developed for ssid mt the molecular 
weights of maltosaccharides. Partial hydrolysis of 
the ‘insoluble’ lamarin of L. oloustont yielded the 


per 
mutations of the B:8-, B:3- and B: 6lmks to be 
expected from the nature of the disaccharides. 

The component glycerides of coconut and palm- 
kernel oils have bean shown to consist of complex 
mixtures of mixed glycerides. Oonophor oil, from 
Tetracarpidium conophorum, gave y satisfactory 
results in technical trials, and Prof. H. D. Kay found 
that the cake remaining after the oil extraction was 
palatable to most cows and may form a good protem 
concentrate. 

The ninth annual report of the Colonial Sooial 
Science Research Council records little change in the 


876 


recruitment position: difficulties in obteinmg senior 
staff and for demography and legal sociology oon- 
tinued. No Colonial research fellowshipe m the 
` social sciences were awarded during the year ; but the 
Council has set aside £10,000 for junior fellowships, 
attached to Colonial universities and university 
colleges during 1953-56, and the Goldsmiths’ Com- 
pany is awarding two scholarships tenable at African 
university collages in 1958. The five American social 
anthropologists appointed under the special scheme 
for training American scientists at British universities 
have now all returned from the field, and Dr. E. W. 
Winter's report on the Baambe is in Ita final stages. 
The first of a series of official visita to the regional 
institutes of social and economio research to consider 
probable requirements after March 31, 1956, was 


` made to the West Indies Institute of Social and 


Economic Research at the end of March 1958. 


Detailed re of the work of the regional institutes 
are & ed to the porai A Social 
Research Unit has been set aries Bon 
Malaya and was to start wor 17 1960, The report 


includes a survey of research in the Colonial terri- 

tories flnanoed independently of Colonial Devel 

ment and Welfare Funds and notes. slariy the 

work of the East African Statistical 

the best methods of estimating population oa m 

under-developed territories ; the inquiry into the 
institutions of the distriots in Tanganyika ; 


born in North Rhodesia and elsewhere, the effect 
of a different mother tongue, of health, lon of 
parente, eto., on education and progress of 
scholars. The Education Deperunant of the Univer- 
sity of Malaya completed its word-frequency count 
of written Malay. 

Seven sections of the Ethnographic Survey of 
Africa were published during 1952-53, and eight 
lag aaa tias Part 2 of the General 
Survey in the ''Handboo of African, Languages — 
‘The of West Africa"— was published, 
and Part 8, ‘ Languages of East Africe”, was 
being prepared for the Mr. Arnold Epstein’s 
report on his legal in North Rhodesia was 

lished under the title ‘The Administration of 
ustioo and the Urban African". Work is well 
advanced on the programme of anthropological 
studies in Sarawak, and the West Indian volume of 
the Demographic Survey of tbe British Oolonial 

ire was expected to be published. A list of 
publications during the year by workers assisted 
from Colonial Development and- Welfare Funds is 
appended to the Counoil'a report. 

Of the twenty-one research sohemes under the 
scientific supervision of the Colonial Medical Reeearch 
Committee at the of the year, that for the 
study of malaria in North Borneo and Sarawak has 
been concluded, and that for the study of leprosy 
in Malaya is in abeyance. The Committee’s eighth 
annual records the filling of five vacancies, 
and the facilities of the overseds research units have 
been much used by specialist workers from the 
United Kingdom for the short-term study of specific 
problems. In West Africa steps are being taken to 
transform the Standing Advisory Committee into an 

priately enlarged West African Council for 
Medic] Reeoarch, which will have under its super- 
vision the Virus Research Institute at Yaba (to be 
renamed the West African Council for Medical 
Research Laboratories), the Hot Climate Physiology 
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Research Unit at Oshodi, the Leprosy Research Unit 
at Uzuakoln, and the Loiasis Research Unit at 
ee ee red 
yaws and tuberculosis. The East African Medical 
Survey, now & compact and active group, with ample 
housing and laboratory facilities, has been concerned. 

i with fact-finding in the field of public 
health. tinued work at Kumba m the Cameroons 
on the breeding of larvæ, and on the flies of the forest 
ee E ee eee 
three species not previously known in West 08, 
and three P diot igo known only as the prey of. 
wasps in Congo. Culicoides austeni has been 
shown to be a vector of A. persians in the area, and 
surveys of infections with Loa loa and A. perstans in 
the human populations in the rain foresta, the forest 
fringe and the mountain grasslands of the British 
Cameroons have shown that both parasites reach an 

rium of high moidence and intensity in amall 

in the rain forest, the incidence and intensity 
nn 
and forest relict, while nerther infection is trans- 
mitted in the grassland. Investigation of the chemo- 
prophylaxis and chemotherapy of fllarial infections 
continued at the Liverpool School of Tropical 
Medicine. 

A survey of the incidence and’ distribution of 
filariasis in the Southern Highlands of Tanganyika 
was made in &nd October 1952, and 
additional investigations of filariasis are reported 
from the Institute for Medical Research, Malaya, 
where the risk of introducing the Paoiflo (non-periodio) 
variety of Wuloheria banoroft$& through the.arrival of 
Fijian troops has been leasened by screening oon- 
tingenta destined for Malaya and by treating mioro- 
fllaria carriers with ‘Hetrazan’. before arrival: the 
Institute is co-operating im periodic exammations 
of the whole battalion. Malaria research m North 
Borneo, Sarawak and Brunei was terminated in 1952 
after providing a method of eradication, by clearing 
ab and admittng sunlight whieh” ay the came 
time encourages the economic development of the 
eei nutri ug A a work has 
also provi & basis for future malaria work in 
Borneo, and the observations suggest a method of 
control which may be applicable elsewhere in the 
East in jungle areas where A. leucosphyrus may be 
the vector. The work of the East African Malaria 
Unit was concerned mainly with the daytime dis- 
tribution of the resting-sitea of A. gambtas and A. 

in houses and outside, and with the relation 
of the blood-meal to ovarian development. Studies 
in Trinidad on the effect of residual insecticide 
spraying in three mud-huts fitted with exit traps 
of the DT ttern indicated that an 
aqueous was effective up to five 
months and E only up to lees than two 

months, although, when fresh, ‘Gammexane’ had a 
repellency effect to entrance. On the Gold Coast the 
human reservoir of malaria infection in villages in a 
hyperendemio area was investigated fram heed- 
quarters in Accra. A full report on trials of chloro- 
quine, and p in Malaya is 
in preparation, and further tests of residual insecti- 
cides in window-trap hute have also been made on 


Entebbe, Uganda, where expansion 
gide is desirable, has concentrated ita fleld-work on 
ow fever in the drier country, where bush-babiss 


(Galago spp.) and not monkeys appear to be the main 


- 
~ 
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animal hosts of the virus. Some survey work on the 
Rift Valley fever virus was carried out and a stram 
of the Coxsackie virus was isolated from a member 
of the Institute's staff. In the work of the Scrub- 
Typhus Research Unit based on the Institute for 
Medical Research, Malaya, the emphasis was shifting 
to other infections which involve animal reservoirs, 
and the revised objective of the Unit is & oontinued 
study of animal ecology with special reference to 
medical problems. The work of the United States 
Army Medical Research Unit (Malaya), of which a 
summary is again given, has included studies of the, 
resistance to icillm and carbomycin of staphylo- 
cocci from North Borneo, Malaya and the United 
States; investigations on Trombiculid mites were 
to be resumed in 1958. Surveys were made of relapsing 
fever in the Usambara Mountains, Tanganyika, and 
in the Teita Hilla and Kwale district in Kenya. At 
the Lister Institute of Preventive Medicme a special 
study was made of the sera of the African species of 
the family Bovidae, and a completely new technique 
for identifying blood-meals of closely related species 
was being investigated, while the studies continued 
of serum proteins, of nitrogen balance and water 
content, and of hssmatology. 

The Hot Climate Physiology Research Unit at 
Oshodi, Nigeria, completed & survey of the energy 
cost of most of the everyday tasks of the farmer, 
and started one of purely industrial tasks, par- 
ticularly the energy cost of head-carrymg. At the 
Usuakoli Leprosy Settlement, Nigeria, pharma- 
ceutical and io studies of sulphones have 
confirmed that smal oral doses of ‘Dapsone’ are an 
effective, simple, safe and widely practicable form of 
chemotherapy of leprosy, and the good resulta 
previously recorded with p-acetamidobenzaldehyde 
thiosemicarbazone have been confirmed. In Nigeria 
the findings of the previous goitre survey were con- 
firmed ; the areas of obvious goitre lie on granite 
or are associated with granite outcrops in marine 
sediments or with drainage areas off and 
such areas have been mapped in consultation with 
the Nigerian Geologieal Survey. The Field Research 
Station, Fajara, Gambia, continued its investigations 


tropical foods, and the scope of the work was extended 
to include studies on filariasis and schistosomiasis 
(particularly the treatment of elephantiosis of the leg) 
and the mosquitoes which may tranamit W. bancrofts 
m the Gambia. Some notes are included on the 
medical work undertaken and financed by the 
Medical Departments of Colonial Territories—for 
example, the treatment of malaria with daraprim in 
rne da enti olinioal S erii of ‘Sulphetrone’, ‘Dapsone’, 
, ‘Isoniazid’ and 2-anilino- 
Panic hehe henaxide hydrochloride at the 
santa Makogai, Fiji, and a study of 

e a ae In Jamaica. 

Grants totalling £372,286 were made durmg the 
year for new and schemes from Colonial 
Development and Welfare by the Committee 
for Colonial Agricultural, Animal Health and Forestry 


Research, the annual report of which acknow- 
ledges ly the assistance of Common- 
wealth tutes of Entomology and of Biological 


Control and of the Commonwealth Mycol 
Institute. in some sections of the 
African Agriculture and F Research Organ- 
Imation was retarded by the declaration of a State of 
Emergency in Kenya, but research in soil mioro- 
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biology was started and & satisfactory technique for 
inoculation of maize for resistance to the American 
rust disease caused by Puccinia polysora Underw. 
Was ing shape as a result of co-operative work 
with Amani as well as the Kenya and Uganda 

ts. Co-operative work with the Cotton 
Research Station, Namulonge, has demonstrated the 
repellent effect of certain insecticides against the 
Lygus pest. Soil surveys at differant oategory-levelg 
were continued as as laboratory work on the 
fertility of tropical soils. The major buildings and 
other facilities of the new headquarters of the East 
African Veterinary Research Organization at Muguga 
South were completed or well advanced by the end 
of the year under review, and earlier findmgs have 
been confirmed that treatment of bovine trypano- 
somiasis with 'Antryoide', while effective in the early 
stages, is much lees so in advanced trypenosomiaais, 
and that prophylactic treatment of cattle in contact 
with tsetse fly should be given at least once every 
two months. The main factor determining the 
success of the drug in protecting cattle appears to be 
the severity of the by trypanosomes, which 
in turn depends on the nature and number of the 
tsetea flies to which the cattle are exposed. Research 
was continued on the systematics and life-cyoles of 
the paramphistones of domestic ruminants. 

At the West African Cacao Research Institute 
demonstration of the control of swollen shoot by 
regular inspection and cutting-out of symptom- 
bearing trees and replanting was continued, as well 
as investigations on the symptoms and olassification 
of cacao virus strains from the Gold Coast, Nigeria 
and the Ivory Coast, and on the mealybug vectors of 
theese strains; and the search went on at the West 
Afrioan Rice Research Station, Rokupr, Sierra Leone, 
for maize varieties which combine high yield and 
resistance to attack from the rust disease pathogen 
Puccinia . At the British West Indies Central 
Bugar-Cane Breeding Station, Barbados, further pro- 
grees was made in the pure-line breeding programme, 
and a satisfactory cytological technique, involving 
pre-treatment of root-tips in a-bromonaphthbalene 
solution to condense and spread metaphase chromo- 
somes, was evolved. Investigations at the Imperial 
College of Tropical Agriculture, Trinidad, strengthen 
the opinion that the deterioration of cacao soils 18 
due to loss of litter, crumb, and highly organic top- 
soil through erosion, wastage by oxidation of organic 
matter and nutrient exhaustion. The ecological 
land-use survey of British Honduras commenced in 
August, and the preliminary ground Burvey of the 
Northern, Corozal District was virtually complete by 
the end of the year under review. Among researches 
undertaken by the Colonial 
mentioned one in Barbados on 
root-destroying pests, such as Diaprepes abbreviarus, 
Clemora ornttht, and Acropyga ants and wood anta in 
cane fields with the gamma isomer of benzene hexa- 
chloride diluted with milled coral limestone ; in the 
Gold Coast on the control of maize-stem borers with 
DDT ‘and benzene hexachloride preparations; on 
the improvement of biological control of coffee- 
mealybug (Planooocous kenyae) in Kenya by intro- 
ducing and establishing further species of natural 


. enemies from Uganda; studies on the control of 


black pod disease of cocoa (caused by Phytophthora 
palmivora) in Nigeria; the studies of control of 
tick-infestation of cattle in Northern Rhodesia, which 
indicate the wide field of application in Africa for 
the portable power-spray ; and of the T'Asraptus 


378 


damage to cooonuts m Zanzibar, where an experi- 
mental double serial spraying with DDT im oil 
' formuletion" was given to five hundred acres of 
. ooconut plantation. 

The sixth annual report of the Colonial Insecticides, 
‘Fungicides and Herbicides Committee includes an 
account of the work of the Colonial Insecticide 
Research Unitat Porton, where studies continued 
on the sorption of insecticide by certain types of 
dried mud used for native houses in many perte of 
the tropics in an attempt to explain the relatively 
poor effect of DDT against certain species of mosquito 
(notably Anopheles ee and a preliminary wind 
tunnel study was made of the deposition of small 
ee ruins addi ond 
at low wind speeds. Air-borne drope 
be deposited more readily on tsetse flies at ds 
on the obstacles than on thebe obstacles themselves, 
and for such deposition the optimum drop-size range 


with the cylinders and disks used at wind of 
up to 4 m.p.h. is 10-80 u, although since m 
this sire- are not collected efficiently by the 


oylinders disks, larger drope are required for 
deposition on them. A team from the Unit continued 
the aircraft-spraying trials against tsetse flies in field 
experiments at Urambo in the weetern T 
morsiians belt and at Maruri in Uganda in thicket 
typical of much tsetse brush in Kast Africa, and very 
alert oe Tm rues aircraft spra spraying 
ve hundred acres of coconuts infegted with a co 
big (Theraptus sp.) at Zanxibar using a 9-2 per 
cent solution of DDT in oil as well as in spraying 
with a DDT emulsion “five hundred aores of 
beans near Arusha, which were heavily mfested 
with larve of the American bollworm (Helothas 
armagera). 

The malaria eradication experiment m Mauritius 
was terminated : malaria transmision virtually ceased 
with the àlrmination of A. funestus, and the reduction 
in houses of A. garnbias. pape and de a 
fee of the experiment in malaria contro 

ya, now terminated, in which promising resulta 
were obtained with both DDT and benzene hexa- 
chloride. Very promising resulta were Qbteined in 
E n experiments with bush infested with G. 
pallidipes in Kavirondo, Kenya ; but 
yr Seuls nd esce doce se yup bela 
2-methylphenoxyacetic acid, 2: 4-dichlorophenoxy- 
acetic acid and 2:4: 5-trichlorophenoxyacetio acid, 
overall spraying of regenerating savanna-thorn bush 
at Shinyanga, Hast Africa, and regenerating Iso- 
beriir4e woodland at Kikare when the duci: 
shoots were 2—4 years old over a two-year period fail 
to eradicate the bulk of the 

At cones College Field Bta tetion, Silwood Park, 

DDT solutions in lanoline &aroee the 

t of blowflies was investigated and studies 

bid de of flies exposed to particulate 

continued. At Rothamsted Experimental 

oo the rate of loss of msectigidal effect of DDT 

deposits on living foliage in the house was 

studied under various conditions. In Uganda investi- 

biegen area sacar of blackarm disease of cotton 

ee a a e 

peste leeorne in the fleld establishment of young 

cacao were controlled by soil treatment with benzene 

hexachloride and dusting the plant with DDT 
wettable powder. 

The Colonial Economic Research Committee still 
finds it difflcult to recruit qualified candidates, but 
the decision to invite universities and university 
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colleges to propose schemes for economic research 
has had good results. The Oommittee’s aixih annual 
re records that Dr. J. Greaves’s monograph on 
"Colonial Monetary Systems" was in the press, as 
was Dr. A. R. Prest and Mr. I. G. Stewart’s report 
on “Nigerian National Income, 1950-51”. The Gom- 
mittee has approved three grants: for Dr. F. C. 
Wright's study of the structure and organization of 
the distribution m Tanganyika and Nyasaland ; 
towards half the recurrent expenditure of an Econ- 
amio Research Unit at the University College of the 
Gold Coast until March 81, 1956; and for a scheme 
to promote the study at the University Oollege of 
the West Indies of the methodology of R 
formation, with special reference to capital invest- . 
ment in Jamaica. 

The report of the Tsotae Fly and Trypanosomiasis 
Committee for 1952-88 records further advances in 
the integration of teetee research and of research on 
human and animal trypanosomiasis in East Africa. 
Satisfactory results have been obtained in experi- 
mental reclamation projeote, and pilot schemes of 
practical reclamation in conjunction with the utiliza- 
tion of land have been started in the three mamland 
territories. The Antryoide Research Scheme was 
terminated at the end of March 1952, but investi- 
gations were being continued under the 10- 
somiasis Research Laboratory. The West Ioan 
esis Research also reporta 
satisfactory progress. Reporta on the use of ‘Antry - 
cide’ methyl sulphate for curative purposes continued 
to be oe favourable. Special attention was 
given to the study of T. vwar, including work on its 
transmission by d. palpalis. 

The annual report on Fisheries Research of the 
Colonial Fisheries Advisory Committee records that , 
the number'of fishery officers was stabilized at about 
fifty-four, and recruitment and training were largely 
concerned with replacements. Commitments for new 
ieee cdd Rectum cf Grecia qe Gal 
March 81, 1956, are estimated at £85,510, with an 
uncommitted balance of £68,800. At the Inter- 
territorial Fisheries Research Station at Jinja a new: 
technique to determine chemical deficiencies in lake 
waters bas been developed, using algal cultures as 
Indicators, and results have shown that sulphates 
may sometimes be the primary deficiency. Consider- 
able advances have been made m studies om the 
taxonomy of the fishes Haplochroms and Tapia. 
At the Inter-territorial Marine Fisheries Research 
Station at Zanzibar the emphasis has been on. the 
distribution of the big surface fishes, while continued 
experimenta at the-West African Fisheries Research 
Institute on the control of marine wood-borers by 
concussion have shown that, while detonation by 
small explosive charges greatly decreases the incidence 
of the common shipworm Teredo, it is ineffective 
against the Martesia wood-borer. No progreas is 
reported at the Research Station for Fish Culture in 
Malaya. 

The on Locust Research and Control, 
1952—53, covers the work of the Anti-Locust Research 
Centre, which received 1,205 reporte on the locust 
situation from forty-one oountries and territories. 
Besides ite studies of factors affecting the rate of 
sexual maturation in the desert locust, it carried out 
with the Desert Locust Survey investigations, on the 
Somali peninsula, on swarms of desert locusts during 
August-November 1952, which threw some light on 
the mechaniam of displacements associated with the 
Inter-Tropical Convergence Zone. During the year 
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the desert locust gituetion, in contrast to that in the 
outbreak areas of the African migratory and the red 


mon ee E ly on the 

iud dn Aveta. In the Somali 
une and the ooastal areas of Saudi Arabia it 
was t under control by the Desert Locust 
Control ization. of the East Africa High _ 
Commission, in with the Saudi Arabian 


and Ethiopian authorities and the Somali Adminis- 
tration. 


LIMITS TO A FIRM'S 
CONTROL OF LABOUR 
TURNOVER 


By Dr. HILDE BEHREND 


Faculty of Commerce and Social Science, University of 
Birmingham 


IKE all social and economic phenomena, labour 

turnover is determined by the interaction of 
numeroug factors involving both economic and non- 
economic motives. While all these factors operate 
simultaneously, some of them exert a much 
influence on the level of turnover than others. The 
ability of a firm to limit its labour wastage will 
depend on the strength of the influenoe on turnover 
of factors which it can control or modify; it cannot 
hope to alter a high turnover-rate if it is due to 
external factors, outaide its control. 

Opinions differ about the weight which must be 
attached to external and internal factors as determ- 
mants of labour turnover. Some writers, such as 
Florence’, Long? and James’, emphasize the import- 
ance of external factors while acknowledging that 
the firm has & part to play. Miss us 
example, Cook and stres the significance 
of the individual firm. The Tavistock Institute team, 
Rice, Hill and Trist’, take up an extreme position 
and assert that labour turnover is a "function of an 
Industrial organisation as & social institution", and 
this view, which is not backed by valid evidence, 
appears to have gained considerable in recent 
years. (For an examination of the validity of evidence, 
compare Behrend'. My own research points to a 
different hypotheats. 

The problem is one of finding objective &riteri& to 
assess the relative influence of external and internal 
factors on labour turnover. In developing & technique 
the following considerations are of importance. While 
labour turnover must be as a funotion of 
both external and internal it ia conceivable 
that the difference between two labour turnover- 
rates can be traced back to only one group of these 
variables. As external factors operate in the whole 
community, their influence, if it exists, must be 
noticeable in many firms and not restricted to one 
firm. Therefore, if we discover evidence that there 
exist oertain types of differences in turnover which 


are found m the majority of factories, external. 


factors can be assumed to be at work. On the other 
hand, the effect of internal factors must be restricted 
to one particular plant. Thus, if we find an isolated 
instanoe of an observed significant difference in turn- 
Un factors can be assumed to be at 
wo 

The extent of the incidence of differential turnover- 
rates or of changes in labour turnover thus provides 
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& criterion for assessing the influence of external as 
opposed to internal factors on labour turnover. 
This criterion can be applied to the findings of 
labour turnover research which has revealed that the 
following five of differences in labour turnover 
at the same pomt of time exist among workers m 
manufacturing plants (of. refs. 1-5 and others). 


women than for men in the same and length of 
service group. Tan ta sama age 
this is linked with type of work (of. ref. 4). 

(2) Labour turnover varies for different age-groups. 
It tends to decrease with age, at least after the age 
of thirty, and this fall a to be fairly universal. 

(8) Labour turnover differa for workers with dif- 
ferent lengths of service. It is well known that in all 
factories turnover is highest among newoomers and 
lowest among long-servioe workers. 

(4) Labour turnover differs with type of work. It 
tends, for example, to be lower for skilled workers 
than for unskilled ones. Contrary to expectation, 
EESE als gr reel 

I to differentials in wage-rates or earnings. 

(5) Labour turnover varies with the number of 
jobs in the local labour market. In & large town 
with many factories wastage-rates tend to be higher 
than in an isolated area where one factory is the 
main employer. 

Labour turnover thus differs with sex, age, length 
of service, oocupation and employment 
These five types of variations have been und to be 
general phenomena, observable in the majority of 
factories, and must thus be attributed to the operation 
of external factors. 

t follows from these that comparisons of 
the level of turnover of different factories and depart- 
ments at the same point of time, with the view of 
isolating the effect of the firm on labour turnover, 
should based on standardired rates, namely, on 
age-specific turnover-rates for men and for women in 
given occupations belonging to speciflc length-of- 
service categories and living in similar labour markets. 
So far as I know, the construction of such rates for 
inter-factory comparisons has never been attempted. 

Fortunately, standardization of turnover-rates ig 
mainly essential when different factories 
it does 


not appear so necessary when one is comparing 
figures for the same factories or departments for 
successive periods of time provided they have fairly 
xag ie a E (The comparison would 
be on the eunplitfying tion that the 
oharacteristios of the. population not change 
significantly from one year of observation to the 
next and must be restricted to factories with stable 


3E plea numbers.) 
studying successive periods of time, external 
factors can be deemed to be at work if certain changes 
in labour turnover occur in the majority of factories, 
while internal factors can be assumed to be opera 
if the observed change is an isolated event restri 
to one firm, factory or department, not experienced 
by a control group of factories, or deviating from 
the trend of the oontrol group. 

A oonsiderable amount of evidence is available to 
show that changes in external factors lead to wide- 
ee eee 


ytinsky* and myself? show that changes in 
level of turnover correspond to changes m the level 
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of employment. Under full employment labour turn- 
over tends to be high, and it falls with rising un- 
employment. As amall an increase in the unemploy- 
ment-rate as & rise of 0-4 percentage pointe was found 
to have led to a very marked reduction in the level 
of labour turnover’. 

The course of the Beoond World War can also 
be shown to have affected the level of labour 
turnover". E 

What is the effect of changes in internal factors ? 
Firms claim that introduction of the incentives and 
bonus schemes, of management, of induo- 
tion and training and of better management 
and supervision will each lead to & fall in labour 
turnover. Yet it is extremely difficult to find valid 
evidence to prove this. Most of the claims of success 
are not substantiated by data for control groups. In 
published literature &nd in date selected by myself, 
I have been unable to discover more than four cases 
of the effective reduction of labour turnover m 
experimental plants, where the oontrol groups 
showed no co ing change. 

- Florence? tea a study made by the U.B. Depart- 
ment of in 1920 which shows that the 
introduction of “definite labour policies and oentral. 
ised employment machinery” in & number of 'axperi- 
mental’ establishments was followed by a reduction 
in the wastage-rate from well above that of the 
control group to lees than half that of the control 
group. gives an example where a change in 
the and organization of a factory 
together with the introduction of time and motion 
study led to a proportionately greater fall in the male 
labour turnover-rate of the experimental plant than 
the ordinary post-war reduction shown by two other 
factories owned by the same firm. In a department 
of Company J, I found that & change in supervision 
together with a camplete re-organization of the 
department, including the introduction of. time and 
motion study, was followed by a remarkable drop m 
labour turnover, while tbe other departments of 
Company J showed no corresponding change. ln 
Company P, labour turnover was reduced signi- 
ficantly from one year to the next, while other 
factories In the same area showed no comparable 


. reduction. This was attributed to the oombined 


effect of “important changes in management attitude, 


in pay, in conditions, in benefit plans, in the efficiency : 


of supervision, and m other aspects `. 

It can be seen that these four cases all entailed a 
series of simultaneous and extensive changes in 
organization. But if really radical changes in organ- 
ization take place, they probably involve changes 
in factors which were shown earlier to be external 
factors, for example, in type of work. This would be 
_ true of three of the four cases. Furthermore, such 
changes would normally be followed by changes in 
the work-foroe, for better work methods mean more 
output, and population numbers are adjusted to the 
output target. Other external factors such as the 
composition of the work force and employment 
opportunities are thus likely to alter. 

On the whole it appears to me that all the available 
ite small changes in external 


can achieve similar results ; 
changes take place, they probably involve changys 
in external factors. 
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One oan go one step further and say that external 
factors, particularly the level of employment, are the 
decisive factors in this fleld which determine not only 
the behaviour of individuals but also the action of 
firms. When the level of employment changes, the 


labour management. Changes in external factors thus 
pe ee pod Internal 
rs are not independent variables, but are largely 
an adjustment to general factors as they affect the 
frm or an attempt to modify them. Under full 
employment, for example, the firm’s response to the 
shortage of labour is to ‘woo’ workers to stay with it 
by the mtroduction of elaborate loyee services of = 
all kmds. Theoretically it would appear highly 
plausible that these measures are effective and reduce 
the high level of labour turnover. In practice, how- 
po e UE 
claim that labour turnover can be I by 
organizational action—short of changes in the whole 
set-up. This appears to be so even though we know 
when and where action is necessary. It is needed in . 
times of full employment, and it must concentrate 
on modifying the influence of age, length Qf service 
and of work, by trying to create & sense of 
loyalty and ‘belonging’ in the newoomer and in the 
young worker, and by studying the type of work to 
pee whether irritating elements of the job can be 
elimimated and ‘traction’ increased. (Traction is 
‘the feeling of being pulled or drawn along by the 
inertia inherent in & particular activity’; compare 
Baldamus?*.) . 
It may be objected that I have ignored the most 
rade ipae Me dpa assise, aur qa dart 
I tials, and that the payment of relatively 
higher wages than nei ing planta is likely to be 
an. effective tool of control at the disposal of the 
firm. = 
Labour turnover research, however, has provided 
no evidence so far to show that relatively higher 
wages stabilize & firm's work-foroe. This may be 
partly because the effect is difficult to isolate and 
é y because few firms pay high enough wage- ' 
erentials. A flrm's ability to pay higher wages 
than its neighbours is.limited by external factors, 
such as eoonamio market forces which determine the 
receipts for ite sales. frequently express 
the belief that they cannot afford to pay higher wages 
because Increased labour costs uce profitability 
and they feel this more than offsets any gam m 
labour stability. They thus do not seem to consider 
the use of higher wages as a tool of labour control to be 
& workable proposition. (The introduction of wage- 
differentiala which aim at paying relatively higher 
wages than other factories means that a firm pays a 
higher wage for & given ou than previously. 
This must not be confused with the use of Incentive 
payment schemes where increased pay is linked to 
increased output sud therefore does not maoregse 
costs.) ; 


appliea. ee qu ue as the stick appears effective 
as & limiting to labour turnover, but we do 
not yet know how to make organizational policy act 
as an effective carrot, although firms have been 
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searching for such an incentive ever aince the preasure 
from unemployment has been relaxed. 
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TOTAL SOLAR ECLIPSE OF 
JUNE 30, 1954 


AÀ $0, 1054, o bolt of totality stretching from 
30, 1954, the belt of totality stretching from 

lis, where eclipse comes at sunrise, 
Doa -eagtern Cansada and Greenland, scross 
the Faroes, Norway, Sweden, the Baltic and south 
Russis, finally-ending at sunset not far from Pesha- 
war. Many European astronomers are proposing 
to go to southern Sweden to make observations, since 
this is an easily accessible portion of the track 
and the chanoes of a clear sky are reasonably good 
(about 50 per oent). Mid-eolrpee comes near noon in 
the Faroes and in the early afternoon in Scandinavia. 
The belt of totality is about ninety miles wide, and 
near the.oentre line the duration of totality is 2} 
minutes. The corona may be expected to be of the 
type associated with minimum sunspot activity. 

n nuu m a 
of obeervers from Great Britain, Franoe, 
Switzerland, ae saa West and East TN Italy 
and Canada. Swedish astronomers, who are netar- 


ally taking a very active Interest, are organizing groups | 


of observers to work ab three or more seperate places. 
The Royal Greenwich Observatory is to send a 
small group to measure the gravitational deflexion of 
light by the sun. This is a fairly favourable eclipse 
for thia purpose, as the star field is a good one, 
although the duration.of totality is not Mane mie 
long. Another group from Greenwich will be engaged 
in measuring aoourate positions of the ouspe for 
The CamBridge Observatories 


by 
(3) observation of the corona in the light.of the green 
Ime 5308 A., using an interference filter and a Fabry— 
Perot interferometer of low resolving power, to 
examine the distribution of lme width, and of line 
of sight motion. This last experiment is being carried. 
out in co-operation with the 8t. Andrews Observatory. 
Bt. Andrews is also sharing a project with the Potedam 
Observatory, to measure the deflexion of light by 
the sun with an elaborate apparatus developed from 
that used by Potedam observers some twenty-five 
years ago in Sumatra. The University of London 
Observatory is to carry out photographic photometry 
af the Garona: wiih A nov eeranescunn whan alicui 
reduce trouble from scattered light and also should 
extend the range of surface brightness measurable. 
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The Dunsink Observatory is to measure line-widths 
m the of the low chromosphere, using 4 
Fabry—Perot interferometer. 

All the’ foregoing parties will observe in various 
eee ae In addition, the Cambridge 
beervatories, with the help of the R.A.F., are 
hotographmg the outér corona in polarized light 
Ene ede Ob di cds using & 
multi-lens camera designed for freedom from scattered 
light. Observers from the University of Edinburgh 


. Both these flights 
probably take place north of the Shetlands. 
The plans of astronomers from other countries are 
not yet generally known; but & few details can be 
given here. French observers (MM. Dollfus and 
Michard) will use a spectrograph devised by the late 
Dr. B. Lyot, permitting photography of the coronal 
spectrum simultaneously around almost the whole 
sun. Dutch astronomers (Prof. M. G. J. Minnaert and 
Dr. J. Houtgast) will examine the Fraunhofer spec- 
EE n M 

to height of material in the 

Canadian parties intend to observe the seed 
herio spectrum, one from the Dommion Astrophysical 

Obara. Victoria, B.O., with a slitleas instrument, 

the other from the Dominion Obeervatory, Ottawa, 

with a high-dispersion alit spectrograph. 


- 


OBITUARY 


Dr. Karl B. McEachron 


Dr. Kant B. MoEAOHBON, consultant to the 
General Electric Company at Pittafleld, New York, 
died in hospital on January 24, aged sixty-four years. 

Dr. '"s Dame will always be associated 
with high-voltage research work and with the study 
of lightning. He was an instructor for same years in 
the Ohio Northern University and at Purdue, and m 
1922 took charge of the research and development 
section of the Lightning Arrester 
Department of the Pittafleld factory of the General 
Kleotrio Company. Here he developed techniques for 
producing and recording electrical transients of very 
short duration, and was one of the first engineers to 
apply surges from an impulse generator directly to 
overhead transmission lines in order to study the 
attenuation of high travellmg-wave voltages and 
their effect on terminal apparatus. He was largely 
responsible for the successful production of the 
"Ihyrite' lightning arrester, embodying material 


composed. carborundum and graphite having a 
fourth-power voltage/current P BER s Iis 


; published work on this development is to be found 


in the Transactions of the American Institute of 
Electrical Engineers in the years 1928-33, and for 


this he received the Charles A. Coffin Award of the . 


Edison Eleotrzio Institute in 1931 and the Longstreth 
Medal of the Franklin Institute in 1936. 
In 1988 Dr. McEachron was appointed engineer- 


in-charge of the High Voltage Laboratory 
at Pittefleld and there- began the study of lightning 
flashes I transmission lines and—later— 


strikmg 
striking to the top of the Empire State Building, 
New York. He installed oecillographs on the top 


floor connected to the radio antenne system of the 
National Broadcasting Company twelve hundred and 
fifty feeb above street-level and placed a variety of 
types of Boys's cameras on the fifty-aixth floor of 
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500 Fifth Avenue, from which & good view of the top 
of the ire State Building was obtained. Sah 

land had thia time established the existenoe of 
the downward directed ‘leader’ stroke to the lightning 
flash, but MoEachron's paper to the Franklin 
Institute in 1939 showed that in fact nearly all 
lightning flashes to the Empire State Building begin 
by extending in step-by-step formation 
fom thar tan GF ihe balde to doa. The osoillo- 
grams of the same lightning strokes disclosed that 
although the luminosity often falls to zero between 
the successive strokes of & lightning flash, the current 
through the oscillograph did not. There were long 
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The Ancestry of Sir lsaac Newton 


Ar an ordinary meeting of the Scottish Genealogy 
Society, held m Edmburgh on February 16, the 
honorary secretary of the Society, Rolland J. B. 
Munro, read a paper entitled "Notes on the Ancestry 
of Sir Isaac Newton", in which he clamned that there 
is a strong possibility of Newton bemg of Scottish 
descent. Newton oocupied himself very much with 
genealogy, there being evidenoe of his interest in 
this in 1050, at the age of seventeen; and after 
1705 he made a painstaking search to unoover his 
ancestry, leading to a great mas of pa anes 
the Rodd Sale m three portions, the 
of which was bound im seventeen volumes. dcm 
Munro's main argument was that it was Newton him- 
self who, as & result of these investigations, claimed 
Soottish . Nir Isaac’s ther, Robert 
. Newton, undoubtedly bought the manor of Wools- 
thorpe, and Mr. Munro, maintains that Robert had 
left Scotland with the court of King James VI 
of Scotland, afterwards to, become James I of 

Quien ol dene area ipei ding 
Kent, the gon of an 
a scholar of high repute w 
Md utu ETS , Prinoe 
of Wales, the elder gon of James, who died early. 
Sir Adam also had a brother Robert, and it is sug- 
gested that he became Robert Newton of Wools- 
tho and lord of that manor; for, if he were an 
his ancestry seems to be enigmatic. 
Tae Cha ak Newton ee cee a cedo oe ih 
Newtons of that ilk in East Lothian, from whom, so 
Sir Isaac is said to have stated, his grandfather olaimed 
and descent. Evidence was shown by Mr. 
Munro that the Lairds of Long Newton m East 
Lothian had suffered by adherence to the cause of 
Queen of Scots, that one of them went to 
England, and that for these financial and material 
hardships they were rewarded by James VI. Robert 
and James Newton followed with Sir Adam, but 
were not so lucky ae the latter, and each, it may be 
significant, eventually went to the University of 
Padus, where Galileo had taught the doctrmes to 
which Sir Isaac added his intellectual seal. Attention 
was also directed by Mr. Munro to the fact that one 
of Newton’s relatives owned Gordon Mill, near 
Kelso, during Sir Isaac’s life-time, and that this 
cousin lived with hm for & period. 
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charge associated with the bright main strokes, and 
it was suggested that these OT 
t be responsible for many strange of 
ing arresters and may explain the cause of 


Medal of the American Institute of Electrical Engin- 
eerg, being the thirty-ninth holder of that Medal. 
He was one of the most sought-after speakers in 
the General Electric Company and lectured exten- 
sively in the United; States and Canada. He 
acoumulated an immense collection of photographs 
of lightning, and gave visitors from overseas a most 
cordial weloome and & fascinating review of lightning 
studies. He leaves a widow, three sons and two 
daughters. T. E. Anions 
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Continued Employment of Older People 


REPLYING in an adjournment debate on the 
employment of older men and women in’ the House 
of Commons on February 5, the Parliamentary 
Secretary to the Mmistry of Labour and National 
Service, Mr. H. Watkinson, pointed out that the 
National Advisory Committee on the Employment 
of Older Men and Women is & standing committee 
which has only just started ita work. The research 


Mr. Watkinson urged that the whole problem ghould 
be examined in the light of two prinoiples : capacity, 


. not age, should. be the first consideration in recruiting 


staff or engaging people, and all who oen contmue 
to give effective service in their tion, should 
have the opportunity of continuing, if they wish, 
irrespective of age. Mr. Watkinson referred per- 
ticularly to’ the shortage of skilled engineering 
craftsmen. and to the value of older craftamen as & 
reservoir of skill, who could at least be empl 
for shorter hours or as i With 
tho profawional man and the obeteslo which pension 
resent to continued employment, 
that the lation of Superannuation and of Pension 
Funds had authorized him to state that the Aseooia- 


. tion could show any employer who felt that a pension 


fund or superannuafion fund is a bar to the employ-. 
ment of older men and women how to modify that 
policy. After referring to the efforte of the Ministry 
to influence opinion and to spread the knowledge of 
what the Advisory Committee is doing, Mr. Watkinson 
appealed for the oo-operation of er ge ee trade 
unionists, members of Parliament all people of. 
goodwill in solving a problem which is of vital 
Importance to the national economy and to the 
health and happineas of older people themselves. 


Natlonalized Industries and Accountability 


Im opening a debate in the House of Commons on 
February 8, on the of the Select Committee 
on the Nationalized ies, the Lord Privy Seal, 
Mr. H. Orookshank, said that in principle the 
Government &ooepte the idea of a select committee 
and also the recommendations of the present rt 
on that subject, subject to modifications to 
consideration of the Views ss alegre in Parliament. 
The Government would prefer to keep open the 


No. 4400 February 27, 1954 


possibility of a joint select committee of both Houses. 
While the Government agrees entirely that the terms 
of reference of the pro committee should not 
enter into questions of detailed administration, it 
does not agree with the proposal that the committee 
should inquire into future plans and programmes as 
suggested in the report. To commente with, the 
Government thinks that the committee should not 
exceed ten to fourteen members, and that rt would 
be a mistake to provide the committee with a 

anent officer of the House, such as the Comptroller and 
Auditor General, It prefers the alternative suggestion 
of beginning,with a clerk from the committee office 
and with someone of the nature of a Treasury liamon 
officer. If an ind t officer is then found to be 
required, the matter could be considered by Parlia- 
ment. Tentatively, Mr. Crookshank suggested that 
it would be much wiser not to publish all the 
evidence but merely reports from time to time, and 
it is not thought that every industry should come, 
in some form or other, before the select committee 
each year. It should be made olear that the con- 
stitution of the committee should not touch in 
any way the existing rights of ministers under 
legislation. 


Auditing of Non-Recurrent Grants to British 
Universitles 7 

IN a Special Report from the Committee of Publio 
Accounts (Session 1953-54: Treasury Minute and 
Abstract of Appropriation Accounts, 67. London: 
H.M.8.O., 1854; le. net) the Treasury refers to the 
recommendation of the Committe, m its third report 
for segsion 1952-53, that the books and accounts of 
the universities of Great Britain relating to their 
expenditure of non-reourrent grants should be open 
Pil a by the Comptroller and Auditor 
The Treasury reiterates that it has no 

reason for thinking that the sums voted have not 
been wisely administered. The essence of the relations 
between the universities and the Government has 
been that the Treasury should avoid any detailed 
control of the activities of universities. Neither the 
Treasury nor the University Grants Committee has 
ever claimed the right to examine the universities’ 
books, and the Treasury believes that to do so in the 


ie Ai. ed i by the Committee would lead to . 
i intervention and extended control in a way 


whioh would prejudice the present harmonious 
relation between the universitues and the University 
Grants Committee. The Treasury, however, foresees 

no difficulty in makmg satisfactory arrangements 
' with the univeraities which would enable the Publio 
Accounts Committee to satisfy iteelf that the grants 
are duly appropriated to meet the expenditure for 
which they are made, though the precise part to be 
played by the universities’ auditors and professional 
advisers will require consideration. With regard to 
the more important question of ensuring economy in 
the expenditure of non-recurrent grants, the Treasury 
is considering whether the assurances desired oould 
be obtained by some other means; thus the Un:ver- 
sity Granta Committee might appoint one or more 
persons to rb to ib on any necessary to 
ensure that the methods adopted by the universities 
for contracting and and  oontrolling 
expenditure are reasonably designed, and properly 
applied, to provide effective saf against waste, 
extravagance or other abuse. Such a report would 
be made avauable to the Public Accounts Committee 
with a note of any action taken or proposed. The 


NATURE 


383 


proposes to discuss this matter with the 
.univermity authorities. 


Co-ordination of Research In Scotland 


pog M T 
Sos ok Reece D rus et 
between government, industrial and university 
laboratories for pooling the resulta of their scientific 
and technological research work, Mr. J. Stuart stated 
there is free exchange of research information between 
the universities, industrial research associations and 
the Department of Scientific and s d pp 
That t operates a teahni information 
cos CPaISpIS le eal foros eles, d 
the research associations provide industrial liaison 
services to their member firms. The t iB 
arranging with the Scottish Office for a study of the 
special needs of amall firms in Sootland for research. 


Absenteelsm of Workers In Small and Large Organ- 
Izatlons 


UNDER the title “Size and Morale: Preliminary 
Study of Attendance at Work in Large and Small 
Unite" (pp. 44; London: Acton Society Trust, 
1053 ; 8s. 6d.), the Acton Society Trust has iasued a 

covering three inquiries: one in the coal 
industry, one in a large industrial group afd one 
in & large retail organization controlling 230 stores 
throughout Great Britain. All three inquiries showed 
"that, as & general rule, workers are absent from work 
for one reason or another more frequently in 
concerns than in small ones. The trend is particularly 
noticeable in the coal industry ; ib is fairly marked 
in the industrial sample, and just discernible in the 
ieee nie undertakings that were studied. The 
showed that miners in the smaller pits 
opie Ee ee ee ie 
of their own pit than did men working in larger pita. 
Further, absenteciam and accident-rates were statis- 
tically correlated with size throughout the coal 
industry, and, when similar geological conditions 
were bemg worked, output per man-shift tended to 
be in gmall pits than in large. It is not sug- 
that workers’ morale is neobesarily worse in 
large than in small units: the study that 
there is an urgent need for detailed descriptive 
studies of individual working organizations if the 
significance of size is to be fully, and that 
investigations into the social and human factors are 
likely to provide the most valuable clues. Studies of 
the social effect on absenteeiam of the distance of 
travel of the worker to his place of employment and 
of the effect of the number of hierarchical stages m 
the lme of communication between the employee 
and the local manager are suggested as promising 
linee of inquiry. 


Trends In Trade Union Organization 


Iw 1894, the year when the Webbs published their 
ürst edition of the “History of Trade Unioniam’’, 
the Labour Department of the Board of Trade 
recorded 1,314 trade unions with a total membership 
of 1,530,000. By the end of 1951 the number of 
unions had fallen to 704 and the total membership 
had reached 9,480,000. In 1884 the average number 
of members per union was 1,160, whereas in 1951 
ib was 13,452, a twelvefold increase. These broad 
statistical changes clearly indicate that trade unions 
have grown larger; but what they do not reveal is 
the degree to which union membership is conoen- 


~ 
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trated in relatively few of them. In 1951 seventeen 
union with a Ip in exceas of 100,000 
accounted for 6,805,000 members. Although trade 
union membership is to-day highly concentrated, it is 
spread through a far greater range of occupations 
and industries than it was-sixty years ago, when it 
was drawn in the main from & few that had become 
reasonably well organized durmg the nineteenth 
century. These changes in trade union structure and 
organization are described by P. C. Roberts in an 
article based upon considerable investigatian and 
much practical experience in a recent issue of the 
Unilever magazine, Progress (43, No. 240, autumn 
1953). l 


Investigations in Physics published in Russian and 
other Slavonic Languages 


AxoxG the resolutions passed during the General 
Assembly of the International Union of Pure and 
' Applied Physics held in Copenhagen during 1952 
Wes & ion that action should be taken 
to publish papers reviewing the work done in various 
flelds of experimental and theoretical physica and 

lished only in Russian and other Slavonic 
PERENE As & result, the organization of this task 
was undertaken by the permanent secretariat of the 
labia Board of the International Council of 
Scientific Ünions,-&nd a number of reviews of work 
done in the U.B.8.R. and oountries of Eastern 
Europe have been prepared, each contaming a 
bibliography on the subject m ion. A le- 
mentary number of the Italian journal of physics Ii 
Nuovo Ow mento is being pre (Supp. to Vol. 10, 
Series 9) and will be available shortly, contaming 
the following reviewa: Soviet physios (J. Turke- 
vich) ; ical twinning (R. W. Oahn); recent 
Soviet work in the fleld of Bat edger: Yan ant (A. L. 
Mackay); crystallography in Eastern pe (A. L. 
Mackay); théorie de la liaison chimique (M. Magat) ; 
sur les travaux de magnetisme en U.R.H.8. (8. 
Rosenblum); reoent research on ivi 
in the U.S.S.R. (D. Shoenberg); Polish physics 
(W. J. Swiatecki) ; recent research on cosmic radia- 
tion in the Soviet Union (G. Wataghin) ; and recent 
Russign work an liquid helium (J. Wilks). The 
number of oopies will be necessarily limited, and 
those wishing to order & copy who are not regular 
subscribers to Il Nuovo Otmento should write at once 
to either Nicola Zanichelli, Editore, Via Irnerio 
N.48, Bologna, or to Prof. G. Polvani, Direttore, 
Via Saldini N.50, Milano. The price of the Bupple- 
ment will be about 2500 lire. : 


Classificatlon of Vegetatlon 

Ix a search for objective methods to be used in 
the classification of vegetation, D. W. Goodall 
(Austral. J. Bot, 1, 8, 435; 
attention to the 


other. In the present investigation Gqodall has 
ted to expreas the concept of fidelity quanti- 
. A new index of fidelity is described, gre 

i ies in two 
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community is taken as the ratio of the frequency in 
iata shaded Ax indus tl sir til propos. 
area i index to this is 

The value of discriminant functions a enabling 
vegetation samples of uncertam affinities to be 
allotted to one of several possible communities is 
demonstrated. An example is grven in which this 
technique has been used to determine whether one 
community can be regarded as mtermediate between 
two others, or has special features of ite own. 


Radlo Industry Council Premiums for Technical 
Writing l 


THE Radio Industry Council has awarded premiums 
of 25 guineas each for articles on radio published in 
the public technical prees during 1953 aa follows: 
G. G. Gouriet ( tion; Wireless 
Eng. May); A. W. Keen (triode transformation 
De W*reless Eng., October); A. H. Beok and 

D. Brisbane (a oylindriecal n ioniration 

; Vaeuum, April 1952 published April 
1958); Dr. D. McMullan (the scanning. electron 
microscope and the electron-optical examination of 
surfaces; Electron. Eng., February); H. M. Devis 
and Miss J. E. Seaborn (a linear cathode-ray 
polarograph ; AZleciron. Eng., August); J. R. Pollard 


(selective calling for radio-telephone systems; Hie. 


iron. Eng., December). The Radio Industry Council’s 


Premiums for technical writing were first awarded 
last year by the Council for articles published in 
non-private periodicals d 1952, the object being 
to enoourage the writing publication of articles 
reporting technical progreas and^ development of 
radio, television and electronics in Great Britam. 
Any writer is eligible who is not paid a salary wholly 
for writing and is earning leas than 25 per oent of 
his income from fees from articles or from book 
royalties. 


British Glaciological Soclety : Officers for 1954 


Tma following have been elected officers of the 
British Glaciologioal Society for 1954: President, G. 
Seligman;  Vioe-Presidents, Rt. Rev. W. L. B. 
Fleming, Bishop of Portsmouth, W. V. Lewis, K. 
Sandford and J. M. Wordie ; Chairman of ths Com- 
mites, V. E. Fuchs; Seoretary, Mra. H. Richardson 


(c/o Scott Polar Research Institute, Lensfield Road, ` 


Cambridge); Honorary Treasurer, T. H. Beat; 
Honorary Editor of the Journal of Glaotology, G. 
Seligman (Little Dane, Biddenden, Ashford, Kent). 


South African Natlonal Committee on Geochron- 


ology 

"Tum first meeting has recently been held of the 
South African Committee on Geoohronology, & new 
body which is under the sponsorship of the South 
African Counoil for Scientific and Industrial Research. 
The Committee has been formed ‘‘to take note of 
developments in this field in South Africa and over- 
peas, and to doll it can to further them”. Ita mem- 
bers are at present: Dr. B. F. J. Sabonland (Chasr- 
man), Dr. L. T. Nel, Dr. 8. H. Houghton, Dr. E. J. 
Marais, Dr. D. Schremer, Mr. R. T. Jamieson and 
Mr. J. D. Louw (Honorary Seoretary). 


Oll and Colour Chemists’ Association: 
Technical Trade Exhibition 


Owa to war damage repair work being under- 
taken at the Borough Polytechnic, the Sixth Tech- 


Sixth 


nical Trade Exhibrticn of the Oil and Colour Chemiste' 


. Association will not be held there, as in former years, 


- 
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but instead will be at'the Royal Horticultural 
Society's Old Hall, Vincent Square, London, 8.W.1, 
on the following dates and times: April 21 (8—8.30 
p-m), April 22 (2-8.80 p.m.) and April 23 (2—7.80 
p.m.) One advantage of this change is that the 
entire exhibition will be housed m one hall. An 
exhibition lunoheon will take place, as in former 
years, at the Criterion Restaurant, Piocadilly, 
London, W.1, on April 21, tickets (one guinea each) 
for this function being restricted to members of the 
Association and to two per exhibitor. Applications 
for these tickets and for copies of the exhibition 
brochure should be made to the General Secretary, Oil 
and Colour Chemists’ Association, Memorial Hall, 
Farringdon Street, London, E.0.4, from whom all 
farther information can be obtained. 
Fourth International Conference on 
deposition and Metal Finishing, London 


Tua Fourth International Conference on Eleotro- 
deposition and Metal Finishing will be held in the 
Holborn Restaurant, 218 High Holborn, London, 
W.C.1, during April 20-24. The Conference, which 
is under the sgis of the International Council for 

ition, will be organized by the Institute 
of Mata Patching About two dozen papers will be 
reed, and taion of particular: intra wil bo one 
at which a panel of l experts will answer 
questions relating to practice in the United States. 
An exhibition of teohniques and equipment will be 
held in conjunotion with tho Conference. Further 
mformstion can be obtained from the Conference 
Secretary at the Institute of Metal Finishing, 82 
Great Ormond Street, London, W.O.1. 


Royal Sodety Lectures 

Tun following arrangements have been made for 
Royal Sooiety Lectures during 1954: Leeuwenhoek 
Lecture, by Prof. J. H. Quastel, profeasor of bio- 
chemistry, MoGill University, Montreal, and director 
of the Research Institute, Montreal General Hospital, 
on “Soil Metaboliam" (May 6); Croonian Lecture, 
by Sir Howard Florey, profeasor of pathology in the 
University of Oxford, on ‘Mucins and the Protection 
of the Body" (May 27); Bakerian Lecture, by 
Prof. A. R. Todd, professor of chemistry in the 
University of Cambridge, on “Chemistry of the 
Nucleotides” (June 17). 


The Night Sky In March 


Naw moon occurs on March 5d. 03h. llm,., v.T., 
and full moon on March 19d. 12h. 42m. The following 
conjunctions with the moon take place: March 11d. 
13h., Jupiter 8° 8. ; March 23d. 02h., Saturn 8° N.; 
March 26d. 15h., Mars 3? N. "Meroury is in inferior 
conjunction on March 1, after which ib is a morning 
star but is unfavourably placed for observation 
during the month. Venus, an evening star, seta at 
18h. 10m., 18h. 55m. and 19h. 45m. on March 1, 15 
and 31, respectively. Most of the iluminated portion 
of the disk is visible, and the stellar magnitude is 
— 8-4 throughout the month. Mars, a morning star, 
rises at 2h., lh. 40m. and 1h. 15m. at the beginning, 
middle and end of the month, respectively, stellar 

0-8-0-2. The great change in brightness 
is due to the decrease by 27 million miles in the 
planet's distance from the earth. Jupiter is visible 
throughout the night, setting m the early morning 
hours at 2h. 85m, 1h. 45m. and Oh. 50m. on March 
l, 15 and 81, respectively, stellar magnitude — 1-8. 
Saturn is an evening star, rising at 28h., 22h. and 
20h. 55m. at the beginning, middle and end of the 
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month, respectively, stellar magnitude 0-6—0-5, and 
is easily identified m the constellation Libra a little 
north-west of a Libre. Oooultetions of stars brighter 
than 6 are as follows, observations being 
as if e at Greenwich: March lld. 21h. 80-4m., 
118 Taur. f (D); March 18d. 18h. 37-0m., 3 Gemi. 
(D); March 13d. 19h. 44-6m., 5 Gemi. (R); Maroh 
18d. 28h. 03:0m., 08 Gemi. (D); March 18d. 22h. 
41-4 m., 88 B. Leon. (D); March 17d. lh. 43-3m., 
r Leon. (D). D and & refer to disappearance and 
reappearanoe, respectively. Vernal equinox takes 
place on March 21d. 04h. 


Announcements 

THH easay subjects for this year’s Endeavour prizes 
of the British Association for the Advancement of 
Science will be as follows: the upper atmosphere ; 
heat of the earth; ooal as & raw material; water 
supply ; the span of life; and colour photography. 
EmeayB must be sent in by June 1 and must not 
exosed four thousand words. Competitors must be 
twenty-five years old or leas on June 1 and the 
prizes wil be 50, 25 and 15 guineas respectively, 
with two special awards of b guineas for those less 
than eighteen. Further information can be obtained 
from the Assistant Secretary, British Association for 
the Advancement of Science, Burlington House, 
Piccadilly, London, W.1. 


De. R. BRavpa2, of the National Institute for 
Research in Dairying, has been appointed adviser on 
pig research to the Agricultural h Council. 
The post will only oocupy part of Dr. Braude's time, 
leaving him free to continue active research in this 
fleld. He will also act as technical secretary to a 
committee which is being set up by the Council to 
review and oo-ordinate existing research on pigs, and 
to propose such other work as is thought desirable. 


Tua Ministry of Agriculture and Fisheries and the 
Department of Agriculture for Scotland are offermg 
a number of postgraduate scholarships in agri 


taral 
economics, husbandry, statistics and altural and 
dairy engineering, for the academic year next 


October. The cloaing date for = ee is March 
15. Further can be obtamed from the 

Secretary, Ministry of Agriculture and Fisheries 
(Research Branch), 1-4 Cambridge Terrace, Regent's 
Park, London, N.W.1 (to whom residents in Northern 
Ireland should also apply), or the Secretary, Depart- 
ment of Agriculture for Scotland, St. Andrew's 
House, Edinburgh 1. 


Tun first of Current Chemical Papers has now 
been issued by the Chemical Society (No. 1, pp. 44; 
1954) and contains the titles, with authors’ names 
and references to the original, of publications received 
during the whole of the previous month. The entries 
are classified in ten gro and. cover the whole fleld 
of chemistry. There will bs no midea o the. Dub- 
lication. Further particulars can be obtamed from the 
Chemical Society, Burlington House, London, W.1. 


Tua final volume of '*'Ihorpe's Dictionary of 
Applied Chemistry”, announced by Messrs. Longmans 
Green m Nature of February 20 (Advert. Supp. p. ii), 
aa for publication this month, will not be ready until 
the early summer. 


Erratu. In the communication “Pigmentation of 
the Jellyfish, Pelagia noctiluca” (Nature, January 28, 
p. 169, per. 7, lines 8 and 9, for “but no pyrrole 
reaction on roasting” read ‘‘and a pyrrole reaotion on 
roasting’. 
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ATOMIC ENERGY RESEARCH AT HARWELL’ 


HE Atomic Energy Research Establishment at 

Harwell is responsible for research into all the 
problems of atomic energy except thoge relating to 
atomic weapons, which are studied at the Armament 
Research Establishment under Bir Wiliam Penney 
at Aldermaston. 

The work at Harwell is mainly applied research on 
pee heer E ie ac eA oe 

Bove e lications. —Two research reactors, Gleep 

ve already been built, and help was 

ee d uu E 

at bere d This work requires the solution of many 

and metallurgical problems, and a large 

staff of scientists is required to study them. A by- 

^ product of the reactor programme is the manufacture 

of radioisotopes, and many consignments of them are 

now sent to assist medical, agricultural and industrial 
research all over the world. 

Nuclear reactors are assemblies of uranium either 
in ite natural rtions or enriched in the lon 
of uranium- , together with other ma known 
as moderators, in: such ities and ions 
that a sustained nuclear reaction is established 
producing fissions of the light isotope of uranium at & 
steady rate. The moderator slows the neutrons down 
to thermal energies, at which they have a much 
greater probability of causing fission. The designer 
of & reactor is faced by a host of complex problems. 
He has to make sure that at least one, on the average, 
of the neutrons emitted from & nucleus undergoing 
fission eventually causes another flesion, so that the 
reaction is mamtained in spite of the fact that 
neutrons are lost by capture in the moderator 
and: structural mateériala,.or by escape fram the 
reactor. 

Three groups of physicists are concerned with 
reactor design. ‘Theoretical workers calculate how 
the neutrons behave in & reactor of any 
design, and then the reactor physicists build a sub- 
peal cassia doen Quar eee, The 
solid-state physicists estimate how well the proposed 
structural materials will stand up to the intense 
neutron bombardment inside & reactor. 

The designer ia very restricted in hie choice of 
materials by the requirement that they must not 
The practicable 
heavy water, 
of these has its advantages 
bun ee eo the designer has to 
make a choice to suit the type of reactor required. 
Another problem is the choice of fluid to transfer 
the heat from the reactor to the power unit. The 
first British nuclear power plant will use carbon 
dioxide as the heat-transfer medium and graphite 
as the moderator. 

As the reaction proceeds, the uranium-235 is 

by fission and almost laced by 
plutonium-230 formed from uranium-288 neutron 
capture. As the fission products themselves capture 
neutrons, there comes & time when they absorb so 
many that the reaction stops. It is therefore necessary 
that they should be removed; it is sometimes 


* af a lecture by Str John Cockerott, the firss of a 

tomo Association 

Studies of the Untrergty of 
will in the 


llium and : 


desirable also to extract the plutonium, for it has 
many important uses. Several groups at Harwell are 
studying the complex chemical and ee 
problems of the extraction and utilization of p 

and fission products. The latter used to be regarded 
as waste; but now many industrial uses are bemg 
found for them. 

Since radiations injurious to the human body are 
emitted by nuclear reactors, it is necessary to study 
the biological effects of atomio radiations and estab- 
lish strict safety regulations. This has now been 
done so effectively by the Health Division at Harwell 
that the danger of radiation injury is negligible. 

Such are some of the many problems which have 
arisen in the development of the first power reactor 
in Great Britain. Each new type of reactor brings in 
& new set of problems, often requiring the separation 
of some rare metal and the determmation of its 


they 

potentially importent as breeders of nuclear fuel. 
They use no moderator, and the reacting volume is 
very amall, which makes the heat-tranefer problems 
more difficult to solve. Furthermore, the neutron 
flux is much greater in these reactors ; this intensifies 
the problem of findmg materials able to retam their 
mechanical properties. To assist in these studies a 
Ae re eee 
flux is being designed at Harwell to study the 
behaviour of materials under intense neutron 
bombardment 


All these technological developments depend on 
the researches of the nuclear physicista, who determine 
the fundamental nuclear constants which have to be 
known before & reactor can be designed. It is very 


uranium-285 or plutonium, and how they react with 
the materials used in building the 1 

Apart from these studies directly related to reactor 
development, there are many research groups at 
Harwell working on fundamental problems, such as 
the nature of nuclear foroes, with no immediate 
practical application m view. Among the instruments 
used is & cyclotron which can accelerate protons to 
180 MeV., and a 600-MeV. proton linear accelerator 
is being built. The chemists have groups working 
on the elements beyond plutonium, on solid-state 
chemistry and on radiation chemistry. AIL this work 
is done in dlose collaboration with the universities— 
an t which is mutually beneficial. 

Many new kinds of electronic devices which are 
I le in nuolear research are bemg developed, 
and some of these are being built in large quantities 
by industry for other research laboratories and for 
civil defence.” An electronic calculating machine using 
transistors is being built to solve the computing 
problems of the theoretical physicists 

ee ee ee dn dad 
each dealing with one aspect of &tomio energy and 
composed of up to ten research groups each studying 

æ particular problem. The work of the different 
groups and the focusing of the research on to special 


informal working parties. 
avoid excessive formalities and in this the admin- 


istrative staff has co-operated very fruitfully. 
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MICRORADIOGRAPHY AND 
AUTORADIOGRAPHY 


SYMPOSIUM on muicroradiography and sauto- 
radiography was held on December 17, 1958, at 
the Institute of Physics, 47 Be ve Square, London, 
by the Scientiflc and T Group of the Royal 
Many modern scientific 


techniques, 

that biological and medical research workers and 
photographic scientists were able to meet one another 
at such an occasion to discuss their methods and 
also their resulta. 

The first part of the meeting was devoted to 
microradiography and gave evidence of the poten- 
tialtties and limitations of the method. From recent 

hysical and technical developments on X-ray beams 
ironi vay anali tooa enoi, E% ilities may be 
expected. The first speaker, Prot. G. A. G. Mitchell 
(Anatomy Department, University of Manchester), 
explored the potential uses of microradiography of 
biological objects, such as body tissues, leaves, seeds, 
fibres, hairs, insects, wings, ova, small crustacea, eto. 
He has tried methods of enhancing ‘contrast by using 
various Injections and by soaking or impregnating 
tissues and materials with solutions which are more- 
or-lees re&dio-opeque ; he has also tested material 
with and without I Prof. 
Mitchell came to the conclusion that in most 1 
microradiography is leas valuable than histological 
and histochemical methods in in ting the 
structure and composition of biological objects. On 
the other hand, the followmg advantages “of rnioro- 
radiography were stressed: much thicker sections 
oan be examined and thus the arrangement of various 
structures can be traced over greater distances than 
i8 possible in ordinary histological sections 5-10 p 
thick; structures containing bone or calcareous 
deposits can be examined without preliminary 
decalcrflcation; normal or abnormal deposits of 
radio-opaque substances are readily detectable; and 
the distribution of veasels and tubules can be studied 
accurately and fairly i Ad by the method. 

Mr. R. V. Ely (London) dealt almost exclusively 
with the requirements of apparatus such as ‘sealed 
off and ‘demountable’ X-ray tubes, backing and 
diffusion pumps, valves, vacuum gauges, high-tension 
and filament supply unite, mains voltage stabilizers, 
vacuum cassettes, etc. A demountable X-ray tube 
developed by Mr. Ely permits easy removal of the 
window in order to attach an extension cylinder 
holdmg & quarter-plate at & considerable distance 
from the target. The apparatus can be used for photo- 
graphic as well as for direct magnification ; in the latter 
case only very small focal spots are permitted. 

Whereas the first two speakers chiefly dealt with 
magnifications up to 500 times, the third speaker, 
Dr. V. E. Cosslett (Cavendish Laboratory, Cam- 
bridge), looked for magnifloations of the order of one 
thousand diameters and above. He therefore prefers 
the term “X-ray microscopy’ to miaroradi hy. 
Since the optical resolving-power is limited $0 about 
0:5 u by the wave-length of light, a higher resolving- 
power should be possible using X-rays of a wave- 
Figg Saas ee act ha led pr contrast attainable 

is roughly proportional to the cube of the wave- 
length of the X-rays, ical conmderations demand 
the use of wave- Sil hy dier dius 
(that is, 12-kV. X-rays and less are required). 
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basic methods of X-ray microscopy were suggested : 
the conventional contact method, where object and 
film are in aloge proximity; three other methods 
which entail direct magnification by means of curved 
crystals, by mirror reflexion and end-window X-ray 
tubes, respectively. The relative merits of these four 
methods were reviewed, and the end-window tech- 
nique that has been developed by Dr. Cosalett was 
described in greater detail. It involves the production 
of an ultra-fine focus on an end-window target, using 
electron optical techniques. The use of very thm 
windows makes high X-ray intensity available from 
ee ee At present, 
Cosslett and his co-workers are attempting to 
obtain a focal spot of the order of 0-1 u. High direct 
magnification is obtained by bringing the specimen 
close to the window. Several examples of Dr. Coss- 
lett’s method for examining the microstructure of 
biological and specimens were shown. 
Photographs have been taken of living insects, in 
which great mterest is being shown at the present 
time, in order to follow up radiation damage in 
insects when to various X-ray doees. 

The second part of the meeting was entirely 
devoted to biological autoradiography. ‘The tech- 
niques of micro-autoradiography are mainly based 
on the use of stripped nuclear-track emulsions. At 
present the refinement of methods appears to be in 
the foreground of autoradiographic investigations 
and, in particular, a deeper insight into the problems 
= resolution and quantitative uptake of radioisotopes 

ig required. Dr. 8. R. Pelo Radio- 
pathology Research Unit, Hammersmith Hospital, 
London) reviewed autoradiography by discussing 
the possibilities and limitations of the method, the 
plannmg and design of experiments and the inter- 
pretation of the results. The incorporation of radio- 
isotopes into chemical compounds im the organism 
depends on the oorrect choice of the chemical com- 
pound of mterest and the concentration, which in 
turn is dependent on the sensitivity of the film 
material to be used. Formule which relate the 
concentration in terms of micro-curies per o.c. and 
of half-lives of the tracer were given. An estimate 
of the amount required depends also on the frequently 
unknown distribution within the organism. It was 
shown, for exemple, that, by administering sulphur-35 
as sulphate ion, ib finds its way into the oells of the 
cartilage of the traches and very little is taken up 
by the epithelial lming. After injection of sulphur-35 
as di-methionine (**8), significant accumulation of the 
isotope is found in the epithelial oells and only & faint 
trace in the cells of the cartilage. In the preparation 
of the specimens, special care has to be taken in 


regard to possible logs of radioactive compounds due 
to solvents and also to the ility of the formation 
of artefacts that are ca for example, by chemical 


interaction between specimen and photographic 
material. Several examples of the poesible ambiguity 
and pitfalls in interpretation were given. 

Dr. L. F. Lamerton (Department of Physics, Royal 
Cancer Hospital, London) discussed problems in- 
volving the resolution and sensitivity m autoradio- 
graphy. In contrast to the theoretical treatment of 
resolution by Doniach and Pelo, Dr. Lamerton 


_defines resolution as the distance d if the images of 


two uniformly active cylindrical sources of diameter 
d can just be resolved when the centres are separated 
by & distance 2d. A table was given showing the 
resolution, in terme of microns, obtamable theoretio- 
ally for various emulsion and specimen thicknesses 
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and for various distances between specimen and film. 
In addition there are two further factors which limit 
the high resolution otherwise attainable. These are 
the unavoidable due to chemical fogging 
and cosmic rays, and the croge-fire of radiation from 


surrounding parts of the specimen. With reasonable . 


precautions, the may be reduced to 
about 4 grains/100 u! qr lees. From a theoretical 
treatment of the croes-fire radiation (based on a4 
relation between grain density and distance from a 
ipeo it is ahown that an i h wil 
recognizable above a structure of oellular dimen- 
gions only if the concentration of the activity within 
the structure is a number of times greater than that 


of the surroundmg This concentration 
e ee ong-range elsctrons, that is, 
greater with p horus-32 han with sulphur-85 


or oarbon-14. Dr. referred also to a new 
Kodak X-ray stripping-plate which fills the gap m 
sensitivity and resolution between the fast X-ray film 
and the a sd slow nuclear-track stripping-plate. 


(Radiotherasy Department, 
high 


adapted to smears 
cultures $n vidiro. In such a smear the cells are separ- 
ated sufficiently from each other to prevent ‘croas- 
fire’, and good resulta have been obtained by floating 
the emulsion at 25° O. on distilled water for 4—6 min. 
The autoradiographs were stained after processing to 
facilitate recognition of the individual oells. The 
method is sensitive to detect and localize as 
little as 20-30 phosphorus-32, or 3)-80 sulphur-35, 
atoms per cell. 

I ta on the mechanism of deoxyribo- 
nucleic acid synthesis as measured with phosphorus-82 
and adenine (140) were described. I ts on 
ae (B) uptake have shown that uptake of 

ar pana M pow and ita i ration into & 

chondroitin sulphates is & 
sets ea on GPa eee er Mr prius 
marrow. - 


THE BOSE INSTITUTE, CALCUTTA 


HE thirty-sixth anniversary meeting of the Bose 

Institute took place on November 30, 1958, when 
Dr. N. K. Bose, director, River Research Institute, 
delivered the sixteenth Acharya J Chandra 
Bose Memorial Lecture on “The Role of Silt and 
Sand in Multipurpose River Valley Projecta”. 

Dr. D. M. Bose, director of the B»ee Institute, in 
presenting his report on the working of the Institute 
for the past year, seid that completion of many 
important projects commenced during the past few 
years was being delayed for want of funds. He 
mentioned that early this year the Institute had 
acquired a ‘plot of forty bi of good agricultural 
land at Shamnagar, near , for erection 
of an experimental station for certain fundamental 
investigations in plant sciences which the Institute 
proposes to undertake. The Institute had to obtain & 
loan of Ra. 60,000 for this purpose. For the erection 
of necessary residential quarters and laboratory 
buildings and for electric installation and for fencing 
the estate about Ra. 1 lakh will be required. 

The investigations which the Institute has been 
carrying out during the st few years on the action 
of X-radiation in mutations in & few 
economic plants have obtained a certain amount of 
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recognition, and the Institute haa, on invitation 
from the National Institute of Boienoes of India, 
submitted a flve-year scheme, which may be extended 
by another flve years, of fundamental investigations 
on the mutagenic action of different kinds of radia- 
tions an plante. The latter will be selected mainly . 
for their suttability for genetic studies. 

Preliminary investigations started during the 
denied have disclosed that the beta-radiation 

radioactive phosphorus, which is selectively absorbed 
in plant nuclei, is a very convenient tool for inducing 
mutation m plants; for example, with this method, 
new types of effects are being obtained in certain 
varieties of Jute plants in addition to those obtained 
ieee uu n 
with X-rays extending over many 

At Mean Darjeeling, & plant ant Deibilcgisd] 
laboratory was begun about three years ago as an 
experunental measure. Already valuable work has 
been started on the breeding of new hybrids of 
potatoes resistant to several virus and fungal infesta- 
ee ee Dia. 
ne and imported resistant strains as the other. 

work is being undertaken m 00-0 tion with. 
ungbul, near 
satiare ient | done some 
m detecting the presence of potato wart 
"rk in datating the renee o in one 
of the plots at Rungbul sown with an imported 
variety of potatoes known as Furore. This observa- 
tion when published in Sotence and Oulture attracted 
the attention of the Ministry of Agriculture, Delhi, 
and resulted in a visit to Darjeelmg of the director 
of potato research and the deputy director of plant 
rotection for inspection of oontrol measures. 
Studies of other potato disease of bacterial origin 
have resulted in the ipt for exammation from 
different of India of similar infeoted potato 
tubers. ithout more financial &agigtanoe the Insti- 
tute cannot indefinitely maintain the Plant Patho- 
logical Laboratory, which will be compelled to close. 
yapuri is also being developed as a centre for 
cosmic ray research. On a request from the Council 
for Scientific and Industrial Research, India, a scheme 
with detailed plans and estimates for erection of 
& laboratory and workshop for cosmic r&y research 
has been submitted. There will also be acoommoda- 
tion for guest workers who may come to Mayapuri for 
cosmic ray work. 

The Institute haa received a new grant from the 
Board of Research on Atomic Energy for mvesti- 
gations on the use of radioactive isotopes of carbon 
and phosphorus for studying photosynthesis and 
the mutagenic action of beta-rays of phosphorus. 
In & recently formulated five-year plan of research 
the Institute has included & for the study 
of photosynthetic utilization of solar rays as & method 
for food and power production and of ita economic 
feasibility. 

The microbiology t has reoeived & grant 
from the Counoil for Scientific and Industrial 
India, for the production of antibiotics isolated 
from Streptomyces spp. which has some remarkable 


properties. 

Besides these new schemes, the Institute is con- 
tinuing to receive the usual grants-in-aid from the 
Board of Research on Atomio Energy, the Central 
Jute Committee, the Central Oil Seeds Oommittee, 
the Cotton Committee of West Bengal, I.O.A.R. 
grant for weed oontrol and the B.O.O. grant for 
palsobotanical research. 
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HIGH. SPEED RECORDERS 


@ Single and multi-point instruments 
2, 4, 8 or 16 points. 

Q Sensitivity 500 microvolts | 
full-scale on single point. 
] millivolt on multipoint. 


LIT» 
= Cope 






@ Accuracy. +0.5% of scale span for e i 
spans of | millivolt and above.  BIUSEEE- 74 


@ Full-scale deflection in 2 seconds. 


TTTTTTTTY S | 


@ Chart. 6 speeds—1, 2 or 3 inches 
per hour. 1, 2 or 3 inches per 
minute by instant change gear box. 


Mennfactmrer of Pneumatic amd Electrical Instruments for meezmrement, control end recording 
of Tempermure, Flow, Lieuid Leve, 5SpoectAc Gramty, Pressure in Scnce and Industry ; V accum 
KEquipmeni, etc. 





and Meamrring 
A 
SONVIC CONTROLS eee STREET, STRAND, W.C.2 | S U N V | C | 
Engutiries to: Sales Dept., No. 1 Factory, Eastern Industrial Estate, Harlow, Essex. 


Telephone: Harlow 2031 - 
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al York: St. Martin's Press, Inc, [953.) 52s. 6d. nec.* 


Co., Ltd. ; 
GREEN, L Advanced Level Pure Mathematic, Part |: Algebraic 
nometry. 


Plane Geometry P MET en Part 2 : Pure Geometry and Tri 
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edition. Med, 8vo. Pp. 204. (York Cooke, Troughton and 


1953.) [5z.* 
PIEISENBERG, W Nuclear Physica (Translated from the German 
Frank Ga nor and Amethe von Ze n, with the aserstance of Prof. 


Wilson, F.R $.) Cr. Bvo. Pp. x+225. (London: Methuen and Co., Ltd., 
1953, 12s. . net "* 


M . M., and CRAGGS, J. D. MNA Gases. (Inter- 
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er ae rr Ltd , M3 140s.* 

Ww Probability and Information Theory, with Applica- 
tlons co AM leas Science Senes Electronics and VYaves—a 
Series of Monographs. x+128. (London: 


Demy &vo. : Pergamon 
Press, Led.; New York McGraw-Hill Company, Inc, 1953.) 21s.* 


Chemistry : Chemical Industry 


ANDERSON, L C., and BACHMANN, MPs A Manual for the O 
Chemistry Laboratory. Ex. Cr. feo. Pp. led (New York. john ley 
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ACHESON COLLOIDS LIMITED, makers 
of * dag? dispersions, announce that as well 
as being the world's largest manufacturers of 
colloidal graphite they are now large-scale 
producers of the outstanding, new, solid 
lubricant Molybdenum Disulphide. 
All interested in the following subjects are 
specially invited to write for our MoS, 
technical leaflets :— 
Metal-forging, -drawing and -extrusion, 
High-speed machinery, 
High-temperature and high-pressure 
lubrication, 
Dry lubrication. 


The recent developments in MoS, techniques 
are in line with advances in many other 
branches of tndustrial colloid téchnology. 
May we put you on our mailing list for all 
such news ? 

‘dag’ dispersions of Colloidal Graphite, 
Molybdenum Disulphide, Silver, Titanium 
Dioxide and other substances are available. 
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Telephone : WHitehall 2034-7 
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Alo ACHESON COLLOIDS COMPANY i 

Port Huron, Michigan, U.S.A. ^ 
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Pressure £ Vacuum Valves 


NEEDLE VALVES, DIAPHRAGM VALVES 
STOP VALVES, VACUUM SEALS 
POR ALL APPLICATIONS 


Enquiries invited 


JONES & STEVENS LTD. 


LONG LANE, LITTLEMORE, OXFORD 


Tel. : Oxford 77912 f 
* Instrument, Oxford 











GURR’S mvo Glass Marking Ink 


Permenent marking for glassware to withstand al] reagents 


and solvents. Easlly pilis Black, White and 
5 Colours. Ask for Leaffets G/.8 
GEORGE T. GURR LTD. 
134/1306, NEW KINGS ROAD, LONDON, 8.W.6 
Secondhand Microscopes 


THE MICROSCOPICAL STAIN PEOPLE 





BOUGHT , OR 
FOR TAKEN 
CASH IN EXCHANGE 


CLARKSON’S 13 High Holbora, W.C.I 
Opposite Gray's Ina Roed, ‘Phone: HOLborn 2149 
[OE TIE) 
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ANOTHER EXAMPLE 
OF < EFFICIENCY 


Emu JACKETED INCUBATOR 
Accurate temperature . 
SOC PLE 
gradient. 





(Available tn 3 standard 
pires 


temperatures 

Minimum o tem = 
ture about 5 Or E C. Fisher 
than available cooling water 
temperature. 

*Supplied af pour reqees on 

ome month's free approval for 
sovice [M your OWA sa sae 


M LABORATORY THERMAL EQUIPMENT L 


GREENFIELD, NR. OLDHAM, ENGLAND 
Telephone : Saddlaworth 552 


a 
T3 


wo. 4400 February 27, 1954, 


The scope of research of the Institute both-in pure 
and 


schemes in hand and for providing the workers of 
the Institute with adequate scales of pay and for 
increased cost of maintenance and research.. Appli- 
cations have been made to the Central and te 
Governments for additional grants. 


COUNTY DETAILS OF THE 
CENSUS OF WOODLANDS, 1947—49 


THE Nore Conanueign Census eeporte, Now. 
land 2, dealing respectively with the wooda leas 
than and more than five acres in extent (the latter 
including hedgerow and park timber) have already 
been reviewed in Nature (August 8, p. 240, and 
October 3, p. 610), and they have now supple- 


a uu cu uu e 
Nos. 8, 4 and 5—giving the details for the elah, 


Scottish and English counties respectively as deduced 
from the Census of Woodlands 1947-49*. 
are given by counties for these larger woods, the 
additional figures bemg for areas only, as the 
information is not available for standing volume ar 
annual growth. Distribution as between the Fa 
Commission and Private Woodlands is shown in 
the nine tables given in standard form for each 
county. National totals are usefully given even 
where this means some duplication of information 
given in Report No. 1. 

In addition to showing the break-down of the 
totals of Report No. 1 into county figures, fuller 
detail is given in certain other respecta. Thus the 
age-class structure of the several categories of high 
forest is shown by decades for 0-40 years and by 
twenty-year periods between 40 and: 80 years, 
followed by two classes for the older woods, namely, 
80-120 and more than 120 years. This detail will be 
useful for many owing to the big differences 
in immediate ity, rate of growth, current yields as 
Bum ed between arope of different age, which 
&re that the grouping into only two olasses 
above and below 40 years is madequate. 

The fuller detail for the areas under the different 
tree species is similarly very necessary since the 
distribution is so widely different from county to 
county—and here, too, age-classes are differentiated, 
while separate tables are given for pure stands only 
as well as for mixed and pure stands . Thus 
the basio data are now available for d I 
what area of or poplar might be available in 
any section of 


thought to be suitable for economic management. 
These reports are in foolscap size, the counties 
being arranged in alphabetical order, and the tables 


Censos af Woodlands 1047-40: Woods of 
lla i Mot Tr. aimee opari NO: Welsh County Details; 
o. E 


pp. vid--90; ds. Report X a Oounty Details ; 
Pp. vil 4-187; 10s. Census No. Details; 
pp. wi+ 270; 1525. Conon aso” 1908.) ae 
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are reproduced in a olear and convenient form so 
that referenoe is easy. The only regret is that one 
has to be content with area data where one usually 
needs volumes, H. G. CHAMPION 


OXIDATION OF PHENYL- 
HYDRAZINES IN THE PRESENCE 
OF OXYH/EMOGLOBIN AND THE 

ORIGIN OF HEINZ BODIES IN 
ERYTHROCYTES 
By Dr G. H. BEAVEN 


Medical Research Council S hlc Unit, 
The London Hospital, E 


and Dra J.C. WHITE - 
Department of Pathology (Hmmatology), eae 


Medical School of London, W. 

HE oocurrenoe in phenyIh ine (Ph.NH.NH,) 
poisoning of a hemolytic anemia with Heins 
inclusion bodies in the erythrocytes is well known. 
Such inclusions also form rapidly in normal erythro- 
cytes on in viro incubation at 87° with phenyl- 
hydrazine’, With deetromatired oxyhsmoglobin 
solution and excess of various substituted phenyl 
hydrazines, the oxyhmmoglobin is degraded and pré- 
cipitated as a ‘green hæmoglobin’ with composition 
similar to that of the Heinz bodies, while the hydre- 
rine oxidation. The process is strictly 
aerobic, though at low oxygen tension other changes 
in the oxyhsmoglobin may occur with the more react- 
ive hydrazines, such aa choleglobin formation without 
any formation of green precipitate. The aerobio 
oxidation of long-chain, unsaturated fatty acids is 
also ie btn by oxyhwmoglobin, which is decom- 
posed converted to colourleas substances’. In 
these reactions, oxyhamoglobin is “the catalyst of 
Its own destruction", while acting as the last link in 

the utilization of molecular oxygen‘. 

Oxidation of Arylhydrazines 

Experimenta were performed in Dreschel bottles, 
and volatile products of oxidation swept over by air 
or oxygen into ethanol. In the 


by its ultra-violet absorption spectrum. 

When present in excess, the oxyhsmoglobin is 
itself oxidized to methssmoglobm (MetHb), and with 
2:4-dinitrophenylhydrazine and asym-diphenyl- 
hydrazine this reaction alone occurs, no green 
hæmoglobin being formed. 

Benzene is not formed from phenylhydrazine or 
acetylphenylhydraxine in the presence of reduced 
hemoglobin (Hb) and nitrogen, and similarly with 
methsemoglobin only a trace of benzene is formed, 
but a much larger production occurs on admission of 
oxygen. With oxyhamoglobin, leas benzene is formed 
under anaerobic than under aerobic conditions. 
Spectroscopic evidence 
oxyhssmoglobin or methsmoglobim precedes 
tion. Similar aerobic reactions, with insoluble ‘green 
hæmoglobin’ production, oocur with phenylhydrazine- 


p-sulphonio acid ; with o- or UR A vos 
the volatile oxidation product is benzene. 





1. NL heir ai an a 





pagine: e peers er AEN CEDE 
The two curves have — Paid on the absorbance scale! 
(4) ———, As (e), diluted 1 


Fig. 3. («) ——— 
tn obljoroform ; 0) —— 
acid; (d) —.—.-. 

preeipttate, in 80 per cent aqueoos 


Arylhydrazines are readily oxidized by atmo- 
spheric oxygen‘, but only traces of benzene or nitro- 
benzene have been obtained from aerated aqueous 

l of phenylhydrazme or p-nitrophenyl- 

These findings point vo an oxidation- 

reduction system between oxyhrmmoglobin and 
the arylhydrazine, with hydrogen transfer from the 
latter to molecular oxygen, while the oxyhmmoglobin 
undergoes irreversible changea. The oxidation of 
acetylphenylhydrazine by 
potassium ferricyanide is also 250 — 
catalysed by oxyhmmoglobm 
with appreciable production 
of benzene and conversion of 
the pigment to ‘green hssmo- 
globin' preoipitete. 
œ The oxidation by molecular 
Oxygen may involve hydro- 
gen peroxide, but the rate of 
oxidation of ee 
hydrazine does not Tir 
be affected by 0-0025 
assium cyanide added to de. 
press catalase activity. (8. 
Brenner and A. O. Allison 
(Hopertentia, 9, 381; 1953) 
have since pomted out, how- 
ever, that many toxio sub- 
stances producing Heinz bod- 
ies are themselves catalase 
inhibitors, and suggest that 
catalase inhibition may be 
the first step in the pro- 
duction of Heins bodies in 
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similarities to the aerobio 
phenylhydroxylamine/ 
Oxy. obin system of 
Keilin Hartree’, in which 
nitroeobenxzene is formed and. 
co-ordinates with the hmm 
of the hæmoglobin. When 
oxyhmmoglobin is aerated m 


globin’ precipitate forms. — 
The intermediate products 
have not been characterized 
in our work, with the ox- 
ception of phenol. Benzene 
is the ultimate product of 


oxidation of phenylhydrazme 
or &oetyIphenyIhydrexine, 
ly via the di- 


posatb arising 
imide PhN=NH", but the 
yield ig small under our con- 


The ‘Green Haemoglobin’ 
Precipitates +3 
The insoluble ‘green. hssrno- 
globin’ is complex, contam- 
ing hems other iron- 
containing pigments bound 
to denatured globin. ‘The 
relationship to  choleglobin 
and denatured caholeglobin hazxmoohrome?'?* is not clear; 
the former can often be detected, but may not be re- 
lated. directly to the formation of the ‘green hssmoglo- 
bin’, and indeed is most abundant in poorly-oxygenated 
systems where no green precipitate is formed. Certain 
features of the green precipitate formed in us eet 
ofaoetylphenyIhydrazinehave been clearly lished : 
(1) Neutral aoetone extracts a ham with bands at 
400,~557 and 625 mp*(Fig. 1), giving a typical 
À (my) 


for increased clartiy 


bin’ precipitate 


eo 7€ 





^» (10* em. 71) 
Hberated from ‘green hemoglobin” 
: 6 dilution of (a); (c) -— —, solution (5) after dithionite 


Wee ace preaipitate by peptio 
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hssmoohrome spectrum with pyridine and dithionite 
with maxima at 418, 525 and 557 my. More hmm ig 
extracted by acid acetone. : 

(2) The hmm is a protohsem, since protoporphyrin 
and meeoporphyrin (ratio o. 10 : 1) are the only por- 
phyrins isolated after treatment of the ‘green 
hæmoglobin’ with sodium amalgam. Normal hemo- 
globm gives the same porphyrins in similar 
ratio under these oonditions!*, but in much higher 
yield. > 

(3) Protein-bound hem is most abundant during 
the early stages of the formation of green precipitate, 
when the colour is predominantly brown-green. 
Later, the hæmochrome reaction is weaker, but iron- 
containing green pigmenta are still present. Secondary 
changes lead to very firm binding of the pigments to 
the protein, so that acid acetone no longer extracta 
them completely, and the precipitate loses its 
solubility in aqueous urea solution, though remaining 
soluble in glacial acetic acid. 

(4) The green pigments are liberated as water- 
soluble peptides by peptic digestion. A Soret-type 
absorption band occurs (Fig. 2) at 410 my, moving 
to 423 mu on dithionite reduction. An inflexion at 
605 my is the only other feature in the visible region. 
- Ferrio iron is rapidly liberated from the green pig- 
ment in 2-5 N hydroohlorio acid (cf. ref. 11), leaving 
chloroform-soluble green pigments which still possess 
an tion band at 410 my (Fig. 8). 

(5) Derivatives reeembling verdohsmochrome? 
were not obtamed.- None the lege, the presence of 
acid-labile iron and the persistence of a Soret- 
absorption band suggests that the porphyrin ring 
has not been opened, and that the protein-bound 
green pigment is not of the bile-pigment type. Most 
& ts to obtam bile pigments from the 
precipitate, either directly or after treatment with 
hydrochloric acid or acetic acid, have failed. How- 
ever, on one occasion hydrochloric acid ~ acetone 
extracted a blue- Pigment with biliverdin-type 
band at 705 mu, but an anomalously weak band at 
410 my (Fig. 3). 


Heinz Body Anzmia 


The relati Ip of the “green hæmoglobin’ pre- 
oipitate to Heinz leg in erythrocytes was studied 
in & case of poisoning by &oetylphenyIhydrazine, and 
also in incubated with this compound. 


Heinr bodies remained attached to the stroma after 
laking the Denatured globi was 
demonstrated by staining after susa fixation in a 
mixture of orange G and aniline blue at pH 3; the 
bodies stained orange, as does the hæmoglobin. in 
Intact whereas the stromal protein was 
blue¥. Stromal lipoid, which stained with sudan 
black, was present at the periphery of the bodies. 
Repeated washing of the residue after laking 
yielded & brownish-green mass of Heinz bodies. 


spectrum (Amar. 418, 525 and 557 mu), intensifying 
with dithionite. with 0-1 N hydrochloric 
acid, ethanol and 0-2 N potasium hydroxide had 


Soret-type absorption bands at 898, 402 and 407 


respectively. The soluble MD from the 
patient’s erythrocytes was normal no methsamo- 
globin or choleglobin was detected. 

In the various extracta of experimentally produced 
‘green hæmoglobin’ precipitate, benzene was fre- 
quently detected (Fig. 2). It is noteworthy that in 
&nsemia of swine caused by phenylhydrazine, Law- 
rason ei al. observed tvpipal Reunobytio anemia in 
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five animals, but a fatal aplastic anwmia in the 
gixth, the features of which resembled benzene 
poisoning. 

We wish to thank Dr. E. R. Holiday for spectro- 
graphio facilities and Dr. E. A. Johnson for assistance 
with some of the experimental work. 
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INFLUENCE OF TEMPERATURE 
AND SOIL WATER CONTENT ON 
THE SEEDLING BLIGHT OF MAIZE 


By JOHN L. HARPER 
Department of Agriculture, University of Oxford 


their resistance to this ‘seedling blight’ and 
& variety of laboratory techniques have been devised 
to asseas the resistance of newly bred varieties. These 
tests usually involve planting the grain in jars or 
trays of soil, which are then exposed to low tem- 

usually between 7° and 10° O. for a period 
of 8-10 days. After this treatment the grain is 
allowed to germinate at some favourable temperature, 
usually 20-25° C. The proportion of grains which 
fail to germinate gives a measure of the resistance to 
seedimg blight or what is sometimes loosely called 
‘oold hardiness’?. 

The length of the exposure and the temperatures 
to which the grains are subjected vary from worker 
to worker, and a from the pioneer work of 
Dickson’, who ied infection by Gibberella seas, 
Bg a es eee io avenga m 
& detailed manner the comparative effects of 
to diferent temperaturas or bo determine thai uence 
of soil moisture content on the liability of maize 
grains to pathogenic attack in the soil. It was felt 
that a study of the conditions affecting seedling 
mortality of maize might give some information on 
the general behaviour of soil-.borne pathogens at 

For these I ts one variety of maize was 
used, namely, Virginian White Horsetooth, which is 
grown fairly widely as a forage crop in Great Britain 
and which was known to be liable to damage in cold 





rings. Soils for this experiment were sampled from 
plote on which maire had been grown for two years 
previously. After collection in the late summer the 
soil was spread on & clean barn floor and turned 
every day for flve days and then divided into four 
parte. To one part enough water was added to bring 
the soil to ite sticky point. The amount of water 
needed to do this was measured, and a half and & 
quarter of this amount were added to two of the 
remaining lee, The fourth sample was main- 
tained dry. Each soil sample was well mixed and 
allowed to stand for six hours to allow the water to 
be evenly distributed. Each sample was then mixed 
again, and sub-eamplee were placed in 1-Ib. jam Jars 
and sixteen maize grains were planted in each jar. 
a go Buried ee twenty from each 
soil sample, and each set of twenty was distributed 
at random between four incubators at 1°, 8°, 20° and 
80° O. For each soil moisture/temperature oam- 
bination there were five jars, and one of these was 
withdrawn after 8, 6, 9, 12 and 15 days. After treat- 
ment the grains were removed from the soil, first 
washed in 1/1,000 mercuric chloride and then m 
changes of distilled water and placed individually on 
agar slopes of maize meal agar. The tubes were now 
incubated at 20° O., and after fourteen days inouba- 
tion the number germinated was recorded (a seed 
was said to have germinated if the main root had 
emerged from the sheathing ooleorhira). Germination 
was tested in this experiment on agar slopes so that 
the types of fungi invading the grains could be 
investigated; but these particular resulta of the 
experiment will be published elsewhere. A series of 
controls was in whioh grains taken directly 


from the ori sack were surface washed as in the 
eee sample, and placed directly on agar 
Opes. 


'l'he moisture oontent of the soil was determined by 
placing weighed samples of maize grains in additional 
jars of the soil samples, and after twenty-four hours in- 
cubation at 20° O. the grains were removed, cleaned 
with a dry cloth and reweighed. The increase in weight 
of the grain samples gave a measure of the availability 
of the soil moisture and is comparable with the method 
described by Shull for using seeds in the determination 
of the ‘surface forces’ of the soilt. For the determina- 
tion of soil moisture, grains of Wisconsin 275 maire 
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were used, as this variety gave very consistent values. 
Losses in weight of the grains due to respiration in 
the twenty-four-hour moubation period were negli- 
gible in comparison with the i error. 
When the treated jars were sampled, it was found 
that many of the grains had germinated in the soils at 
high temperatures and moisture contenta. The mean 
percentage germination over all sampling occasions 
18 shown in Hig. 1. | 
The grains which had not germinated in the jars 
at the time of sampling were transferred to agar 
slopes at 20? O. and the failure to germ- 
inate was determined; the mean resulte over all 
sampling occasions are given in Fig. 2. Analysis of 
variance of the resulta of this experiment show that 
both time and soil water content have significant 
effecta on the mortality (P < 0-01). The effect of 
temperature as a main effect was not significant. 
However, the interaction of temperature and soil 
moisture was highly signifloent (P < 0-001); other 
interactions were negligible. Clearly, soil moisture 
is of overriding importance in determining the 
extent of mortality, and the effect of temperature 
is mainly to produce an interaction with this mam 
Se tup ed igs. 1 and 2 shows clearly that 
damage ig where the treatments result m rapid 
ination. The greatest mortalities are obtamed 
when the temperature and moisture conditions are 
such that germination just fails to take place. From 
this pattern of resulta it is concluded that the patho- 
gens are affected in the same general manner ag the 
host, but are more tolerant in both moisture snd 


temperature requirements. 

It is of interest that the two of greatest 
damage, 8° O. at moisture content and 80° O. at 
moisture content lI, were formed at very different 
rates. At 80° C. maximal had been attamed 
by the sixth day; but at 8° C. the degree of injury 
was small at first but was still increasing after fifteen 
days. It is probable that the slowing of the rate 
of kill is an indication of the rate at which the soil 
dried. . ination of the soil moisture content 


of ‘the soils after fifteen days showed that the soils 
had lost water during the experiment, but the 
relative moisture contents of the samples were 
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0 10 20 30 
. Temperature (* 0.) 


Fig. 3. The inftuenoe of fungwude seed 
of maize grains exposed to ous 


which the cold testing of varieties is' undertaken. 
Hitherto little attempt appears to have been made 
to control the moisture content of the soils employed, 
and it is our that this is the most important 
single factor which will influence the reaction of the 
varieties under test. Owing to the grave diffioulties 
involved in maintaming a known and constant soil 
suction pressure, ib is suggested that this cold testing 
should be undertaken in loosely paaked soils, in open- 
bottomed fibre pots 6 in. tall, which stand m shallow 


trays of water throughout the experimental lod. 

In & further experiment & wide range of deni 
peratures was employed, while, in addition, the 
effecta of seed dressing with a commercial preparation 
of tetramethyl thiuram disulphide were included. 
The soil water content was maintained by the 


z in trays of water į in. deep and incubated 
at 0°, 5°, 10°, 20° and 80°C. After ten days treatment 
the pots were all transferred to a ture of 

the ultimate germination (inclusive of that 
during and after treatment) is presented in Fig. 3. 
It is clear that mortality decreases steadily with a 
rise in temperature from 0° to 20° C. and that.the 
subsequent rise in temperature to 80? O. has little 
further effect. The extent of mortality prevented by 
fungicide dusting increases from 0° to 5? C. and then 
falle off and becomes negligible at 20° and 30? C. This 
experiment therefore allows & distinction to be drawn 
between the due to micro-organisms and 
that which may be called a true cold injury. 

Theee experiments demonstrate clearly that the 
‘cold test’ for maize must be carefully oontrolled if 
Important and hitherto little-studied variables are to 
be eliminated. They also make it clear that a cold 
test of the rigid form used in these experiments could 
' be of the greatest value in assessing the merits of 
fungicides. 

I am grateful to Prof. G. E. Blackman for his 
interest in this work and his stimulating criticiam. 


[Deo. 24. 
HL, J. Agrio. Soi., 41, $71 (1961). 


G. 
, Pennsylvania Ag. Hrp. Sta. Prog. Rep., 47 (1951). 
4 J. Agrio. Re., 83 (1D), 837 (1923). 
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THE PERIODIC TABLE AND 
ITS APPLICATIONS 


‘By Dr. S. |. TOMKEIEFF 
King’s College (University o. Durham), Newcastle upon Tyne 


HE fundamental structural pattern of the 
periodic table of the elementa ig a network com- 
posed of two sets of lines co respectively 
to periods and groups. This network is the result of 
the transformation of the linear array of elements, 
in order. of ther atomic numbers into a 
bi-lmear combinatorial system, with one set of lines 
corresponding to cut segments of the original linear 
array, and the other to samilar periodico terms. The 
points of mtersection of the lines of the network 
correspond to elements, but because of the 
length of the periods not all these points are occupied. 
Actual geometrical distances between the nodal 
pointe occupied by the elements are of no significance, 
as wo are dealing here with a network in which 
inoidenoe, (position) is the important factor and not 
congruence (measure). The real metric of the periodic 
table is the electron-distance. The group in 
dt ee M cU ue 
period lines by one ‘core-electron 
number' distanoe. 

The fact that the periodic table is a topological 
combinatorial based on incidence, means 
that it can be distorted or projectively transformed 
as long as the collinearity of pointe and the oon- 
currence of lines remain mvariant. In this way 
we oan have many of the periodio table, 
all p rela among themselves and 
all topologically equivalent. The usefulness of any 
given form of the periodic table depends on its degree 
of conformity to certain requirements. It should 
demonstrate the periodicity of the structure and the 
P ied of the elementa, it should be continuous, 
1b d be completely visible and it should mirror 
the structure of the atom. The three principal types 
of the periodic table satisfying all or some of these 

are: (1) reotilineer ered 1864 ; 
Ohan- 
courtois, 1862) and (8) (Baumhauer, 1870). 

Periodioity 1s by all these three ; 
but type 1 lacks continuity, while type 2 lacks 
perfect visibility. Type 3, the spiral periodic table, 
clearly possesses the first three and it 
will later be shown to possess the fourth. It is also 
admirably suited for service as & co-ordinate network 
for the purpose of contour mapping, and the main 
purpose of this article is to demonstrate this par- 
ticular fact. 

The periodio spiral used in this article is a modi- 
fication of B. K. Emerson’s “Helix Chemioe'' (1911). 
This shows clearly the contrast between the short 
and the long periods. In rt present modification 

important  elemente—carbon and 
Bilioon—a&re placed in a central position. 

The method of mapping over the periodio spiral 
used as & oo-ordinate net is the normal cartographic 
method for contour maps, the data being any d 
of numerical values associated with the elementa. 
These data may be grouped under three heads: 
(1) properties of elementa; (2) properties of com- 
irapa and (3) composition Bf poseen bodies. 

uch a geometrization of tabular values offers many 
advantages. These maps allow us to survey the 
distribution of the values of any measurable single 
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property among the elements, to correlate properties ` 
among themeel I 


ves and with the structure of the 


atom, and finally, to study. the composition of ' 


aggregate bodies and to compare these with one 
another. v 

In what follows I have tried to show briefty some of 
the possible uses of the three principal types of maps. 


(I) Properties of Elements 


Maps of surfaces representing the distribution 
the elements of such properties as electro- 
negativity, ionization energy, specific gravity, atomic 
volume, melting point, boiling point and atomic and 
ionic radii are to be published elsewhere. Bo, for the 
purpeee of illustrating the method of cartography, I 
have selected the map of magnetic susce lity. 
The data for the construction of this surface have been 
obtained from Prof. L. F. Bates’s ‘Modern Mag- 
‘netism’’, and all refer to measurements taken 


The map of the magnetic susceptibility surface 
(Fig. 1) shows that, with two exceptions (zirconium 
and oxygen), &ll the elementa are localized within two 
distinct and asparate areas, namely, the paramagnetic 


‘highlands’ and the i dc e Zir- 
oonium forms a 'tarn' in the 'hi ', while oxygen 


forms a considerable ‘peak’ in the ‘lowlands’. On the 
other hand, the ferromagnetic elemente—gadolinium, 
iron, cobalt and nickel—form m the ‘high- 
lands’. With the exception of the elementa of 

la and 24 and alommium and zirconium, all the 
paramagnetic elements -are confined to the region 
oocupied by the elements belonging to the ‘transition 
series’ of the long periods (groupe 3a to 8,), namely, 
those elements which in their structure are 
characterized by the d-level electrons. 


NATURE 


_sulphides, for example, we 


February 27, 1954 vo. 173 


(2) Properties of Compounds 


Numerical data relating to compounds can be 
mapped over the periodic spiral only in the case of 
compounds ing a common component (element. 
or radical). Thus, we can map ies of such 
compounds as simple oxides, ample carbonates, 
simple sulphates, and such like, by using the metallic 
pp same of these compounds as the index elements 
of periodic spiral. 

As examples of surfaces showing the distribution 
of & given property among the compounds, I have 
chosen the distribution of the heat of formation 
among simple oxides. The data for the construction 
of this surface have been obtained fram ''Tbe Thermo- 

j of the Chemical Substances’ (1986) by 

Bichovseky and Rossini. The heat of formation of 

is usually given per -molecule. As 

the oxides have a great variety of type of molecules, 

for the purpose of uniformity the heat of farmation 

has been recalculated by me as ‘per double bond’ of 
oxygen atom, in calories. 

The contour map (Fig. 2) was constructed on the 
data related to pure compounds. The surface of heat 
of formation is characterized by a north-west high 
region, from which stretches a long west—east ridge, 
occupied by such minerals as corundum (A10), 
rutile (TiO,), quartz (SiO,) and cassiterite (BnO,). 

If we take another of minerals, such as 
see that the heat of 
formation surface has a shape similar to the heat of 
formation surface af the oxides, but that the charac- 
teristic ridge is the height of the characteristic 
ridge of oxides, and is also displaced to the 53—8b line 
of the periodic spiral. 

Likb solubility, melting point dr hardness, the pon 
vf formation of compounds may be taken as 
index of strength. It is interesting, ially 
for a mineralogist or ist, to obtam such 
surfaces for various groups of minerals, so as to be 





Fig. 2. Map of the ‘heat of formation of oxides’ surface 
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strength as mftuencing 
BuooeBBlOn. 


As oom- 


atomio percentages) : 
Na 2}; H, 1; K, 


&ble to evaluate their relative 


example, stretches from  oorundum (AlLO,) via 
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quarty (8i0,) to casaiterite (SnO,), while in the case’ 


of the hardness surface of sulphides the ridge stretches 
from lgurite (RuS8,) via pyrite (Fe8,) to zinc blende 
(Zn8). i 

(3) Composition of Aggregate Bodles 

In this case it is not the parameters or numerical 
values of properties that are mapped, but the per- 
centages (weight, volume or atomic percentages) of 
elementa contained in various bodies, such as organ- 
isms, rocks, geospheres, meteorites or even the 
cosmos. An example of such & surface is that of the 
average composition of granite. 

The ‘granite’ surface (Fig. 8) is in the form of a 
"broken orater-rim, somewhat distorted by the I 
out of the spiral which forms its oo-ordinate net. 
we use the evenly coiled Archimedean spiral as the 
basis of the projection, the broken orater-rim or 
atoll analogy becomes much clearer. Placed on this 
crater-rim we have three hills, each corresponding to 
a pair of the leading elemente: oxygen—hydrogen 
grouping is most significant from a 
2 rs a eee refecti tho leptological 
structure of i feldspar, the major constituent 
of granite. The three hills correspond to the three 
principal structural units of feldspar, namely, (1) 
oxygen tetrahedra, with (2) silioon-aluminium cores, 
and (3) sodium and potassium atoms filling up the 


- made toa 
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‘holes’ between the oxygen tetrahedra. The other 
constituent mineral of granite is mica and quarts. 
Muscovite mica is made of the same elements as 
potash feldspar with the addition of the hydroxy] 
group (OH), and quartz is made of interlinked 
oxygen tetrahedra alone. tetrahedra also 


In the course of this article reference has been 
relationship between the periodia 
table of the elaments and their atomic structure. 
One of the qualities of the spiral periodic table—and 
one, moreover, which is peculiar to the spiral—is that 
it is not only a periodic table of the elementa but also 
‘a symbolic representation—a mirror or a map—of 
the electronic structure of the atom. This contention 
may be challenged, but it becomes quite clear if we 
visualize the three-dimensional atom with ita nucleus 
and its concentric electronic shells as represented in 
& plane by a oentral blob for the nucleus and con- 
centric circles for electronic shells. A spiral can 
easily be formed from these concentrio circles by 
traversing them by a radial line and displacing 
one cut edge end of each circle one unit distance 
to the next circle. Place the appropriate number 
of points along the ooils of this spiral, the number 
00 ing to the saturation number of elec- 
trons in successive numbers of electronic shalls— 
2, 8, 8, 18, 18, 82, . . —and we have the model of 
the atom in the spiral, which is at the same time a 
periodic table with the length of each period expressed 
in terms of the number of elements in it, ag determined 
by the Tomkeieff! formula : 
r 1 
P dE Du 
in which X is the length of the period in terms of 
the number of elements present in it and n is the 
principal quantum number of the outer shell of the 
atoms belonging to this period. The periodic spiral 
thus mirrors the electronic structure of the atom. 
This means that whatever data relating to the 
alements we plot over the periodic spiral by using it 
as a co-ordinate net, we place directly in a functional 
relation with the atomic structure the two seta of 
co-ordinates representing (1) iod lines of the 
elaments or the core types of atomic structure, 
and (2) the group lines of the elements or the peri- 
sphere types of the atomic struoturet. 

The maps of the surfaces given and discussed in 
this’ article representd a small sample of the carto- 
graphical method in which data relating to chemical 
elements are used for the construction of contours 
over the periodic spiral used as a co-ordinate net. 
The surfaces thus constructed do not depend on 
hypothetical tions but represent true 
correlation between sets of observed numerical data 
and the periodic table, and as the periodic table in 
its turn mirrors the electronic structure of the atom, 
the correlation is between-the observed numerical 
data and the structure of the atom. The surfaces are 
true invariants of Nature. 


* Tomketeff, M. Y , Nature, 167, 054 (1051). 
* Tomkeleff, 8. L, “A New Perlodio Table of the 


based on 
the Structure of tbe Atom" (London: Chapman and 1054). 
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LETTERS TO THE EDITORS 


The Editors do noi hold themselves responsible 
for opinions expressed by their correspondenis. 
No notice is taken of anonymous communtoations 


Pile Production of Radioisotopes by 
Threshold Reactions 


A GRBAT advantage of production of radioisotopes 
by threehald reactions (n,p) and (na), relative to 
neutron capture (,y), is that the radioisotope can 
be separated chemically from the target material, 
and hence be obtained in high speoiflo activity, in prin- 
ciple completely carrier-free. The rate of threshold 
-reactions m the pile, however, is much smaller in 

than that of capture reactions, not only 

of the low cross-sections for neutrons in the 

MeV. range but also because of the low flux of 
neutrons of that energy in the pile. As measurement 
of the small yields of such reactions is often difficult, 
i for long-lived radioisotopes, ib is very use- 

to be able to predict a yields in advanoe. 

An example is furnished by the reaction “Fe{n,p)“Mn, 
recently discussed by Stafford and Stem; in this 
ments had indicated production of 


definitely establi 
section for fast neutrons of 11 millibarns (10-*? am. om.!). 
It is the purpose of the present communication to 
point out that the approximate yields for threshold 
reactions in the pile can be and to illustrate 
the method for “Fe(n,p) 


The quantity Bur — Er, which ri 
atomic number, is ly related to the penetrability 
er uuo Odie aatas and ihe rion wpdoirim 
. Results for (n,p) reactions only are given in 
Fig. 1, where the cross-sections, multiplied by 10/4"? 
to correct for variation in nuclear size, are plotted 


against Her and with the integral of the 
flesion spectrum (solid line). The average deviation 
of the I points from the curve is about 


a factor of two, although the cross-sections themselves 
cover a range of 3,000-fold. The results of Fig. 1 
indicate that the croas-section for the (n,p) reaction 
for & neutron energy at which the penetrability 
becomes unity is approximately rtional to 
xR’? (with R the nuclear radius), actually bemg 
about 0:1 vE’, as compared to 0:2 nk! for (n,a) 
reactions*. 

For the “Fe(n,p) reaction, Hr is given by the mass 
difference 54 — iron-54* (0-71 MeV.) minus 
the n-p mas difference (0-78 MeV.), or — 0-07 MeV. 
The ‘quantity Her for this reaction is then found to 
be 4:2 MeV., and c10/4*"* is obtained from Fig. 1 as 
7 mb. The cross-section itself is 9-5 mb. (41/* =m 


13-5), in surpriaingly good agreement with the 11 mb. 
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oross-sections of (m,p) reactions for fission 
affeokive compared with the 


measured by Stafford and Stein!. Although Fig. 1 
refers to cross-sections for unmoderated fission 
neutrons, the cross-sections for pile neutrons as well 
are principally a result of unmoderated fission neu- 
trons, for which the flux near & urenium fuel rod 
is approximately equal to, the thermal flux". It 1 
‘interesting that the curve of Fig. 1 works well for 
the iron-54 reaction even though pt mp T es 
points used. to normalize it were al or lighter 
elements. 

The practical value of Fig. 1 and the corresponding 
curve for (n,a) reactions arises from the fact that 
approximate yield predictions can be made and thus 

Ee du i . The 
croeg-sootiong of course, decrease rapidly for 
higher values of Z ;. for exemple, for Hy near rero, 

the cross-sections . for (n,a) and (n,p) reactions de- 
cu Deni bey E 
to 0-01 and 1-5 mb..at Z % 40. Large variations in 
Er occur for light elementas, but these become smaller, 
and' affect the cross-sections leas, as Z increases. > 


; i D. J. Huauss* 
Clarendon Leboretory, 
Oxford. 5 r 
Dec. 16. : CR 
* On leave as & Fulbright Professor from Brookhaven Natonel 
Laboratary, Upton, N.Y. ` : 


1 Stafford, G. HL, and Stein, L. H., Netwre, 172, 1108 (1953). 
* Hughes, Bpata and Goldstein (unpublahed, we ref. 4) 


los Bee. 87, 1 md Pet roba) ee BH. 033 (1953). Et. lost 
4 The 


Rb uo datala ot Ehete d 
are described Dr us author à "Pilo Neutron Hemearch" 
(Addison-Wesley, 1953). 

* Collins, Nier and Johnson, Phys. Rer., 86, 408 (1953). 

© Ref. 4, pp. 60, 100. 
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Tidal Forces and the Formation of 
Hurricanes 


May I raise the following question: ‘Do tidal 
forces affect the formation of hurricanes?” If ane 
examines the changing direction of the tidal force 
due to the sun and & moon near new (or full) on 
an August day, say, as this force acta on a small 
element of air located at a point south of the sub- 
solar latitude and north of the equator, one finds 
the tidal foroe would tend to make the &tmospherio 
element move in & counter-clockwise direction as 
viewed from &bove. Furthermore, as the sun moves 


fall alternately north and south of the equator, the 
successive pointa on either side approaching the 
equator. Might there not be one time at which the 
separation of theee two latitudes would correspond 
to & natural of oscillation of the atmo- 
sphere? If these arguments have any validity, the 
hurricanes in the North Atlantio shonld show an 
increase m number shortly before September 23 and 
& decrease shortly after that date. 


Prinoeton- 
ies noted for 
& number of intervals in the hurricane season. The 
results are shown in Table 1. 





To determine whether the from 40 for 
September 8-14 to 17-5 week) for September 
23-30 was statistically aignifloant, the fifty-year 
period was broken into five ten-year blocks and 
& and variances determined. It was found that 
fhe hana raa oom ner sca Te 
significance, that is, that this might happen by 
chance onoe in fifty times. - 

Also, if tidal forces play an important in the 
formation of hurricanes, they should ve their 
mark on year-by-year statistics. Here I elected to 
break up the eighteen-year interval into four periods 
of four, five, four and five years. Then the number 
of hurricanes in each four-year period was increased 
by 25 per cent so that the comparison might be made 
on & uniform ‘five-year basis. The resulta, I 
based on Tannehill, are shown in Table 9. 


1908-1906 
1906-1910 
1911-1014 


1915-1919 
1020-1023 


tügsruHsE 
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The average (on a five-year basis) for the four-year 
intervals was 27-2 (c = 4-8). For the five-year 
intervals, the average was 40-4 (c = 11-5). 

I am aware that the tidal forces are not large; 
but I would suggest that m meteorology the result 
is not always proportional to the force that triggers 
the action. I suggest that an investigation of atmo- 
spherio tides and their effects on the formation of 
hurricanes would be worth while. 


CuaRLmS H. SMILEY 
Department of Astronomy, 
Brown University, 
Providence 12, R.I. | 
Nov. 2. 


Irradiation of Transistors 


Taa effect of stored holes in transistors has been 
reported by Meacham and Michaele!, and the import- 
anoe of the effect in the design of switching oirouite 
was strewed by speakers in the discuseion following a 

per by Williams and Ohaplin*. Briefly, good circuit 
desc oftenfeeeetta cm a o tci in Que 
condition where the oolleotor current is limited by 
an external resistance; in this condition the time 
of fall of collector current upon cessation of emitter 
current is found to be much slower than when the 
collector current is limited only by the current gain 
of the transistor. It is the time of fall of collector 
current which determines the maximum switching 
speed of & transistor. 7 p 

During some irradiation experimenta on commercial 

int-type transistors in the Harwell pile, we have 
ound that if & transistor is given & radiation doge 
of about 10 neutrons/Bq. cm., the time of fall of 
collector current from the value limited as described 
above is decreased, with little or no deterioration of 
the other parameters of the transistor. Curves of 
collector current against time after the sudden 
cessation of an emitter current of 8 m.amp. are shown 
in Fig. 1 for the same transistor before irradiation 
and 2 hr. afterwards. The transistor used had a 
current gain of 2-2, go that at least 6:6 m.amp. of 
collector current was available ; the collector current 
was limited to about 5-4 m.amp. by an external 
resistance. 

Measurements have been repeated at Intervals over 
& period of four weeks from the time of irradiation 
and have shown little change. Measurements after 





Time (asso. ) 
Fig. 1. Fall of collector current following cemation of emitter 
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150 oyolea of temperature from ambient to 70° O. 
have also indicated that the change in time of 
fall of oolleotor current due to irradiation should be 


t. 

A sample of mono- ine germanium has also 
been irradiated with & dose of 10!* neutrons/sq. om. 
A rise in resistivity from 2:03 ohm am. to 2-24 ohm 
am. &nd & decreese in hole life-time, meesured by & 
modified light-spot system’, from 1-6 usec. to 0-6 usec. 
were observed, with little change m hole mobility. 
In addition, two samples of 6 ohm am. material 
have been measured by the Post Office Research 
Station, Dollis Hill. Decreases in hole life-time from 
50 useo. to 6 psec, and from 6 psec. to 1 psec. have 
been reported. 

The most abundant expected transmutations‘ are 
as follows : 











2 No of atoms 
iiini produosed 
"*(1e (m,y) “Ge "da $1 x 10%co. 
"Ge (ny) “Ge Re Au 1 x 10%ec. 
Ge (my) "Ge aii ieee T Be 1 x 104/oo 


These yields of impurities are low compared with 
those normally present, and no changes with time 
gince irradiation consistent with these half-times have 
been observed. 

We therefore believe that the decreased time of 
fall of collector current is caused by the production 
of recombination centrea, such as lattice defects, m 
the bulk material. 


These and similar experiments are being continued. 


We should like to thank the Ohief Superintendent, 


Services Electronica Research Laboratory, for 


measurement facilities on germanum placed at. 


our disposal. 

This communication is published by permission of 
the Director of the Atomio Energy Research Estáb- 
lhahment. 


1 Meacham, I. A. and Miohasls, B. A., Phys. Hee., 78, 175 (1960). 


* Duscussion foll per by Wilhams, F. O., and G.B. B, 
Proc, Inst. Mr. Part III, 100, 66, p. 245 (1 

* Goncher, F. B., Phys. Rev., 81, 3, 475 (1061). 

* Tark-Horovi K., ‘Nuolear-bombarded Semi 
Sect bap Be Se Ma d London, 1951) 


A Solid State Transformation in 
Tetra-acetyl-D-ribofuranose 


Ir has been reported! that two modifications of 
1,2,8,5-tetra-acetyl-p-ribofuranose can be prepared, 
one (A) melting at 56—58? C. ; the other (B) melting 
at 85° C. It was also that & transformation 
in the solid state took place from A to B which was 
catalysed by the presence of B, and that no lab- 
oratory which was once contaminated by B had been 
able to repeat the preparation of A. 

In & discussion with Dr. George B. Brown, of the 
Sloan-Kettering Institute for Cancer Research, New 
York, N.Y., rt was suggested that X-ray data be 
taken for these two materials, even though a detailed 
structural analysis might not prove immediately to 
be feasible. 
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Several months later, & single crystal suitable for 
X-ray work was obtained from & sample of the A- 
material prepared and sent to us by Dr. Irving 
Goodman, of the Wellcome Research Laboratories, 
Tuckahoe, N.Y. The X-ray study was carried out 
by Weissenberg and Buerger precession techniques. 
There are two molecules in a monoclinic cell of the 
space group P2, the dimensions of which are: 


am 12-49 Ab = 5-58 A.,6 = 11:12 A., B = 97° 45’. 


Weissenberg smultiple-flhn photographs for the 
layers AOL, All, A21 were taken with radiation. 
Preoeemon pho using copper molybdenum 


were taken of the , hkl, Obi and 1k layers. 

The single crystal of the d-material mounted for 
X-ray examination remamed stable for seven weeks. 
At the end of this period crystals of the B-modifloation 
were obtained from Dr. Brown and were also mounted 
for X-ray examination. The A remained 
stable in the same room with the B-orystals for about 
three days. Some of the B-material was powdered 
and sprinkled over the A-crystal at the start of a Laue 
photograph exposure. The resulting film indicated 
that the A-crystal had transformed completely to 
the B-material in 5-15 min. The transformed material, 
& fine powder of the B-substance, formed an opaque 
block in the external shape of the original A-crystal 
Tt had been hoped that the transformed powder 
would show some preferred orientation with respect 
to the original A-structure, but this was not apparent. 

Weissenberg and ion photographs of the 
stable B-material identified the space group 4s 
P2,2,2, with four molecules in a cell of dimensions : 


G = 7-50 A., b = 13:608 A., c m 15:33 A, 


No systematic collection of intensity data for the 
B-material has been undertaken. 

It is interesting to note that the molecular volume 
increased by about two per cent during the trans- . 
392-5 A.*). 

At the present time, we do not contemplate detailed 
analysis of the data we have obtained. We ahall be 
glad to furnish further formation on our resulta to 
those who are interested. z 

Ib is & pleasure to thank Dr. Brown for his 
suggestion &nd discussion of this investigation end 
for the material which he supplied us. We are also 
very grateful to Dr. Goodman for the sample of the 
rare A-material 

A. L. PATTHBRSON 
. BARBARA P. GROSHENS 
Insbitute for Cancer Research and 
Lankenau Hospital Research Institute, 
Philadelphia 11, Pa. 
Oct. 20. 


1 Davoll, J., Brown, G. B., and Visser, D. W., Natwre, 170, 64 (1052). 


Static Electrification of Petrols 


Tr is well known that petrols flowing down a tube 

ire & quite consi le electrostetio charge, and 

it is perhaps lees well known that the addition of a 
reasonable quantity of alcohol reduces this charge 
to insignificant proportions!. Some recent experiments 
on the effect of small quantities of alcohol reveal, 
however, very puzzling results. The pure petrol 
always acquires a positive charge and the addition 
of slightly more than 1 per cent of alcohol reduces 
the charge to zero ; but what is remarkable is that 
the addition of a little more alcohol produces & 
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negative charge until about 8 per cent, after which 
the charge is negligible. - 

This general result is true (though the magnitude 
of the vary) for all the different brands of 
petrol and also for toluene. It is true whether 
the flow is steady or turbulent, and is unaffected 


ranning down a metal tube. 

As an le, 20 o.c. of 82 octane aviation spirit 
run down & tube 40 om. long and 5 mm. 
diameter acquired when pure a charge of + 1-5 e.s. 
units ; 2 per cent of aloohol reduced this to zero, and 
from 2 to 8 per oent the charge was negative, rigi 
to a maximum of — 22 e.s. units for 4 per cent and 
thereafter decreasing. Thus the charge is not only 
reversed but also becomes much larger than for the 
unadulterated petrol. x z 

The only of the phenomenon which is readily 
und le is the disappearance of the charge 
for the higher concentrations. The petrol itself has 
an enormous electrical resistance, but the addition of 
E qu M E 
by contact with the tube then leak back to it before 
they can be carried away by the emerging liquid. 
The specific reaistance of the aviation spirit was of 
the order of 5 x 10° ohms per om. cube: The 
addition of each/successive 2 per cent of alcohol 
reduced the resistance by a factor very close to 10, 
BO that the 8 per oent solution had thousand 
times the conductivity of the spirit. ` 

It would be wise, however, to hesitate before 


some concentrations at a value rather hi than. 
the unadulterated petrol produces. This surprising 
change in the charge is not the result of the mixture 
altering in any way by eva tion or otherwise, for 
It would appear, therefore, that the negative charge 
is not due to the-alooho l mixture, but to 
minute quantities of some third substance which is 
removed the ions transferred in each run down 
the tube. this third substance is the small 
amount of water always found in aloohol is uncertain. 


E. W. B. Gru 
Olarendon Laboratory, 
Oxford. 


Nov. 14. : 
‘Hartshorn and Ward, J. Soc. Chem. Indust., 7, 178 (1938). 


\ 


Effect of Hydrogen Peroxide on the 
Analysis of Organic Peroxides 
Ix many combustion products, hydrogen peroxide 
forms a part of the peroxidic producta isolated?. 
It is ore worth recording some observations 
on the interference caused by hydrogen peroxide in 
the analysis of such mixtures aa hydrogen peroxide 


and methyl hydropéroxi 
It has long been * that alkyl hydroperoxides, 


onlike hydrogen peroxide, do not liberate the stoichio- 
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Time — 


metric quantity of iodine from acidifled potassium . 
iodide. It has now been found that the extent to 
which they react depends, not only on the time, and 
on the type and amount of catalyst, but also on 
the concentration of any hydrogen peroxide which is 
present. 

The estimations were carried out in an atmosphere 
of oxygen-free nitrogen in stoppered flasks in the 
absence of light. The test solution, containing 
hydrogen or methyl peroxide, or both, was added to 
25 mL of 2 N hydrochlorio acid together with 1 0.0. 
of 50 per cent potassium iodide. Any catalyst was 
added at this stage. Nitrogen was in passed, and 
the flask stoppered. A blank run, free of peroxide 
waa also carried out. The catalyst, either nium 
molybdate or ferrous sulphate, was added in the 
form of three drops of a 2 per cent solution. After 
& given time, the iodine was titrated against 0-01 N 
sodium thi hate. The following resulta are. 
typical of many others which were obtained. 

In the presence of 6-42 ml. of 0-01 N hydrogen 
peroxide, the iodine liberated by a constant amount 
(10-4.ml. of 0-01 N) of methyl hydroperoxide was 
increased by 16 per cent after 1} hr. by the addition 


`of ferrous sulphate, while ammonium molybdate had 


practically no effect during this time. However, it 
was found that, if the concentration of hydrogen 
peroxide was increased thirty times, the iodine libera- 
tion of the methyl hydroperoxide was increased by 
57 per cent after 3 hr., and by 28 per cent after 
15 hr. It is olear that the indicated concentration 
of organio peroxide depends both on the ratio 
H,0,/ROOH and on the time, as is shown sohematic- 
ally in Pig. 1. Evidently, the interpretation of 
iodometrio estimations of peroxide mixtures must be 
made with great caution. j 

A parallel effect, also on the relative 
concentrations of the peroxides, has been observed 
m the reaction of the lower es with potassium 
permanganate in acid solutione’. 


A. C. Eankrox 
A. J. EvgnEgETT* 
G. J. Minkorr 


Department of Chemical Engineering 
and Applied Chemistry, 
Imperial College of Science and Technology, 
London, 8.W.7. 
Nov. 14. 


* Welloome Research Laboratories, Beckenham, Keni. 3 
! Hroreti and Thtrd . $90 
1949). Minknf &nd Balooje, Pua, 33. b10 (Ded) o Pattimore, 
" Riochs, ''Alkytperoxide" 1931). 
* Hverott and Minkoff, Anal. Chem. Adta (In course of pubHoation), 
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Possible Existence of a Transitlon Point 
between £- and y-Sulphur 


y-BurPRun, the metastable monoclinic modification 
first described orystallographically by Muthmann’, 
is frequently obtamed when & thm film of molten 
sulphur between a slide and cover slip is caused to 
solidify by chilling. Using such preparations, we have 
recently made some prelimmary determinations of the 
linear rates of transformation of this form into both 
a- (rhombic) sulphur and f-sulphur, the monoclmic 
modification stable above 96°, as an extension of 
previous studies of the linear rate of transformation 
of B- into a-sulphur*t4. The smoothed resulta are 
shown in Fig. 1, which also gives those for the p- to 
a-transformation. The three curves intersect at A,B 
and O, and although the temperature co-ordinates 
given for these pomta, namely, 12°, 55° and 75° 
I y, can only be regarded as approximate 
ab present, their existence is not in any doubt, since 
they have been confirmed by & number of observa- 
tions of the relative rates of the transformations on 
slides on which all three forms were present. 
The existence of a point A at which the rates of 
and of y to a are equal 
ion ag to whether there is a 
transition point between B- and y-sulphur at or near 
the following considerations. 
already put forward to account for the lmear rate 
of polymorphio transformations’, the rate may be ex- 
pressed as a function of the free energy change, the 
temperature, and the vapour pressure of one of the 
two modifications. Thus the expression proposed 
by one of us (N. H. H., thid., p. 150) may in its 
simplest form be rewritten as: 


on = const. pi [exp (—AG/RT) — 1] (D) 


where vg; is the rate, p; is tho vapour pressure of 
the stable form, and the other symbols have their 
usual significance. Again, Dunning’s equation (tbtd., 
p. 157) may be put in the form: 


— const. p; . exp (—AG/BT) . 


ii exp [const./(AG.RT]. (2) 
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These alternative forms are obtained by using the 
relationships : 
pı = const. exp (—L1/ ET) ; 

—AG = q(T, — T)/T. = RT In (pn/pi), 
where I, is the latent heat of sublimation of the 
stable form, q is the heat of transformation, 7', the 
transition tamperature, and pr is the vapour pressure 
of the unstable form. The constants in (1) and (2) 
depend only on the Do of the stable form. 

On this basis, we have for the B to a and. y toa 


transformations : 
Opa = F (AGga, T, pa), 
or AGsa = H (pa, T, Pa), i (3) 
and also AGya = H (tya, T, pa), (4) 


where F and H signify ‘function of’. 

The two functions (3) and (4) are of the same form 
and contain the same constanta since the stable form 
(x) is the same in both cases. 

For the y- to B-transformation, we may write: 


AG = J (oy, T, pp)» 


where J aignifles a function which will contam 
different constants from those in (3) and (4), sminoe 
the more stable phase is now P. 


so that if tya = vpa, AGa = AGpa and AG,s = 9, 
that is, & transition point exista at this temperature 
between the y- and p-forms. 

This treatment, however, takes no account of 
adventitious factors such as the mosaic block size 
of the unstable form or the differance in densities of 
the two forms, which may affect the rates of trans- 
formation of B to a and y to a to different extents 
(see, for example, reference 8, p. 1112, for discussion 
of the possible effect of mosaio blook size), so that 
equality of the rates at a certain temperature does 
not necessarily mean that the free energies of the 
B- and y-forms are the same at this temperature. It 
does, however, suggest that they may be equal at a 
temperature near this. 

The simplest experimental test of the existence of & 
YB-transition point would appear to be to see whether 
& reversal in the direction of move- 
ment of the -yf-interface occurs at 
low temperatures; but this test has 
failed because at temperatures below 
40° no movement whateoever of this 
interface oan be detected (at least 
down to — 15°, the limit of our 
obeervations) even under a high-power 
microscope over a period of some 
weeks. The very high ture 
coefficient of this transformation at- 
temperatures above 40°, which oorre- 
sponds to an apparent activation energy 
of about 150,000 cal. per mole (curve 
BO below B), however, is just what 
would be expected if there were & 
transition pomt not too far below this 
temperature. theoretical oon- 
siderations based on the fact that above 
a transition point both molecular motion 
and ‘driving force’ (that is, free energy 
change) increase with rise of tempera- 
ture, and also experimental observa- 
96 tions, for example, on the æ- to p-trans- 

formation in sulphur above 96°, sup- 
port this. 


Now 
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The phase transformations in sulphur are markedly 
accelerated when it is oonteminated with cerbon 
disulphide, and in films from such material 
we have found that the temperature of the af- 
transition point is not altered within the limite of 
eacouracy (about 2°) of the hot stage used for our 
observations. This augata ie! £o orbo disulphide 
aziother component 
to the system, and this phase appears to be a liquid 
layer at the interface, since under the microscope 
bubbles can be seen moving about in this region as 
the reaction proceeds. If a y8-interfaoe is established 
in such contaminated sulphur, observable movement 
at low temperatures now ooours; but at all tem- 
peratures down to — 18° (the lowest attamable for 
microscopic observations with our present arrange- 
ments) the direction of the transformation is still 
Y to p. 
probably below this temperature. 

Point O (Fig. 1) represents a somewhat similar oase 
to that just discussed, for here the rates of trans- 
formation of y to a and y to B are equal, and the 
well-established transition point between the a- and 
B-forms exists at the not far distant temperature of 
96°. The difference from the previous case is that the 
reactant phase (y) ia the same in the two trans- 
formations, whereas at point A it is the resultant 
phase (x) which is’ the same. 

This work will be described and discussed in more 
detail in & further publication. It is alao intended to 
attempt determinations of the vapour pressures of 
the B- and y-forms down to low temperatures. This 
should provide conclusive evidence of the existence 
or otherwise of a transition point bétween these 
forms. 


R. 8. BRADLHY 
N. H. HARTSHOENB 
M. THAGERAY 
. Department of Inorganio and 
Structural : 


! Muthmann, W. Z. Kris, 17, 839 (1990). 
ei H., and Jamnes, J. H. D., J. Chem. Soo., 


* Hartshorne, N. H., and Roberts, M. H., J. Chem. Soc., 1097 (1051). 
t Hariahorne, N. H., and Thagkeray, WM. (unpublished). 
* Hartshorne, N. H, Discuss. Farad. Boo., No. 5, 140 (1949). 


A Rapid Gasometric Method of Analysis 
for ‘Reducing’ Sugars and Other Carbony! 
Compounds 


ANALYHIB for reducing sugars generally involves 
an alkaline reagent. As a consequence of the oxidative 
fragmentation of the sugars, the stoichiometry of the 


Since the 
a eee ae ee 
di-saccharides is not the same, an additional dimen- 
sion of uncertainty is introduced into the procedure 
for the analysis of mixtures of reducing sugars. 

Ec aqueous solutions of sodium boro- 
h for the reduction of ‘reducing’ sugars to the 


corresponding polyols, we have been able to 
ot the ud ceu determination of reducing at 


sugars 
H 7 and See fecal. iod Sodiam borohydride 
ene ig y Measuring the volume 
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of hydrogen gas evolved when the solution is made 
acid. The sugar solution is treated with an aliquot 
of the sodium dride reagent, and after com- 
pletion of the reduction, the excess of reagent is 
determined by acidification, eto., as in the standard- 
ization. The difference in volume of hydrogen evolved 


18 equivalent to the amount of ‘reducing’ sugar. By 


pease Nash eie onl in daca E aen: 
apparatus, we have pond acude mo E dee 


is utilized for the reduction of one mole of glucose, 
fructose, galactose, lactose or glucosamine with an 
accuracy of better than 1 per cent. Compléte re- 
duction is achieved in 20-80 mm. at room temper&- 
ture, or in leas than one minute at the boiling point. 
Although sodium borohydride solutions are 
stable" at room temperature, aliquots sre most 
conveniently pipetted at 0°C. 

Binoe this analytical method has many obvious 
applications in organic, biochemical and clinical 
analyses, ib was considered advisable to make a 
preliminary report. Detailed results relating to sugar 
analysis, and analysis for carbonyl compounds and 
derivatives in general will be published later. 

Parmie 8. SaL 
JosumruH G. ORT 
t of 
pian eann Biais akci, 
Pennsylvania. 
Nov. 2. 


1 Bates, F. J., and Asocia 
Sugars”, 165 (U.B. Gov. 


‘Potarmmetry MOM DNE and the 
Office, Washington, .0., 1942). 


The Girard Reaction 


Girard and Sandulesoo! developed a method now 
known as the ‘Girard reaction’ for the isolation of 
small amounts of ketosteroids such as the sex hor- 
mone from natural products, Aldehydes and ketones 
in the mixture are converted into water-soluble 
hydrazone derivatives by treatment with the ‘Girard 
P’ or “I” reagent, and the non-carbonyl compounds 
are removed by extraction with a non-polar solvent 
like ether. The ketone complexes are rapidly de- 
oomposed with mineral acid; but the aldehyde 
derivatives are claimed to be stable except in the 
presence of a large exceas of acid and formaldehyde. 

Recently, in an investigation of the compounds 
responsible for the so-called ‘cardboard’ flavour in 
skim milk, acetaldehyde was observed in 'ketonio 
fractions’ isolated by these methods. 

ee ee 
aldehyde oo are not as stable as generally 
believed, d e and Nachmias! were able to 

some of them with hydrochlorio acid after 


12-14 hr. at room temperature giving 80-00 per cent 


. yields of heptaldehyde, oitral| m- and p-hydroxy- 


benzaldehyde, 8,4-dihydroxybenzaldehyde and pip- 
eronal. 

We were interested in saturated and unsaturated 
aliphatic aldehydes and ketones, and studied the 
stability of the ‘Girard P’ complexes of acetaldehyde, 
atotonaldehyde, propionaldehyde, butyraldehyde, t90- 
valeraldehyde and n-heptaldehyde and acetone, 
methyl ethyl ketone, mesityl oxide and methyl 
"-amyl ketone. In all cases the decomposition of the 
Girard complex with N/2 sulphuric acid was found 
to be almost instantaneous. 

It seems that the Girard reaction, while it often 
fails to separate aldehydes and ketones, may be suit- 
able for the separation of carbonyl from non-oerbonyl 
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compounds. In many cases the liberated aldehydes 
and ketones can be extracted as soon. as the mineral 
acid is added. 
D. A. Forss 
E. A. DUSSTONA 


Organization, 
Melbourne, Australia. Sept. 22. 


1 Girard, A., and Bandulesoo, G., Helv. Okim, Acta, 19, 1005 (1936). 
* Lederer, H, and Nachmias, G., Bull. Soc, okim. Frenos, 400 (1040). 


Anthocyanins in Bananas  . 
Tan inflorescence of the banana bears female 


flowers at the base and male flowers apically. At - 


each node. is a cluster of flowers subtended by 4 
brightly coloured bract, and it is upon the &ntho- 
oyanins of these bracts that moet of the resulta sum- 
marized below are based. The pigments were ex- 
tracted in l per cent hydrochloric acid and examined 
in the test-tube and by paper chromatography. A 
picrate which was isolated from one (ee yielded 
glucose only on hydrolysis. Deftnition of the gtyooaidal 
types awaita determination of the sugar residues in 
other purifled samples. After hydrolysis, the antho- 
cyanidins were determined by means of chromato- 
graphy in the Forestal solvent? and in butanol-2N 

ydrochloric acid’ used separately, or jointly for a 


two-way separation. 
found, namely,: pelargonidin, m, oyanidin, idi 
delphinidin, petunidm and malvidin. Bract colours 
ingiy from soarlet to deep purple 
: ific occurrences were as follows. 

(1) Pelargonidin—cyanidin mixture: Musa cocomed 
(one clone examined). 

(2) idi inidm mixtures: -M. laterua 
(one clone), M. Let (ten clones), M. veluMna 
(one olone). 

(3) Partly methylated cyanidin-delphimidin mix- 
tures (that is, mixtures of cyanidin, peonidin, 
delphinidin, petunidin and malvidin in various pro- 
portions): M. acuminata (twelve clones). * 

(4) Methylated cyanidin and delphinidin (peonidin 
and malvidim in various proportions): M. ornata (one 
clone), M. violascens (one clone) and an undescribed 
species from Assam (two clones). 

Several anthoxanthins are present and their oocur- 
rences also show signs of being related to taxonomy. 

Special interest centres on M. aowninaia as the 
most variable species and the most important from 
the point of view of origins of edible bananas’. Two- 
way’ ohromatograms of the anthocyanidins of eleven 
clones were made, and each papsr was scored by 


two independent obeervers for relative intensity of - 


the various pigments; the whole series was repeated 
and the resulta for one pigment (malvidm—more or 
less arbitrarily selected) were analysed, thus: 





There are real differences between clones, though 
the clones x replicates interaction shows that the 
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proportion of malvidin varied slightly as between 
samplings. There is excellent agreement between the 
goorings of the two observers. Thus, ib may be 
suggested that the anthocyanidins could be estimated 
by measurement of optical density of the spote. 

The clones of M. aowmsnaia which were used came 
from varjous parta of the Far Hast between Java 
and Burma; between these extremes there is a cline 
of bract colour from red in the south to dull purple 
in the north. This cline is an expression of i 
proportions of tbe anthocyanidins (Fig. 1); del- 
phinidin increases to northward and, ‘simultaneously, 
the degree of methylation also increases. Probably 
delphinidin derivatives’have increased tinder natural 
selection for blueneas and methylation has followed 
under natural selection for stability. 

Edible bananas have, broadly speaking, the pig- 
ments expected on taxonomic grounds. Thus, cult- 
ivated varieties of M. acuminata have (with one 
interesting exception) partly methylated mixtures of 
cyanidin and delphinidin, and varieties allied to, but 
not necessarily wholly derived from, M. balbisiana 


have no methylation. 

Ontogeryy of pt The male bud of the 
banana is of a short flower-bearing axis 
covered with tightly imbrioate bracts. The outside 
bracts are the oldest and are fully coloured ; success- 
ively younger bracts are gmaller and paler and at 
about bract number 9 colour disappears. Now this 
bract seriation represents an ontogenetic sequence, 
and it is therefore possible to. follow the development 
of pigmentation from inception to maturity. The 
photograph (Fig. 2) shows results of one experi- 
ment; the white bracts on the right contamed 
leucocyanidin and  leuoodelphmidin ; as visible 
colour appeared so methylated pigments also 
appeared, and at maturity the anthocyanins were 

yoosides of peonidin, malvidin, cyanidin and 
daiphinidin, It is not possible here to determine 
with certainty the relative contributions of the pro- 
ducta of hydrolysis of unmethylated leuco-substances 
and aglyoones of the corresponding visible pigments. 
However, judging by the comparative mtensities of 
the various in and anthocyanidm spots, 
the leuco-substances (a8 revealed by this method of 
extraction) had almost disappeared from the mature 


t+ MALAYA 


BORNEO 







` 
` 
* 
P oer 
^ 


` 
`~ 
` 
` 
T— 


NOUO JAVA 


q- 


20 
10° 8. 0° 10° 20° N 
Latituds f 
Fig. 1. Geographical ss leeching reper Err gras dias 
Muss acuminata. Bolid Ines, an of delphiniiin dertva- 
tives ; dotted Ies, of pigments 


- 


No. 4400 February 27, 1954 





bracb. | Malvidin several days before 
peonidin, when the two, as in this experiment, were 
present together. This can be seen in the photo- 
graph and was proved in another experiment by 
two-way chromatography. 

The elegant seriation of the male bud, the relatively 
large size of the bracts and the difference in times 


varieties, : 

ity of being able to approach 

the problem of methylation is particularly attractive’. 
. Leucodelp i 


lally abundant in green fruits; the 
great quantities of this material available at once 


A fuller account of this work will be published 
elsewhere. . My thanks are due to Dr. E. O. Bate- 
Smith, Dr. W. G. C. Forsyth and Mr. K. De Witt 


for much help. 
' N. W. Srwwoxps 

Banana Research Scheme, 
Imperial College of Tropical Agriculture, 

Trinidad, B.W.I. Deo. 28. 
. O., Biochem. J. (in the press). 
BM. O., Biochem. Soc. 8, 02 (1949). m 
And Waral, ÈR. G.. a Biophys. Aaa, 4, 
* Dodds, K. 8., and Simmonds, N W., J. Genai., 48, 285 (1948). 

B. 
75, 


4 N 137, 172 (1025). Biroh A. J., æ al, Nature, 
1 (1068). À., and Hinreiner, H, Bot. Ree., 
18, 77 (1082). 

‘Bach, 8. J., Piol. Hee. (1945). Gasooigna, R. AL, of al, 
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An Inhibitor of the Lysis of Staphylococcus 
aureus by Bacteriophage 


UxmxprLuTHD phage lysates of oertain strains of 
Staph. aureus (type 75B) but not of others (type 69) 
have been shown by us to inhibit the propagation 
of & wide range of staphylococcal phages}. To throw 
light on the nature of this inhibitor we have carried 
out the following experimenta. 

Fresh lysates were produced by plate p 
of phage 75B on Staph. aureus PST5B, as 
by Williams and Rippon’, and filtered 
"Gradoool' membranes of pore diameter 55 my, 83 mp 
and 140 my. The filtrates were spotted on a plate 
freshly inoculated with phage and Staph. aureus 31A 
as for tion. Afer incubation the plates 
showed di lysis, with disks of staphylococcal 
growth at the sites inoculated with filtrate from the 
membranes of 88 mp and 140 mp pore diameter, 
but not at the sites where filtrate through 
diameter 55 my had been inoculated. E 
Was t in filtrates from the 83 my and 140 my 
neben a brr ano aa bona d AIG Mas 
the 55 mu membrane. The inhibitor was therefore 
carried on particles of the same order of mire as the 


phage particles. 

We next compared the heat ttivity of lytic and 
mnhibitory components of the 75B lysate. 1-mL 
amounts of the lysate were heated for 10 min. at 
42°, 47° and 52°0., samples being taken at 1-min. 
intervals, and tested for inhibition and lysis. We 
found that the mhibitor was destroyed after 2 min. 
at 52° O., but was unaffected after 10 min. at 42° C. 
and 47^ OC. Plaque counts from the same samples 
titrated for viable phage showed that no significant 
reduction in lytic power occurred after 10 min. at 


52°C. : 
I ts suggest that the phage 


tion. 
ibed 


These experimen in- 
hibitor may be oarried on phage particles, but that 
the properties of lysis and inhibition oen be 
dissociated by heat, the former persisting at tem- 
peratures which destroy the latter. 

. A. M. Hoop 
E. J. L. Lowsury 
Medical Research Council. 
Industrial Injuries and Burns Research Unit, 
Birmingham Accident Hospital, 
Birmingham 15. Oct. 20. . 
! Lowbury, H. J. L., and Hood, A. ML, J. Gea, Microbiol., 9, 524 (1958). 
* Willams, R. B. O., and Rippon, J. B., J. Hyg., Oemó., 50, 320 (1052). 


Effect of Nickel Versenate on Oat Plants 


Iron versenate is now being widely used for supply- 
ing iron in plant nutrition studies, and it seams likely 
that the use of versenates of essential micro-nutrienta 
will be extended to horticultural and cultural 
grist nam Ferric potassium versenate has used 

for two years as & source of iron for osts, sugar 
beet and tomatoes, and has proved superior to ferric 
citrate, especially where the pH of the nutrient solu- 
tion is greater than 6.0. It is not clear whether the 
complex molecule itself is absorbed or whether the 
iron is removed at the root surface by a contact- 


mechanism, as has been suggested by some 
workers!, 


Nickel toxicity studies carried out in this depart- 
ment, following the discovery of several naturally 
occurring niokel-toxio soila in Aberdeenshire, have 
established that 2-5 p.p.m. nickel (as sulphate) in the 
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nutrient solution will produce marked necrosis in osts 
grown in sand culture. The form of iron supplied 
(versenate or citrate) has no effect on the intensity 
of the toxic symptoms, although an increase in iron- 
level reduces necrosis’. 

Soil studies had mdicated that much of the nickel 
in a peaty niokel-toxio soil is present in chelate form, 
associated with the soil organic matter, and that this 
nickel is readily available to plants. It was therefore 
decided to investigate the effect of a chelate form of 
nickel on oats in sand culture. 

Nickel versenate (1 mol. nickel to 1-5 mol. ethylene- 
diamine tetra-acetio acid) was supplied at a level 
` equivalent to 2-5 p.p.m. ionio nickel in the nutrient 
solution. Iron was given either as versenate or citrate 
at 1-2 p.p.m., and planta received nutrisnt solution 
in adequate amounts twice daily from germination. 

Ionio nickel uoed characteristic longitudinal 
white gtriping of the oat leaves, which first appeared 
when plants were 5 cm. high. The planta supplied 
with nickel versenate were still a healthy green when 
the experimént was sampled at the end of thirty-five 
days. Plants were dried and major elements, niokel 
and iron, determined in the dry matter after ashing. 
Variation in treatment produced no significant 
differences in content of major elements. Average 
values for yield and nickel and iron contents of the two 
pote in each treatment are set out in the acoom- 
panying table. 


p.m. Nit 
p.m. N as versenate 





Since the level of nickel in plante supplied with 
nickel versenate did not vary signi y from that 
of the oontrole, whereas in plante reoeiving ionio 
nickel at the same concentration the level was more 
than ten times as great, the inference is that no 
absorption of the nickel complex occurred. For the 
game reason, it would appear that the planta were 
unable to remove nickel from the complex at the 
root surface, although this may well have been the 
mechanism operative in the case of iron. 

Worum M. CROOXE 
Plant Physiology Department, 
Macaulay Institute for Soil Research, 
Craigiebuckler, Aberdeen. Nov. 4. 
! Jacobson, L., Plant Physiol, 96, 411 (1951). 
"Stewart, L, and Leonard, O. D., Science, 116, 564 (1052). 
sak acs e a J. G, and Vergnano, O , Aaa, Appl. Pid. 


Rate of Milk Secretion in Dairy Cattle 
in the Intervals between Consecutive 
Milkings 


Wru dairy cows milked by the normal methods, a 
proportion of the milk is not removed from the secre- 
tory tissues of the udder. This residual milk may be 
pe RE I 
o 


Early experiments degi 
of secretion of milk did not allow for variations m 
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the amount of this residual milk, and it was assumed 
that the yield of milk obtained at a milkmg was & 
true measure of the amount secreted since the last 
milking. These experiments“ indicated that the rate 
of secretion of milk and fat is Inversely ional 
to the time since the last milking, and that the rate 
of formation of the milk fat declines more quickly 
than the non-fatty fraction. The importance of 
residual milk in i ie om rate of secretion has 
been pointed out by Turner*, who, after oorreoting 
for these effects, suggests that rate of milk secretion 
does not decline for twenty hours after the last 
milking. Using an. I tal method designed to 
eliminate residual effecta, it has been shown at 
this Institute that the rate of formation of milk and 
fat both decline with moreasing interval since the 
last milking, and the fall in the rate of secretion of 
fat is not greater than that of the milk. . 

Heperimenial method. In order to eliminate the 
effect of residual milk the followmg experimental 
method was adopted. Five cows were milked at 
intervals of 8, 6, 0, 12, 15 and 18 hr., the order of milk- 
ing being as follows: 12 (0), (5), 15 (5), 6 (8), 18 (5), 
8 (24), 18 (6), 6 (10), 15 (8), 9 (7), and 12 (6). The 

in bracketa indicate the number of consecutive 
milkings oarried out for each interval. This method 
differed from that of the earlier workers in that flve 
or more consecutive milkings were carried out for 
each of the milking intervals. 

Results. The individual milk-yields in each series 
of milkings were similar, and it follows that the 
amounts of residual milk left after each milking in 
a series were also similar. Therefore, the milk obtained 
at each of these milkings can be regarded as the 
quantity secreted in the previous milking interval, 
provided that the initial milkings after each change- 
over are not considered. 

Fig. 1 illustrates the average amount of milk 
secreted after the various intervals and the fat per- 
centages of the milk calculated from the resulte for 
the five cows. In the case of the graph of fat per- 
centage, the results are shown in two ways. Ourve B 
is the graph obtained by using a mean of the consecu- 





0 3 6 9 12 15 18 
, Houn dnos last milking 
1. The mean yield (A) and fat tags of the milk 
od e by a ari the ont fr. after the milking; 


ve 18 
( shows the fat percentage of the milk obtamed when no 
i made to standardize the previous milking interval 
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tive milkings disregarding at least the first two read- 

after change-over, and curve C is obtained when 
md S Mound aL 
‘The results used in the latter graph are those influenced 
by residual milk effecta, and they have been caloulated 
by a method which approximates to that used by 
earlier workers***, 

From curves A and B it will be seen that the true 
rate of secretion of both milk and fat declines with 
increasing interval since the last milking. The milk- 
yield result is in agreement with 


that the rate of decline of the fat secretion is not 
greater than the declme in milk searetion. In fact, 
the reverse is próbably true, because the mean fat 
percentages of the milk secreted in 3, 6, 9, 12, 18 
and 18 hr. are 2-86, 8-02, 3-19, 8-17, 8-20 and 3-24 
per oent respectively. The results illustrated by 
curve C are influenced by residual milk and show a 
similar trend to those of Ragsdale al.? 
Johanegson*. 


et 
G. L. 
: P. A. Orovau 
F. H. Dopp 
National Institute for Research in Dairying 

(University of Reading), 

Shinfleld, Nr. . Nov.10. , 
| Johansson, L, Acts Agric. Scand., 8, 83 (1052). 
* Bwanson, H. W., and Hinton, 8. A, J. Deéry Soi., 33, 883 (1950). 


* Ragndale, A. O., Turner, O. W. and Brody, 8., J. Deiry Sei, 7, 249 


eae Proo. 12th Int. Dairy Congr. (Stockholm), 1, 171 


‘Turner, H. G., Aux, J. Agric. Res., 4, 118 (1953). 


Low Niacin Concentration in the Breast 
Milk of Bantu Mothers on a High-Maize 


Diet 
GOLDSMITH and co-workers} wheat and 
maize dieta containing equal, th relatively small, 


amounts of niacin tryptophan, 4-7 and 190 mgm. 
per diem respectively ; when fed to human subjecta, 
pellagra. In view of this abnormality of metabolism 
on the maire diet, it has been oonaidered worth while 
to investigate whether a diet containing this cereal 
causes any abnormality in the oonoentrations of 
niacin and tryptophan in breast milk. Available 
information that the level of niacin in the 
breast milk White mothers is relatively inde- 
pendent of dietary intake*. In South Africa, however, 
Kropman* found twelve Bantu breast milks to oon- 
tain an average of 108 ugm. nigain per 100 mL; 
this average is low in oomperi with the mean 
value of 188 pgm. obtai for the milks of 268 
American mothers‘. Kropman*, unfortunately, pro- 
vided no dietary information on the mothers oon- 
cerned—an important point in the present issue, 
since the consumption of maire by the Bantu varies 
enormously, one report giving a range of 6-20 oz. 
per diem for urban dwellers’. 

To throw light on the subject, breast milks from 
four groups of mothers have been investigated : 
(1) Urban Bantu mothers in poor circumstances 
whose consumption of maize meal (90-100 per cent 
extraction) exceeded 1 Ib. per diem, and supplied 
65-85 per oent of total calories; (2) Indian and 
Eurafrican mothers oo i a small though 
variable amount of maize; (8) Bantu and Indian 
mothers accustomed to an almost Europeenirzed diet ; 
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(4) European mothers in comfortable circumstances 
who served as controls. Milk from groups 1-3 mothers 
were obtained, mainly from 10.30 a.m. to noon, 
when subjects were attending clinics for routine 
a of their infants or themselves. AHN 
collections were ‘spot’ samples. Nevertheless, self- 
demand feeding is the rule among non-White mothers, 
that is, differences in composition between ‘fore’ and 
‘hind’ milks are thereby minimized. Niacin was 
determined mucrobiologicaly by the method de- 
Boribed by Gyorgy*. ‘Tryptophan determinations 
were carried out—on milks from groups l and 4 
mothers only—by the microbiological method of 
Greene and Black’. Estimations of intakes of niacm 
and tryptophan were oaloulated, using local! and 
American® food tables respectively, dietary 
information collected by our dietitian, Miss J. L. 
Seward. These data, together with results of the 
determinations of these nutrients in the breast milks, 
are given in the table. 





* Number of milks examined. " 


Digestion of group 1 breast milks with N sodium 
hydroxide for 10 min. at room temperature caused 
no inorease in niacin concentration; hence, the 
vitamin is present wholly in ‘unbound’ or available 
form!*. The difference between the means of the 
niacin concentrations in groups 8 and 4 mothers is 
not significant ; in this respect, therefore, the racial 
factor is unimportant. 

The salient observation is that, despite a probably 
higher intake of total niacin, the mean niacin con- 
centration m breast milk of the high-maize Bantu 
mothers is much lower than the mean value for the 
combined ups 3 and 4 mothers consuming the 
Euro iot. The difference is statistically highly 
aenifoant (P < 0-001). Calculation reveals the loss 
of niacin in the breast milk to be small in 
with total niacin intake—approximately 5 per cent 
for 1 mothers at the third month of lactation. 

Considering the resulta as a whole: first, wide 
variations of niacin oonoentration occur within 
groups, as with other constituents" ; secondly, mean 
niscin concentrations increase with reasing maize 
consumption. Obviously, it would be erroneous to 
interpret differences in niacin concentration in terms 
of maize intake only. However, it would seem 
reasonable to regard the unusually low concentration 
of the vitamin in Bantu breast milk as reflecting a 
further abnormality of niacin metabolism under 
conditions of high maize intake. Whether the ab- 
normality is due to a large proportion of ingested 
niacin being ‘bound’, or to suppression of intestinal 
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biosynthesis of the vitamin, or to other causes, requires 
further investigation. 

The low intake of niacin by Bantu breast-fed 
babies is not apparently deleterious, for local 
pediatricians aver that there is parity of growth and 
_ general health between Bantu and Europeen babies 

when exclusively breast-fed up to six months. 

There is no statistical differance between the mean 
concentrations of tryptophan im the breast milks of 
the Bantu and mothers (groups l and 4). 

The determinations of niacm and uu 
were carried out by Mr. G. Smith and Miss H. 8. P. 
. Bnyman, of the South African Bureau of Standards, 
- Pretoria. This communication is published with the 

permission of the South African Council for Soientiflo 
and Industrial Research. 

A. R. P. WALKER. 


Scientific and Industrial Research, 
South African Institute for Medical Research, 
Johannesburg. Oct. 17. 
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Formation of Enzymatically Actlve, 
Dialysable Fragments during Autodigestion 
of Pepsin 


NonTHBROP and co-workers have shown! that pepsin 
in solution digesta itaelf with the formation of material 
soluble in trichloroacetic acid. The amount of non- 
protein substance formed depends upon factors such 
aa time, and the pH and ition 
of the solvent. It has now been found in this lab- 
oratory that if autodigestion of pepsin proceeds at 
pH values removed from those optimal for proteo- 
lysis, pH. 1-5-2-0, activity can be recovered in the 
non-protein fraction. 

In a typical experiment, 0-6 gm. Worthington 

ine pepsin is diasolved in 60 mL 0-1 M sodium 
acetate buffer of pH 5-6. The solution is then in- 
cubated at 37° O. and 10-mL samples are withdrawn 
at intervals of 12, 18, 24, 80, 86 and 48 hr. and 
quickly chilled to 5°O. A portion of each sample 
ws next dialysed at the low temperature for 24 hr., 
against 2-5 volumes of the acetate buffer. With 
the aid of the hæmoglobin method’, the activities 


of the tain, both before and after dialysis, 
and of dialysate &re-determined. | Enzymatio- 
ally active- ta are found in the dialysate 


after incubation at 37? O. for 2448 hr. This 
material representa 10-20 per cent of the total 
protein ead nuncu T of 
1-8 per cent relative to of the intact enzyme. 
The dialysable material is inactivated on heating to 
1009 C. for five minutes or on prolonged incubation 


at 37°C. After passage of the hydrolysate through 
a column of 4 per cent cross-linked “Dowex 50’, at 


NATURE 


. ample of 


- 


February 27, 1954 vor i72 


Table 1. AOTIVEFY OF PEPSIN AED ITS AUTODIUESTIONE PRODUCTS 
ON HAEANOGLORIN AND AGNTYI-1-"HENYLALANYLDIIODOTTROSINZE 





* The relative specifico activity of a freshly prepared dialyaed enzyme 
solution is taken as 100. one 
t values of the dtalymte refer to 1 mL of the original 


least two active components are isolated from the 
eluate. Similar results have been obtained with five 
crystalline tions of pepsin, although the 
amount of active diatyzable material found on in- 
cubation varies somewhat with the length of storage 
of the crystalline enzyme. In all these I ta, 
testa far bacterial contamination were e in order 
to eliminate this as a source of activity. 

Although, as indicated with a typicel experiment 
listed in Table 1, the activity of the dialyzable fraction 
against hemoglobin is low, that against the synthetic 
substrate "&oetyl-l-phenylalanyldiodotyroeine* is 64 
per cant of the value for the intact protein. It thus 
seems reasonable to suppose that the active fragments 
may represent a portion of the original protein with 
an amino-acid configuration specific for the hydrolysis 
of a peptide bond adjacent to a tyroeine residue’. In 
contrast, the low activity i the protein sub- 
strate may be taken as an indication that proteolysis 
of hæmoglobin involves a variety of types of bonds, 
for some of which the dialysable fragment has a 
reduced activity. 9 : 

I wish to thank Dr. Lillian E. Baker for a generous 

&oetyl-l-«phenylalanyldiiodotyroeine and 
Dr. Lewis G. Longsworth for suggestions during 
preparation of the manuscript. 
GuxgTRUDH É.'PHRLMANN 
Rockefeller Institute for Medical Research, 
New York. 
Oct. 27. 
E d. Lan? Hao Y., and Northrop, J. HL, J. Gen. Physiol., 
* Northrop, J. H., Kuntis, M, end Herrioti, B. In ''Orystalltne 
nivermty 


Ensymes”, 74 and 81 edit., Oolumbis Press, 
New York). loea 


* Beker, I. H, J. Biol. Chem., 193, 809 (1051). 
4 ¥ruton, J. B., and Bergmann, M., J. Biol. Cham., 197, 037 (1939). 
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Effect of Temperature on Leaf-shape in 
- Ranunculus 


Iw trifoliate species of Ranunculus the first-formed 
and juvenile leaves are undivided, and as the plants 
matare the adult trifoliate or biternate condition is 

taken up by new leaves. Quite frequently, 
however, some of the later leaves of mature plants 
show & ial reversion to & leas divided, more 
juvenile form. This reversion may occur in leaves of 
- similar age in many plants in & single area, which 
suggests a temporary or seasonal environmental cause. 

An investigation has recently been carried out to 
determine the separate effecta upon leaf-dissection 
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of differenoes in humidity, light-intensity and - 
perature. Using a pair of controlled vironment 
cabmets' it has been possible to grow plan ex- 
tended periods varying only one of the three major 
environmental factors at a time. Batches of twenty- 
seven adult plante of Ranunoulus hirtus B. and S., a 
trifoliate species of forests in Australia and New 
Zealand, were grown for three months under each 
set of conditions. Illumingtion throughout was pro- 
vided by Philips warm-white fluorescent tubes with 
& fourteen-hour day. The conditions that were 
applied are shown in the accompanying table. 


SAS (reL per oení) orm T Dag P m» 
> oA can { 400 } 15 D 
> f {wub . (em) B og 


Although marked differences in size, habit and 
root-shoot ratio developed between the A and B 
batches of the first two experimenta, no differences 
in leaf-dissection were produced. In the third experi- 
ment, however, marked differences in leaf-dimgeotion 


were produced under different temperatures. Under 
the higher ture there was a lete reversion 
to an undivided juvenile leaf-form in all leaves opening 


after six weeks from the start of the experiment. 
Under the oooler conditions the leaves kept their 
adult trifoliate form. i . 
The reversion effect produced by the higher 
temperature persisted in new leaves for a further two 
months after the plants were replaced in the open 


estigation has been carried out with the 
assistance of a Biological Research Grant and main- 
tenance allowance from the Nuffield Foundation. 
A full acoount of this work will be published elsewhere. 
F. J. F. FrsugR 


1 N.Z. J. Set. and Teoh., B, 35, £79 (1953). 


Anatomy of Roots and Shoots of Brassica. 
campestris L. in Relation to 
Vernalization 


-— 


Shoot aptoss. A search for differentiated protoxylem 
elementa in the median traces of the various leaves 
on the shoot apices of plants 15 days old showed 
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‘of the latter. Thus, the advanced 


entiation 
Vernalired | 1-2 differentiated | 2-8 differentiated 
elementa elementa 





that in all the five plants obtained from treated seeds, 
the median trace of the fourth leaf from the apex 


, has either a mature, an immature, or both types of 


xylem elements, while in the oo ing controls 
only two plants out of seven show this feature. Thus, 
in vernalized plante comparatively younger leaves 
have xylem elementa differentiated first. 

In the 15-day old edmple, out of eight vernalized 
and seven control shoota examined, six apices of the 
former possess three layers of tunica and only two 
of develop- 
ment marked by three-layered ition of th 
tunica? is reached earlier in the vernalired material. 
A week later the apices of the treated planta have all 
the characteristics of a reproductive t", whereas 
those of the untreated plants possess a three-layered 
tunica, the oells of which are approaching a columnar 
condition. 

Stem. In the case of 15-day old material, soarcely 
-any difference could be-observed between the treated 
and normal ones, and there is vigorous oambial 
activity in both which starts in seedlings three to 
four days old. In the second sample (37 days old), 
the vernalized planta & pericyclio zone the 
oells'of which could be distingui from the cortical 
ones whereas in the control plants they oould not. 
The former also possess thioker-walled medullary ray 
cells- and comparatively smaller vessel elements in 
the xylem, which is formed last. 

In the sample collected at an age of forty-five days, 
besides the above-mentioned conditions, there is a 
greater thickening of the walls of the oella in the 
perimedullary zone of the vernalized plants. The 
cells in the bundle medullary rays and peri- 
medullary zone of the treated planta fifty-six days 
old are thicker-walled and they stain with orystal 
violet, as opposed to those of normal stems (Figs. 1 
and 2). Again, the walls of the phloem cella in the 
vernalized plants are alightly thickened and more 
compreased, and there are few veæels in the latest 
formed xylem. 

Thimann’ that early flowering might 
result from the differences in the supply system and, 
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therefore, in the materials made available to the 
developing imitials.- Earlier differentiation of the 
vascular elements in vernalired mustard indicates 
that this is a possibility. A direct relationship 
between the flowering impulse and the activity of 
the cambium has been recorded by several workers'. 
Struckmeyer’? even observed a decrease in the 
activity of the cambium in plants within a short 
period of their subjection to photoperiods suitable 
for flowermg. In the present case, however, no such 
abrupt change could be detected, and all the treated. 
plants a normally developed cambium, 
indicating thereby that the substance or substances 


formed during chilling are not direct flower-formmg | 
substances and thus differ from those synthesized — 


in the leaves’ during photoperiodic treatment. Similar 
conclusions have also been arrived at by several 
workers with ocereals*, although the substance or sub- 
stances formed in mustard seeds during chilling differ 
from those in cereals in oertain respecta! 

A detailed account of the comparative anatomy of 
mustard and several other planta will appear 
in the Indian Journal of Agricultural Science. 

. B. O. CHAKRAVARTI 


A 


De t of Botany, 
Babrant Rajput College, 


Long-Term A ion to the Fermentation 
of Galactose In Saccharomyces chevalieki 
Tux dominant ‘gene, controlling the adaptive 

fermentation of galactose, and the recessive gene, 

carried by the Carbondale stocks of Saccharomyces 
incapable of ee hr pad rur res & pair of 
extraordinarily stable and well alleles. ‘The 
non-fermentera of the Oerbondale stock contam no 
detectable gal&ctorymase and are incapable of fer- 
menting galactose. Exceptional cultures called ‘long- 
term’ ermenters of galactose ferment galactose on 
duplicate teste after irregular periods of 4-80 days, 
while the oo ing stooks carrying the dominant 
allele cause fermentation within 48 hours. Mundkur 
and Lindegren! mated raepid-fermenter mutants 
isolated from ‘long-term’ fermenters with non- 
fermenters.and found that the capacity for rapid 
fermentation segregated regularly at reduction, thus 
establishing the genio nature of the adaptation and 
the basis for the view that in the long-term fermenter 

a change occurs from non-fermenter to fermenter. 

The rapid fermentative character was retained by 

the original mutant and the segregant offspring after 

serial transfer on glucose. 

Saocharormyces chevalieri is a ‘long-term’ fermenter 
different from the long-term fermenters of the Carbon- 
dale stook. Winge and Roberts’ showed (1) that 
fermentation occurs ly after a delay of 48 
days, (2) that the adapted cultures ferment galactose 
rapidly, and (3) that most of them lose their ability 
to ferment galactose rapidly, that is, become ‘de- 

ted’ after growth on glucose or maltose. They 
proposed that adaptation and de-adaptation involved 
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the entire population. Spiegelman, De Lorenzo and 
Campbell? showed that the capacity for rapid fer- 
mentation is distributed discontinuously among the 
members of the rapidly fermenting culture. Mandkurt 
found that matings between the rapid fermenters 
isolated from S. chevalieri and non-fermenter cultures 
of the Carbondale stocks uoed hybrids in which 
the character for rapid fermentation segregated at 
reduction, proving that the change from non- 
fermenter to fermenter in S. chevaliers occurred aa the 
result of mutation and selection of the mutant in the 
presence of galactose. He also indicated that the 
gene controllmg rapid fermentation undergoes reverse 
mutation. 

Nearly all cultures produoe variable 
numbers (1-10 per cent) of small’ smooth oolonies 
which stand out in sharp contrast to the normal 
larger colonies on an agar plate. It was shown by 
Lindegren and Lindegren’ that most of the extensive 
morphological variation characteristic of Saocoharo- 
"woes haploids arises from the small smooth colonies. 
Ephrussi* found that the numbers of gmall smooth 
(petite) colonies can be increased by exposure to 
acriflavine and that both the spontaneous and the 
induced petites are deflaient in cytochrome. S. 
chevaliert resembles other Sacoharomoess in producing 
petite colonies which do not consume oxygen or 
utilize lactate’. Direct observation of budding has 
revealed that mitochondris are distributed to the bud 
at random and that some buds may receive only a 
single mitochondrion’, thus supplying the possible 
mechaniam for the loas of and the origin 
of petites. When petite colonies of S. chevalters are 
plated on eosin — methylene blue ' con- 
taining peptone and yeast extract, the discontinuous 
nature of the transformation from non-fermenter to 
fermenter of galactose can be observed. By the seventh 
day nearly two-thirds of the colonies contain one or 
more red papille. Subcultures isolated from the red 
pepille ferment galactose rapidly (within two days) 

do not become de after serial transfer 
on glucose. These rapid fermenters of galactose re; 
tain the characteristic amall size of petites and are 
respiratory -deficient, being unable to consume oxygen 
with either glucose or galactose as the substrate. 
The large colonies also produce normal papille on 
srs a which o the colonies by the fifth 
and at days. On the basis of Mundkur’s findings*, 
it seems obvious that the discontinuous origin of the 
stable fermenters is by gene mutation. 
~Deliberate mixtures of the petite fermenter and 
the normal unadapted type were grown in glucose 


‘broth and on gluocoee-agar plates. In both cases the 


respiratory-sufficient normal stram overgrew the 
petite fermenter and the culture became ‘de-adapted’ 
to a long-term fermenter. Small numbers of stable 
rapid fermenters of the normal type in deliberate 
mixtures are inhibited by the presence of the 
normal ted strain when the two are planted 
I agar. This phenomenon ex- 

ies encountered in fluctua- 
yeast genetics. It is inferred (1) that fermentation 
of galactose by S. chevalier: is due in part to muta- 
tion of a gene controlling galactose fermentation, and 
(2) Mat tho fennenting culture is & mixture in which 
(8) de-adaptetion is achieved by reversion to the 
non-fermenter type on transfer to glucose. ‘The 
evidence presented above shows that & major mech- 
aniam in ‘long-term’ adaptation is mutation’ and 
selection, complicated by suppression; but, specific 
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experimen: : 
the possibility that mechanisms mvolving cytoplasmic 


particles or slow genes may co-exist. Moat of the 


rapid fermenters derived 
_from the de-adap respiratory-sufiicient fer- 
mentere also become de-adapted. These date are con- 
gistent with the views that an extra chromosomal 
apparatus may be mvolved?*; the possibility that 
two mechaniams may operate simultaneously in 
adapting populations warrants serious consideration 
in formulating a concept of microbial adaptation. 
This work was supported by research grants from 
the National Cancer Institute of the National 
Institutes of Health, Public Health Service and 
Anheuser-Busch, Ino. 
Davin D. PrrrwAK 


Cart O. Lus»pEGRHN 
Biological Research Laboratory, 
Southern. Illinois University, 


bic NN and Lindegren, Carl C., dimer. J. Bot., 38, 722 
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* Munükur, Balefi D., Neivre, 171, 793 (1053). 
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! Ephrusm, Boris, Pubbl. della Stastons Zool. d Napok., $3, 1 (1950). 
"ERO CONTE. OO ee ee OREL Da 


: Mundkur, Balaji D., Genetics, E7, 484 (1961). 
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Identification of the Genes for Maltose 
Fermentation in Saccharomyces diastaticus 


Winge and Roberts! have established that 
Saccharomyces cerevisiae contains 
genes for maltose fermentation, M,, M, rape M. aid and 
they have obtamed by mutation a fourth maltase 
gene (M ,). 

It has been found?! that Saccharomyces diastaticus 
qontains two maltase genes, one governing normal 
fast fermentation (M) and one govesning slow or 
delayed fermentation of maltose (M). 
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Prof. Ø. Winge has very kindly made available 


v four hybrid yeasts each of which is homozygous for 


one of the genes M, M, M, or M,. These yeasts 
were croased, by Winge’s sporp-to-spore method, 
with cultures which were gous for Mp or Mg 
alone. Four asoci of the hybrids thus obtained 
ware anal for the segregation of maltose fer- 
mentation with the results shown in the accompanying 
table. 


Number of asal af Probability eae 
die! alt - distribution tf the 
rnaltoee 


4+:0— 34-:1— 14 :2— 





It is thus established that the My gene of S. 

is M,. Ib is aleo established that the Mg 
gene of S. diastatious does not correspond with any of 
the four genes M, M,, M, or M, and it may be 
oalled JM. 

The maltase gene in Saccharomyces $talkous was 
also identified’ aa M,, Bo that this gene is common 
to all the naturally ocourrmg maltose-fermentmg 
yeasts so far examined. 

The Directors of Messrs. Arthur Gumness Son and 
Co., Ltd., have granted permission for the publi- 
cation of this work. 

: R. B. GOLLAND 


Arthur Gumneez Son and Oo. (Dublin), Ltd., 
Bt. James' Gate, 


b n. STER "arcano RN Lab. Caripberg, Ber. Physiol, M, 


(1948); Mj, 35 (1 
Oana, Du FIOR ae em Brewery: ORTER NON A00 968, 
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Environmental Influences and the Maxillary 
Index in Anopheles gambiae 


APPARENTLY contradictory reporte of the behaviour 
of Anopheles gambiae in different parte of Africa 
have led to suggestions that more than one biological 
race of this species existe. In French West Africa, 
Holstein! has attempted to correlate these differences 
with variation in the maxillary index—the number 
of teeth on both maxille, divided by two. He has 

reed & paucidentate tion with a maxillary 
index of 183.5 and a tete population with 
an index of 15. The former is said to be anthropo- 
philic, mainly exophilic and to breed for preference 
in temporary pools in which the organio content of 
the water is low ; the latter to be roophilio, endophilic 
and fo breed in permanent types of water of high 
organic content. Holstem has stated unequivocally 

ions represent distinot bio- 
in this he has been supported by 
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Oempbell!, working in Gambia, who was able to 
confirm the difference in maxillary counts in females 
emerging from different breeding sites. 

These conclusions are of considerable epidemio- 
logical and practical importance ; but up to now it 
seems that critical attention has not been paid to 
the possibility that some of this morphological varia- 
ton might be due to environmental influences. To 
explore this poasibility the following experiment was 
carried out. 

Individual egg batches were obtained from wild- 
caught A. gambiae from Muheza in Tanganyika. Hach 
batoh was divided into two parta, which were reared 

, with the object of finding a combination 
of breeding conditions that might have & maximum 
effect on the maxille. One part was reared at a4 
thermostatically controlled temperature of 82-2? O., 
the other at room which fluctuated 
. As it was found that over- 
crowding influenced both the maxillary counts and 
wing- an average of 100-150 eggs was put mto 
the hot bowls, and, with the exception of the first 


experiment, 300—450 into the oool- bowls. Thus ` 


400-600 eggs were used in each t, the 
number of eggs taken from each batch depending on 
the number of batches available. Eggs were trans- 
ferred to the appropriate bowls (12 in. x 10 in.) some 
12-86 hr. after deposition; pups were reared in 


although there was & considerable mortality 
the later instar larvsm in the crowded bowls. 
The resulta of six I ts on these two 
genetically identical groupe, shown in Table l, gave 
striking evidence of the wide variation in maxillary 
index that could be induced by simple alteration of 
the larval environment. It appeared also that 
growth of the maxilla was not obviously related to 
linear growth as measured by wing-length (perents, 
2-9 + 0-00 mm.; hot bowls, 2:72 + 0.06 mm. ; 
cool bowls, 3-12 + 0:06 mm.). 


Table 1. MAXILLARY INDEX oF A. pembios RRARED UNDER DIFFERRNT 
LABORATORY CONDITIONS. Six BIPEGIMNENTS 





15 5 days 


Aggaduli period 8-5 days 


This work makes it clear that, unleas adults are 
reared under standard conditions, no valid oom- 


it stands; nor can the possibility be ruled out that 
much of this variation was phenotypical. ] 

While differences of a ical nature may, 
and probably do, exist, it must be gonoluded that 
there is no convincing evidence available at present 
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that points to the co-existence in the same region of 
biological races of this species. 


M. T. GrrrrEs 
East Áfrican Malaria Unit, 
r G. T. SHOTA 
Tanganyika Malaria Unit, : 
Amani, Tanganyika. 
Nov. Il. 


! Holstein, ML H., Pwl. méd. Afr. oesid. , No. spéc., 155 (1049). 
“Biologie d' gambiae", W.H Fe me 9 ac 


* Campbell, E. W. H. Bull, Mat. Res., 42, 647 (1051). 


Fallure to Publish Scientific Results 


I wisH to direct attention to the large amount of 
scientific work carried out at the public expense but 
only reported in brief summary terms or published 
after long delay. This may be due.in part to habita 
acquired in war-time, when the scientist was too 
busy to prepare pa for publication and the 
journals so Skote ii they oould not &ooept 
them. It is due also to the dangerous custom of 
writing & number of progrees reports which are 
circulated within groups of Government committees 
in stencil: the.authors frequently do not face the 
labour of preparing a paper of the type which a 


conscientious editor would b. 
It seams that an aranmie de furnished by some of 
the work carried out under the Oolonial Research 
Council*. Under that Council is & committee deeling 
with insecticides which met first in January 1047. 
Since the report for 1048—49, that Committee has 


‘referred each year to wisis bemg done with 


insecticidal sprays from air in Kast Africa. It w 
Sy Mum M PRS ee ae 
investigation is staffed (indeed in the last year 
the staff consisted of “4 entomologists, a physicist, 
æ chemist, a senior executive officer and 9 European 
assistants’); it also appears to be well planned: 
one notes that there is a careful estimation both of 
the insecticide that reaches the ground and of the 
insect populations whioh are the target. The group 
of workers carrying this out appear to have published 
no scientific pe until the end of 19531". These 
papers apparently deal with experiments carried out 
so long ago as March 1048. 

It seems probable that the work done by this 
group in East Africa is more full and careful than 
that performed by any other country; but if one 
wishes to know about inseot destruction by serial 
spray, one must use the other people's work because 
it is available. 

This British work on insecticides is lavishly 
financed and has received 7:5 per cent of the 
212,000,000 allocated to the Oolonial Research 
Council up to 1953, namely, £900,000. As most of 
the work carried out by the Insecticide Committee 
m Ive, we oonolude that 

air spraying has cost about three-quarters of a 
million . It is difficult to see why work should 
be done and paid for, if it is not made available or 
if it is to be published after it is out of date. 

à P. A. Buxton 

London School of Hygiene 
and Tropical Medicine, | g 

Keppel Btreet, 
London, W.C.1. Jan. 29. 


* Bee p. 874 of this issus of Neiure. m» 


1 Hooking and Yeo, Bull. Mmi. Res., 44, 690 (1053). US 
' Hocking, Parr, Yoo and Robins, Bull. Hai. Rer, 44, 001 (1962). 
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LABORATORY & OPTICAL 
GLASS 


Surface Evaporation Equipment 


Portable Type Heater Elements 
for Laboratories and Industry 


Infra-red Radiation for Industry 
Capillary Tubing, etc. 


* 


KAREL HACKL 


Phone: Willesden 6749 


237 WILLESDEN LANE, LONDON, N.W.2 
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HAWKSLEY & SONS Ltd. 
17 NEW CAVENDISH ST, LONDON, W.1 
Twephone: W ELbeck 3859 Telegrams- "Di/fract, Wesdo, Loudon” 


Full particulars from 


R & J BECK LTD., "zx 








Makers of Scientific & Technical Apparatus 


for 


<M> Education, Research, Industry 
Gauge Testing & Measuring Equipment 


ESTABLISHED 1876 





G. CUSSONS LP- The Technical Works, MANCHESTER, 4 





Green's Pure Filter Papers 
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for cheapness. <A new price list (NG) 
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J. BARCHAM GREEN LIMITED. 
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rECHNE ' va 


HOTOELASTICITY 


POLARISCOPE absorption experiments 


Vitreosil Spectrophotometer Cells are made from 
specially selected transparent fused quartz, which 
has a high efficiency in the Ultra-violet range. 
The Cells have fused jomts and are available ina 
standard range of sizes suitable for most spectro- 
photometer equipment. Only the standard sizes 
of Vitreosil Cells can be supplied m matched pairs. 


VITREOSIL ^u 


SPECTROPHOTOMETER CELLS 


THE THERMAL SYNDICATE LTD. 
Walkend, Northumberland § Telephone Wallsend 63242 
London 12-14 Old Pye Strect, Westminster, S.W.1 


polariser and analyser. 

b- optical system. Load 

apphed by air pressure ! 

rand measured by gauge | 

ncluding all accessories 
except camera. 

\ 






ull details 
to:— 





ECHNE (CAMBRIDGE) LTD : DUXFORD | CAMBRIDGE ` ENGLAND’ 


SE ‘medium centrifuge 










A bench model, the “ Medium ” bas a maximum capacity of 1,000 ml 
when using slotted cups and 600 ml. with metal buckets; it can take up to 
54 small glass tubes in multiple carriers. It is a general-purpose centrifuge 
for both day-to-day and specialized work. A useful choice of interchange- 
able “ Swing-out " and “ Angle” heads, a Superspecd Unit and continuous 
action “ Basket " Heads make the MSE “ Medium " Centnfuge an extremely 
versatile machine 
FOR YOUR AO ee eee ee f centrifmgpes im the 
world im both refrigerated and montrefrigeraied types. A brief renew of all 
o] them is given in Publication 888. Write for your copy. 


MEASURING & SCIENTIFIC EQUIPMENT LID. 


SPENSER STREET, LONDON, 8.W.1. VIGTOHRIA 5426 nom No. 127. 
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—2-. MANOR ROYAL, CRAWLEY, SUSSEX . ` 


EM 










TELEPHONE: CRAWLEY 1800 (10 LIMEN. TELEGRAMS: EDOOMIVAC, ORAELEY 





DO YOU PROCESS GLASS? 


One of these WIA T will make a better job of it. 






We designed them from our own experience of what’s needed — 
and they are used in any number of factories producing chemical ^ 
and industrial glassware. 
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For full details write to : 


CHANCE BROTHERS LIMITED, >. Lighthouse Works, Smethwick 40, Birmingham. 


^ 


* The same people who make the “ Flamemaster”. 
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^, dn apphentions such as the observation 
recording speed transient phenome- 
^ na, where the capacitanoes and other 


: ical applicationg of these special tubes include 
E voltage cable teeting, Insulator overload and 
breakdown testing, cable fault fndfg by quasi- 


^. radar technique and the inveetigatlon of high 


l - 





T Brief details of some of the more popular types are glven 
. below. The tubes are of the all-electrostatic type, with 
heater ratings of 4V, 1.0A (abprox.). 


40! CAHA 4cm. dia, high vacuum monitor 
408 CAHA tubes with one stage of post 
Rating. deflection acceleration. For use 


Va3 (max) [.5kV In laboratory oscilloscopes, 
Yp.d.a.3 3.5kV multi-channel straln-gauge re- 
Sx Re, 0.090mm/Y cording equipment, etc. 

. Sy (av. 0.100mm/¥ : 


408 CAHA. Killed blue — photographic 
ue: B?G (pressed glass) ] 


A 9cm. día. flac screen high 
nage dh ba with a 
ow tance ecting sys- 
400/Va3 mm/V tem. Ihe connections to the 
750/Va3 mm/V pres and Big Mode are 
creen: Killed blue— rought out through side-arms. 
led Plus Writing speeds of the order of 
30,000 km/sec. are possible, 
and transients of the order of 
[0-9 sec. may be recorded. 





Writs to Osram Valve and Electronics Dept. for full technical details 
MAGNET HOUSE, KINGSWAY, LONDON, WC.2 


THE GENERAL ELECTRIC COMPANY LTD., 
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.908 CARA 


Va3 4k V 

Vp.d.a. 8kV 

Sx (av.) 0.085 mm 

Sy (av.) 0.12 mm 
Screen: Killed blue— 


-photographic 
Base: -B (oD 


1608 BCCA 
Va3 (max.) 3.5kV 
Vp.d.a.3 (max 
o ave 
Sy (av. 
Screen: Killed blue— 


. . photographic 
Base: BI2D 





A 9 cm. dia. fiat screen high 
speed recording tube with 
one stage of post deflection 
acceleration. For use where 
the special features of the 
908 BCC cannot be em- 
loyed to full advantage. 
e Y plate connections and 
final anode are brought out 
through side arms. 


A 16cm. dia. flat screen high 
- oscillograph tube. 

e constru ls of the 
low cltance type with 
the deflector plates and final 
anode connections brought 
out through side arms. 


A l6cm. dra. flat screen tube 
of similar low capacitance 
E MEA E 
ut with three stages t 
deflection accaléracón- this 
tube will achieve similar 
writing speeds and record- 
ing periods as the 908 BCC, 
and i recommended for use 
where the deflecting poten- 
tlak available are limited. 


Alternative screens are available includ- 
ing long after-glow and ‘white and blue 


almminised types. 


Other types of special tubes are avail- 


able including: 


f 


AP o» 4 V «9 9 HO &F 4 49 49 49 45 45 49 49 49 4^ 4^ 09 4^ 4^ 4 4 49 40 4 49 49 «4» 
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CULTURE MEDIA FOR FUNGI 


This group of Dehydrated Culture Media, Difco, 15 prepared expressly for propagation of the fungi 
. most frequently encountered in phytopathological studies. Each medium, is readily prepared for use 
and requires no adjustment of its reaction or filtration of the solution. : 


Bacto-Bean Pod Agar 
Bacto-Corn Meal Agar 
Bacto-Lima Bean Agar 
Bacto-Malt Agar 
^ Bacto-Potato Dextrose Agar 
Bacto-Prune Agar ` 
NE Bacto-Wort Agar 
\ l Bacto-Malt Extract Broth 
. Specify “DIECO” À 





THE TRADE NAME OF THE PIONFERS i 
in tho Research and Development of Bacto-Peptone and Dehydrated Culture Media 





Sole Agents for Gt. Britain and India 


BAIRD & TATLOCK owon LTD. 
FRESHWATER ROAD, CHADWELL HEATH, ESSEX 
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Why net consult us first? 
102 WIGMORE STREET, LONDON, W.1 


Telephone: Wel. 8433; Amb. 5991 


S$SSSESSSSSHSSSSS 
$$SSSSSSSSSSSSSSS 


«4 49 45 45 4 49 494949 c9 


i ; hh lee only 
FNS itr HOUSE ANGEN s GRAYS INN RD. WCI 








CONTENTS 


The National Parks Commission. 

Tha Accrettonary Origin of Comets, By Prof. W. M. H. Greaves, 
The Philosophy ‘of Descartes. By W. H. Walsh RD: 
The Works of Goons Berkeley. By Prof. A. D. Ritchle 
Band $pectra of Diatomic Molecules. By Dr. A. G. Gaydon, "RRS. 


Mh ee By Dr. Ralph W. G. Wyckoff, 
Central = gael "er Scleatific and Ind osertal Research, 
Hyderabed 


Prof. A. G, Ogilvie, O.B.B. By Prot L Dudley Stamp, CBE 
Mr. David Milne, C.LE. By Sir Geoffrey Evans, Frame, C. E. 


News and Views 
British Iron and Seal Research Assocation: Work at SheMeld 


In the British 


rostatic 
Siderea! 
- . Farley R S " . . 
Motion of che StarmD Ragions. Vaughn Agy | 
Reduction in the Loss Factor of Certain Ceramic» by Heat 
Treatment.—H. Rawson š £ 


Boman 
X phic Studies of the Dip 
ected WI Inorganic $ sor 
—Prof, D Te . Davies and L Y 


“at 
2 
ad 
yi 


R S588 


! 
à 





Editorial and Publishing Offices of * NATURE "' 
MACMILLAN & CO., LTD., 


ST. MARTIN'S STREET, LONDON, W.C.L 
Telephone Number: Whitehall 3831. Telegrams. Phusts Lesquare London 


Annual subscription £6, payable in advance, 
postage pald to any part of the world 
oo 
Adrertisements only should be addressed to 
T. G. Sui A eno Had, Crown House, 143-147 Regent Street, London, W.! 
n sepuoos Number: Regent 3891 


Albsishis enroll. Regntered as a newspaper at the Genera! Post Office 


* 


` sought ; 


M Shab PASSA 88 bee GO: 


<THE NATIONAL PARKS 
COMMISSION - - 


HE fourth annual report of the National Parks 

Commission", which covers the year ended 
September 30, 1958, contains a record of some useful 
work carried out under disheartening. difficulties. 
Progreas is reported in regard to the ‘long-distance 
routes’: proposals for a Pembrokeshire Coast Path 
and for a Cornwall South Coast Path were submitted 
during the year and the former has been approved 
by the Ministry. It is clear that the Commission’s 
advice on development questions is being freely 
the-Commission was successful in securing 
a modification, acceptable to all parties, of the route 
originally proposed for the 275-kV. grid line from 
Newcastle to Carlisle, which was to run through part 
of the area suggested by the Hobhouse Committee 
as the Roman Wall National Park. It has been leas 
successful in the defence of the Peak District National 
Park against encroachment of mimeral working, 
especially limestone quarrying. Exoept for his 
decisions on the Gantries Hill and Hartington new 
proposals, and the reopening of the Cotterhole work- 
ing, the Minister of Housing and Local Government's 
decisions were far removed from the recommendations 
of the Commission and those of the Peak Park Board. 
The Commission is also manifestly uneasy about the 
Services land requirements; here again it would 
appear that the Services have been allowed to judge 


- their own cause and to claim, as essential to defence, 


areas of great natural beauty in which such develop- 
ments are clearly undesirable. 

Despite, however, the existence of a considerable 
measure of goodwill, manifested, for example, in the 
numerous examples of development proposals handled 
by the Commission, as detailed in Appendix B to 
this report, the -Commission’s fourth report is a 
record of frustration and disappointment which may 
well prompt the question whether it was worth while 
establishing the Commission at all. 

Bo far as the public is concerned, it is clear from 
‘the Oommission’s fourth report that there are still 
widespread misapprehensions as to the nature of a 
national park, and the effect of designation of an 
area for that purpose on public access or on farming 
and other activities in the area. -Some at least of 
the opposition to the Commisaion'a proposals for 
designation is due to such misconceptions, and it 
might in prdotice be sounder policy to concentrate 
on the task of education rather than, as the Oom- 
mission iteelf seams inclined to do, to accelerate 
the process of designation. It is true that the 
Commission is naturally and rightly anxious to 
complete the process before spoliation or en- 
croachment by public bodies has gone so far that 
irretrievable damage has been done to the areas 
indicated in the Hobhouse Committee’s report. 
Nevertheless, designation alone is ineffective unless 
&n appropriate administrative authority is created. 
So long as the Minister of Housing and Looal Govern- 
ment and also Parliament refuse to face this issue, 
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local authority parks such as we are now beihg given 
cannot be protected adequately against the inroads 
of government departments and publio oorpora- 
tions. 

The creation of the North York Moors National 
Park brought the total area of the six national parks 
in land and Wales to some 3,400 square miles. 
Since the report was Bigned, the chairman of the 
Commission has signed, on Deoember 7, 1958, an 
order designating some 680 square miles in the North 
and West Ridings of Yorkshire, while on January 27, 
in spite of the opposition of the Devon and Somerset 
County Councils, to which the report refers, an eighth 
area was designated in the Exmoor National Park. 
The Commissioners, however, in this report record 
some disappointment at the progress now bemg made 
in the designation programme ; and in the main this 
disappointment appears to be due to the greater 
reluctance now encountered on the part of local 
authorities to concur in the designation of national 
parks within the area of their responsibility. 

One example is Exmoor, already noted. Another 
instance is to be found in the.propoeals for a Cornwall 
National Park. Consultations with the eightéen local 
authorities concerned began in June 1952, and, as 
the report notes, the proposal of the Oommission 
that the county’s coastal territory should be desig- 
nated & national park received a warm weloome. 
In spite of this, local doubts and reservations eventu- 
ally led to & recommendation of the Cornwall County 
Council that the project should be deferred sine des. 
The Commission replied that it could not acquiesce 
in the suggestion that the intentions of the National 
Parks Act, as the Commission interpreta them, should 
_ be suspended in this way in Cornwall, and although 
the County Council declines to comment on the 
boundaries proposed for the park, the Commisaion 
proposes to renew discussions at the appropriate 
time. 

The Commussion’s disappointment rises in general 
from the fact that previously such reluctance to oon- 
sider readjustments in local administration involved, 
by the Act as & corollary to the designation of. any 
given area had usually bean overcome more or leas 
guooeagfully. 
apprehensions as to the purposes and effects of the 
national parks persist and prejudice the reception of 
proposals, but also that the economic atmosphere is 
more unpropitious, for local rates have risen and 
increased the unwillingness to countenance change. 
Generally speaking, the Commission believes that the 
administrative consequences account for the reluot- 
ance of local authorities to implement the National 
Parks Act in their areas. It is not easy to demonstrate 
to those who are suspicious or sceptical even the 
ahort-term and palpable advantages accruing to local 
rate-payers from the designation of a national park 
im-their area. Although, the report continues, the 
perks now in operation are taking in their stride, 
as it were, the anomaly of local authorities carrying 
the burden of responsibility for a national park, 
ib remains an anomaly which becomes more of a 
stumbling block to new entrants to the scheme in 
times of financial strmgency. 
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The National Parks Commission makes no criticism 
of Government policy ; but it is perfectly frank and 
realistic. Ite fourth report makes it orystel clear that 
the present unsatisfactory position is due to the failure 
of the Minister of Housing and Local Government to 
deal with the critical issues of flnance, administration 
and local government reform. If the latter issue were 
handled with imagination and sympathy as well as 
wisdom, neither the financial nor administrative 
obstacles to the implementation of the National Parks 
Act would be so serious. In the absence of such 
reform, the intentions of the Act cannot be mm- 
plemented. 

There is no suggestion in this report that the views 
of the local authorities are to be disregarded. The 
Commission recognizes as clearly as the Minister him- 
self that the success of the concept of the national parks 
scheme in “Britain depends upon the willing 0o- 
operation of the local authorities, and ib ja anxious 
to proceed with the utmost degree of agreement 
attainable between the local authorities concerned 
and iteelf. In fact, the brightest feature of this 
report, as of the preceding report of the Commission, 
is the evidence ib contains of a large measure of 
oo-operation and 


to grow. 
not be demanded of them or of the Commission, 
but nevertheleas the inherent limitations in the 
structure of the boards and in the powers of the 
Commission should be kept in mind: it is only gub- 
ject to those limitations, and not according to the 
full intentions of the National Parks Act, that claims 
of amenity and beauty and of recreational facilities 


neither the constitution nor 
would enable them to take a national point of view, 
or the authority to resist encroachment, which 
Parliament intended they should enjoy. 

There is thus good reason for weloommg the 
national campaign ‘for the full operation and 
ultimate amendment of the National Parks Tand 
Access to the Countryside Act, which fras launched 
at a week-end conference at Longsabaw House last 
autumn,,convened by the Ramblers’, Youth Hostels, 
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and Co-operative Holidays Associations and the 
Holiday Fellowship. Informed publio opinion and 
its mfluence on Parliament are the surest means of 
securing that the intentions of the original Act are 
implemented or any satisfactory amendments made 
to that Act. As Mr. A. Blenkinsop pointed out at 
the conference, not much help oan be expected from 
Parliament until the objectives of national parks are 
widely understood and more general enthusiasm is 
manifested for them. 

The first need, accordingly, is, as has already been 
indicated and as was recognized at this conference, 


for & positive educational campaign on the part of, 


the National Parks Commission and of the rambling 
and amenity organizations concerned. If the Com- 
mission’s efforts are still hampered by lack of funds, 
the voluntary organizations could render valuable 
help in this task. Quite apart from the fact that, as 
the conference agreed, these organizations sometimes 
need to improve their own outlook, co-operation in 
the task could help to bring home to a large section 
of the community that & price has to be paid for 
amenity, and that ultimately the existance and 
effectiveness of national parks in Britain depend on 
the effort and resources the community is prepared 
to devote to that purpose. 

Such an educational campaign must obviously 
moláde local authorities; their ing and 
co-operation are essential if the objecta of the national 
parks are to be achieved, though in the main it is 
through Government action, both financial and in 
regard to local government reform, that the reluctance 
of the local authorities to co-operate will be removed. 
On the second point, indeed, as ia becoming apparent 
through ‘the foot-paths survey and through the liaison 
between- the Nature Conservancy and local nature 
reserves, the administration of the national parks 
could bring fresh vitality to the local unita. On the 
question of finance, Lord Chorley maintained at the 
conference that the national parks should get at least 
£1 million a year and that the Hobhouse Committee 
had been led to expect at least that amount. 

Meanwhile, we can expect no more than that the 
National Parks Commission will be able to prevent 
irreparable damage until such an educational oem- 
peign as was projected at Longshaw has the appro- 
priate effect on publio opinion. Since the present re- 
port was published, the waterworks committee of one 
of our largest conurbations, without the knowledge of 
the city council and digregarding the findings of the 
Committee on Gathering Grounds and the intentions 
of Parliament, has sought to obstruct acoeas to the 
Pennines and to get the decision of the National Parks 
Commission on the Pennine Way overriden by direct 
approach to the Minister. If, however, it proves im- 
possible to rouse public opmion.to insist that Parlia- 
ment should no longer allow the purposes written into 
the existing Act to be flouted, repeal of the National 
Parks and Access to the Countryside Act would seam to 
be the wiser course. Respect for the law would then no 
longer be undermined by official indifference or local 
obstinacy, and a salutary check might be given to 
the disposition in a modern democracy to expect that 
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benefits can be obtained without-either payment or 
effort on the part of beneficiaries. National parks, 
as the Commission” obeerves im this fourth report, 
are not museum pieces. The danger, however, is 


nob of stagnation on the part of the Commission but 


rather of maction on the part of Government. 
Only an upeurging of publio opinion, fully aware of 
what is at stake and prepared to pay the price 
involved in terms of finance or other resources, of 
legislation and of unceasing vigilance, is likely to 
bring Parliamemt or Government to the sense of 
urgency and to the action required to ensure that 


the prospect opened up by the successive reports of 
the Hobhouse and Huxley Committees does not fade 
away and the national parks and nature reserves 
prove no more than a mirage. 


rai 


THE ACCRETIONARY ORIGIN 
OF -COMETS - 


The Comets and thelr Origin 

By R. A. Lyttleton. Pp. x+178+18 plates. (Oam- 

bridge: At the University Prese, 1958.) 25s. net. 
HE primary opens of this book is the-expoaition 
of Dr. R. A. j i 


. To render the book complete 
in iteelf, he has wisely decided to include an &ooount 
of the main observational featares of comets, and 
the first two chapters accordingly summarize our 
present knowledge of their dynamical and physical 
properties. ‘There follows Cha 8, which gives the 
core of the author’s theory. He applies the theory 
of accretion to the passage of the sun an 
Interstellar dust cloud, and he finds that the result 
will be the formation of aggregates of interstellar 
dust describing nearly parabolic orbits around the 
sun. The orbits of these aggregates would afterwards 
be modifled by planetary perturbations. There is no 
reason to doubt that the sun may have passed 
through interstellar dust olouds during its history, 
and Dr. Lyttleton has now shown that the result of 
such & passage will be the formation of aggregates of 
cosmic dust which, when quantitative estimates of 
size and density are taken mto &ooount, seam to be 
remarkably like comets. 
The plausibility of this identification is stre 

in Ohapter 4. Here Dr. Lyttleton is led to con- 
clusion that near the perihelion passage of one of his 
ee ee ee dm 
verise some of the particles, and in this way dust 
may be produced which is flne enough to respond to 
the Tadiation pressure of sunlight. This very fine 
pulverized dust would be blown away from the sun 
and would so form a ‘tail’. The reader is here left 


comment on chapter seems to me to be necessary. 
With regard to the theory as a whole, it must be 
emphasized that Dr. Lyttleton has gone’ some way 
towards working it out on a quantitative basis with 
the view of the comparison of his tes of dust 
with comets as we know them. So far, the working 
out seems to support the hypothesis. Naturally, to 
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quote Dr. Lyttleton's own words, ''there is room for 
further investigation at many if not all pointe". A 
good deal of the working-out process is given in some 
detail in the book, but the mathematica involved is 
elementary, and the &uthor has fulfilled his aim of 
catering “for as wide a cirole of astronomers 88 
possible’, The book is readable, its standard of 
i and there are some excelent 


subject. W. M. H. GanmAVHS 


THE PHILOSOPHY OF DESCARTES 


New Studles in the Philosophy of Descartes 
Descartes as Pioneer. By Prof. Norman Kemp 
Smith. Pp. xii+369. (London: Macmillan and Co., 
Ltd., 1952.) 25s. net. 


Descartes’ Philosophical Writings 

Selected and Translated by Prof. Norman Kemp 
Smith. Pp. vii+316. (London: Macrnillan and Co., 
Ltd., 1952.) 955. net. 


is surprising how little of interest or importance 
has been written in English on the philosophy of 
Descartes, in view of the extent to which his mam 
writings &ro still read by studente of philosophy in 
Britain; by comparison, English work on Spinoza, 
who i8 now vi unread, is of far greater sig- 
nificance. Until the publication of Dr. L. J. Beck's 
“The Method of Descartes” last year there was no 
large-scale study in English of Descartes’s con- 
tributions to logio and scientific method, and even 
now we lack an adequate discussion of his meta- 
physics. Prof. Norman Kemp Smith’s “New Studies” 
go some way to fill the gap: making fall use of the 
results of recent French scholarship, they examine 
Deecartes's thought stage by stage and show how 
his preoccupation with first-hand seientiflo issues led 


him to*enunciate a clear-cut doctrine of method and , 


a bold metaphysical dualism which he later, with 
doubtful conmstency, qualified in the hope of bringing 
them into more obvious accord with the facta. 

As a contribution to the history of thought, the 
book is interesting if not conspicuously original; read 
as an independent discussion of some of Descartes’s 
leading philosophical theses, it is less satisfactory. 
It is well to streas, as the author does, the pioneer 
spirit which underlay Desoartes’s enterprise to pro- 
vide a purely mechanistic physiology, especially 
when. one the state of knowledge at the 
time. As the "Discourse on Method" makes clear, it 
was to medicine and mechanics, not to mathematics 
or even philosophy, that Descartes hoped to make 
permanent contributions. But it should surely be 
stressed on the other side that, if Descartes here 
showed some of the insight of genius, he also betrayed 
all too clearly the defects of his qualities; for, 
despite many disappointments, he never gave up the 
idee that & final science of Nature could be arrived 
at, and, as Gilson and others have demonstrated, he 
never gained a sufficient understanding of the import- 
ance of facta. Hence his account of acientiflo method 
1s at once strikingly right and alarmingly wrong. 

But it is when we turn fram logic to metaphysics 
that the defects of Prof. Kemp Smith's treatment 
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are most obvious. We learn from his book why 
Descartes was inclined to metaphysical dualism and 
how his position wag’ afterwards modified by his 
ison ix Er (in his own words) “I am lodged in 
my y not as & pilot in & ship; but so intimately 
conjoined, and as it were intermingled, with it, that 
with it I form a unitary whole". There is an inter- 
esting discussion of what the author calls- ‘naturel 
beliefs” in this connexion, in which ib is argued that 
Descartes anticipated Hume, but nothing whatsoever, 
is said of the attacks made in recent years on Oar- 
tesian metaphysice as resting on & series of "oategory- 
L It may be that these attacks are crude, 
but they are not too crude to be taken seriously. 


' Similarly, Descartes’s “hyperbolical” doubt is ex- 


in his own terms, and the limitations with 
which he used it are clearly brought out; but no 
attempt is made to meet the oriticiam of this sort of 
Booptioiam by writers like Wisdom. Nor 
are the logical subtleties of the cogo argument 


ee E deserve to be. 
f. Kemp Smith has lemented his “New 
volume of his pub- 


Studies’’, which replace an o 
lished fifty years , by a new translation of ‘a 
Belection of Desara i philosophical writings. He 
has done this, he write, because he finds existing 
versions,, whatever their merita, to be written with 
insufficient understanding of Descartes’s views and 
often with insufficient attention to the nuances of 
his vocabulary. These are good reasons for making 
fresh translations, and when the translator is as 

i and successful as Prof. Kemp Smith the 
work is doubly weloome. It is perhaps & pity, how- 
ever, that he did not offer to revise and the 
Cambridge translation by Haldane and Roes instead 
of producing & volume which is necessarily incom- 
plete; and he might well have confined his notes 
entirely to philological matters and abstained from 
comment on matters of substance, seeing that his 
comment has to be highly selective and in fact 
varies considerably in bulk from treatise to treatise. 

W. H. WALBSH 


"- 


THE WORKS OF GEORGE 
BERKELEY 


‘The Works of George Berkeley, Bishop of Cloyne 
Edited by A. A. Luoe and Prof. T. E. J ài 
(Bibliotheca Britannica Philosophica.) Vol. b: Sims, 
Three Letters to Thomas Prior, A Letter to the Rev. 
D. Hales, Farther Thoughts on Tar-water, Varia. 
Edited by Prof. T. E. Jeesop. Pp. xi--286. (London 
and Edinburgh: Thomas Nelson and Sons, Ltd., 
1958.) 80s. net. 


HE fifth volume of the new edition of Berkeley 

consists of his last major work, with mmor 
writings related in subject-matter. “‘Siris” advocates 
practical therapeutic measures in terms of solentiflo 
theories now obsolete, depending on i 
concepts now almost forgotten. In ite own day 
“Siris” was Berkeley's most popular work. His tar- 
water, which long survived in the opes edd 
as aqua picis, served a useful purpose—a mil anti- 
septic for internal or external application that could 
do no harm and might do much good in many 
common ailments. It could be prepared by any 
housewife from common ingredients at trifling 
expense. It is true that Berkeley thought of it aa a 
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panacea, but panaceas were still le. In his 
ts he used the best available medical know- 

. These arguments were much better than 
those for the Brunonian aystem of therapy, which 
had some professional support later during the 
eighteenth century, and as 


arguments were based on alahemical concepts and 
are now almost unintelligible. They are interesting, 
though, because they bring out very clearly the 
underlying metaphysics, from which alchemy derived 
its genuine, as apart from ite fraudulent, appeal. 


i quo “All parte of the 
world vegetete by a fine subtle ether, which acts as 
an engine or instrument, subject to the will of the 
supreme God". It requires only the further state- 
ment, that there is one universal material substrate 
which this ether informs or transforms, striving to 
bring into existence more perfect from leas perfect 
forms. Any modern who is shocked by this kind of 
view should read Newton on natural transformations 
in Query 80, to his “Opticks”. He should 
note that where he differs from Newton and Berkeley 
is in the metaphysics he uses to order the evidence 
before him far more than in the evidence itself, which 
could all be taken in alchamioal terms. 

Prof. T. E. Jessop provides a useful introduction, 
in which he disposes of the olaim that the 


t. 
of “Biris” is inconsistent with Boule s oce 


works. He has also hunted up the often very obacure 
reforenoes given in the text, and has printed in an 
DAE the passages in Boerhaave’s ‘Elementa 
i5" of whioh Berkeley makes extensive use. 
Altogether, it is a volume of which editors and 
publishers may well feel’proud. A. D. Rrraurm 


BAND SPECTRA OF 
DIATOMIC MOLECULES 


Tables de Constantes, et Données numériques 
5: Constantes sóleotionnéee. Atlas dee longueurs 
d'onde oaractéristiques des bandes d'émiegion et 
d'absorption de& molécules diatomiques. ^ Établi 
s R..F. Barrow, A, D. Caunt, A. R. Downie, 
. Herman, E. Huldt, A. MoKellar, E. Miescher, 
B. Rosen eb K. Wieland. Pp. 890. (Paris: Hermann 
et Cie., 1952.) 5800 france. 


R atomic spectra, tables of collected measure- 


However, the problem is different and much more 
difficult. 


by 
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often depending to some extent on the instrument 
used, the gouroe in which the band is excited and 
even on the obeerver. Often, too, there are compli- 
cations due to o I rotati structure 
from another band. for atomic spectra 
each main electronic transition is responsible for a 
single multiplet of relatively few lines, with molecules 
each transition leads to a whole band system, and 
It is usually preferable to try identification of systems 
rather than of individual bandas. 

Volume 4 of “Tables de Constantes sélectionnées” 
was produced in 1951 by the same authors as the 
present volume, and contamed a very useful collec- 
tion of date of the spectra and molecular constants 
of individual diatomic molecules. The present volume 
is essentially a supplement to this, and moet of the 

viously listed bands, with a few more from recent 
literature, are grouped 


the wave-length 15,050-672 A. For each 
band “the direction of ion, emitting molecule, 
io “transition (where -known), vibrational 


to four of the characteristic or 
strongest bands of the system are listed. No indice- 
tions are given of the of the band (that 
is, how many heads), the type of sourees in which 
ib may be expected or intensity relative to others of 
the system. The term "Atlas" should not be trans- 
lated literally ; diagrams. 
The volume also includes wave-length lists, involving 
2,500 heads, of bands of C, OH, OH+, CN, CO, 
COt, N, N,t, NH, NH*, NO, O,, O,*, 
OH+ separately; these sre mere liste of wave- 
lengths without indication of direction of degradation, 


of about four thousand lines of H,, with their 

It is natural to compare this volume with Pedtse 
and Gaydon’s “Identification of Molecular Spectra”, 
an earlier attack on the same problem. This also 
included & much shorter list of principal band heads 
in order of wave-length, but relied mainly on 
photographs and individual tables. The present 
volume has the advantage of including the photo- 
graphic infra-red and far ultra-violet regions, but 
the disadvan that it is strictly limited to diatomic 
molecules, Pearse and Gaydon included 
the main triatomio and polyatomic molecules and 


also gave indications of band and sources 
-in the main list. The much ter size of the table 
in the volume under revibw is not necessarily a big 


advantage. In the main visible and near ultre- 
violet region there are three or four bands to an 


should be sufficient ; 
systêm of Te, about a hundred heads are included. 
PERPE TA DS EEEE eiie isi re 
ib confuses the issue by increasing the 
of chance coincidences. 1 

The volume can, of course, only be made use of 
.in conjunction with the previous Vol. 4, and in 
view of the limited usefulness of tables of this kind, 


unless supplemented by photographs, the prioe 
would seem to put it in the luxury rather the 
utility oategory. A. G. Gaypon 
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- 'Elsevler's Encyclopedia of Organic Chemistry 

Edited by F. t. Series 3: Carboisocyolio Oon- 
densed Compounds. Vol. 14, Supplement, Triterpenes. 
Oo-edited by Dora Stern. Pp. xxxii 4-0898—13468 + 
Ind. 50. (New York and Amsterdam: Elsevier Pub- 
lishing Co., Inc.; London: Cleaver-Hume Press, 
Ltd., 1952.) £11 to subscribers. 


the original Vol. 14 of this ‘Enoyclopedia”, 

E cow 85 pages were devoted to & 
survey of the chemistry of the  triterpenee. 
The fact that 407 pages of this supplementary 
‘volume are needed to summarize the literature 
belonging mainly to the period 1987-46 reflecte 
the enormous amount of attention given to this 
considerable group of natural producta during the 
decade. There seems every justification for the 
claim that the literature concerning the structures 
of the compounds is covered up to 1952. To a 
very large extent these structures have now 
been fully established, and several of the major 
groupe of triterpenes have been inter-related. A 
n: 


of gaps could now be filled by work which 
has been lished smoe the a oo of the 
t vo and much ooul w be written 


of the stereochemical relationships, whioh receive 
Bo&roely any mention. 

The general characteristics of Elsevier's '"Enoyolo- 
pedis" are now so familiar that it is unnecessary to 
reiterate them. The usual excellence of production 
ig maintained, and the features which are especially 
attractive m this volume include the followmg: the 
elaborate but beautifully clear charte illustrating 
conversions and reactions of the various groups of 
triterpenoids; 4 systematio lst of 
arranged to the carbon skeletons which 
their molecules contain; and an alphabetical list of 
natural triterpenoids, grouped toge m the index. 
It is quite an achievement to have found a misprint : 
this occurs in the first line, where the year 1945 is 

given as 1941. 

It is & foregone conclusion that this volume is now 
In constant use by all workers in the fleld. It is safe 
to predict that it wil also arouse the interest of a 
much wider circle of chemists. 


Advanced Experiments In Practical Physics 

By J. E. es Second edition, revised through- 
out by Dr. A. Pryde. Pp. xvi+ 144. (London: 
William B Ltd., 1952.) 10s. 0d. 

T is & pleasure to weloome the revised version 

of Mr. J. E. Calthrop's excellent book, even 
though it was not possible for O e on Padus 
by the original author. In producing the second 
edition, Dr. J. A. Pryde has accomplished a not too 
easy task in & very satiafying way, and, as is inevit- 
able in such cases, certain alterations have been 
made, i ly in the section on electricity and 

while new experiments dealing with 
valves, dielectric constant, conductivity and thick 
lenses have also been moluded. 

To those who are not acquainted with Mr. Cal- 
throp’s book—and surely there can be few honours 
physics studente in Britain who are not—it is only 
necessary to suggest, that they should remedy this 
deficiency without delay. The book is designed 
specially for honours students and contains & series 
of fifty-five grouped in three sections ; 
and although the experiments vary in their standard 
of difficulty, each one is interesting and should be of 
inestimable benefit to the student from the point of 
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view both of knowledge and of improving 
technique in work. The book concludes 
with a collection of additional problems and a list of 
useful books on the practical teachmg of physios.- 

The standard of work set and presented by Mr. 
Oalthrop was very high; the new edition certainly 
preserves that standard, and the book oan be 
thoroughly recommended. 


General Topology 

UR Prof. aclaw Sierpinski. Translated by O. 
Cecilia Krieger. Second edition. (Mathematical 
Expositions, No. 7.) Pp. xi4-2980. (Toronto: 
University of Toronto Press; London: Oxford 

University Preas, 1952.) 485. net. 
TARTING with the definition of & Frechet (V) 
and making no assumptions concerning 


the urhoods’ involved in the definition, 
Prof. W. Sierpinski proceeds, in Oha 1, from 
derived set to closed and aeta. e open seta 


so defined are seen to satisfy the axioms for a topo- 


logical space exoept that the Intersection of two open 


seta may nob be open. With these ‘minimum’ 


these bxtend considerably the resulta in Ohapter 1 of 
tho first edition of the book. 

In Chapter 2, axioms for a topological space are 
assumed, After spaces the topologies of which have 
& countable base have been considered, Hausdorff 
spaces which satisfy the first countability axiom 
are studied ;- this makes & change from the first 
edition. 

The remainder of the book oovers approximately 
the same ground as the first edition, bub with 
some deletions, some additions, and several improve- 
ments, notebly in the shape of problems and 
examples. There are also changes in terminology to 
conform with standard usage -introduced since the 
first edition was published. 

The appendix by O. C. Krieger on cardinal and 
ordinal numbers is almost unchanged from the first 
edition. - R. G. Cooxm 


Calculus 


By Prof. 0. R. Wylie, Jr. Pp. x+865. (London: 
MoGraw-Hill Publishing Company, Ltd., 1053.) 485. 

HE distinctive feature of this first course in 

calculus is the great care taken by the author 
to make the subject m and. intelligible to 
students of limited ability small preliminary 
knowledge, who are told in advance the objective 
of each discussion, why a i method is used, 
and what pitfalls have to be avoided. It is commend- 
able that the author has scrupulously avoided the 
unsound arguments that occur in many elementary 
books. When the sound f is too difficult for the 
theorem is stated without 
proof, for which & reference is given to a more 
advanced book. 

The first chapter gives an excellent general outline 
of the leading ideas of both differentiation and 
integration. The later chapters go beyond most 
first courses, and include some aooount of ical 
applications, ial differentiation, multiple mte- 
gration, Fourier series and differential equations. 
There are a great many examples (all with answers), 
a summary at the end of each chapter, an index, 
tables, formule from other branches of mathematios, 
and a glossary of technical terms. The only defect 
of the book is ite high price. H. T. H. PrAGGaro 
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By Dr. RALPH W. G. WYCKOFF, For.Mem.R.S. 
Sclence Attaché, American Embassy, London 


il bé: recent developments in the human mind 
have contributed to produce modern natural 

tion and 
The other 1s 


acience. One is a more acute sensory 
objective awareness of the outer wor 
an equally striking enlargement of the intellectual 
ability and willmgnesa of many men to deal with 
these clearer peroeptions of Nature, to relate them 
logically one to another and to devise from these 
relationships a consistent pattern of outer happenings. 
This enhanoed sensory awareness of external reality 
expressed itself in the painting and sculpture of the 
Renaissance ; and more or lees simultaneously there 
arose, sometimes in the same individual, that closer 
and more purposeful observation of natural phen- 
omena which was & root of modern science. In art 
this clearer perception enriched immeasurably the 
world of human values which art serves; in science 
it began to furnish that basis of external fact whioh 
must underlie any sound understandmg of the 
meaning of human existence. 

Only a rudimentary natural science could, how- 
ever, have arisen from such unaided observation, no 
matter how acute, or how carefully it was analysed. 
The intimate knowledge we now posseas of the texture 
of the universe is the direct result of the mvention 
and use of instruments to extend and render ever 
more quantitative the limited information our senses 
oan supply. 

Vision is, of course, the sense that haa taught us 
moet about Nature; and it is therefore that 
instrumenta which extend ite range will ve been 
most actively sought and most highly valued. It 
was the telescope that gave e first practical demon- 
stration of the easential role of mstruments; the 
microscopes that began to be made soon after started 
the t observation of flne structure 
which has now become the chief preoccupation of 
modern science. Every branch of science seeks first 
an accurate description of the groes appearance and 
behaviour of ita segment of Nature; and this has 
customarily been followed by the attempt to analyse 
the matter that is present mto its componants and 
to ascertain significant relations between these com- 
ponents and the'groes properties with which the 
original description was so largely concerned. In 
chemistry, this analysis has been achieved through 
the interpretation and correlation of elaborate series 
of chemical reactions. For oertain other sciences, 
the mi has been a much more direct 
analytical tool. Thus, the analytical stage for biology 
m&y be said to have begun when compound mioro- 
scopes made accessible for study the individual oells 
that are the unit structures of living matter. 

Smee then, there has been a steady improvement 
in techniques of microscopy which, th: providing 
very little extension in vision, have a steady 
flow of new knowl about the cellular level of 


organization. In our day, the electron microscope is 


of such exceptional importance beoause it does give 
such an extension, and one that allows us not merely 
to see smaller detail but also to reaoh in biology the 
deeper and more fundamental level of organization 
where molecyles are the unite. For the past twenty- 
five years we have known that the proteins and 
many other substances extracted from living matter 
m d a e A number of 
these particles have already been seen under the 
electron rni , and the fact of this visibility 
takes ua beyond chemistry's conventional concern 
with statistical molecular aggregates to cbeervations 
on separate molecules and their mteractions. It is 
the arde object of this discourse to illustrate 
some of more immediate applications we have 

made of this ability to see macromolecules, / 
Before doing this, however, I must give some 
idea of the great extension im vision already 
achieved with this new microscope. The limiting 
ear tias JE edidi ue d tical system deflnes ita 
I objeote: it depends on the 


croscope 
possibly reveal the true shape of an object smaller 
than about half this wave-length. Aoocordingly, 
visible light cannot delineate objects amaller 

c. 0-2 micron (about & hundred-thousandth of an 
inch) ; with ultra-violet light we can do little better. 
Electron microscopes, though only about fiftean 
years old as scientific instruments, have already 
aa tg Von cap So a hour ou a ae 
than this m linear dimensions and henoe more than 
a million times smaller in volume and weight. Such 
tiny particles are only five to ten atoms &aroes. The 
newly visible world having such relatively small 
molecules as its lower lmit is about as extensive, 
end as full of unknown things, as that aspect of 
Nature which the optical microscope first brought to 
light. It will take a long time to discern all that is 
here, and still longer folly to understand what we, 
are seeing. In the meantime, we have all tho exoite- 
ment of seeing what no man expected to see, and of 
using much of the new knowledge thus gained to 
approach with olearer understanding many of 
biclogy’s easential problema. 

An indication of the relationship of the electron 
microscope to the familiar optical microscope may 
help in interpreting the images it produces. Seventy- 
five years ago, in 1870, Bir Wiliam Crookes demon- 
strated in the Royal Institution various forms of his 
new cathode-ray tube. The electron microscope is 
such & tube in greatly elaborated form. Like the 
Crookes tube, it has a source of electrons and a 
fluorescent screen to show their pattern ; a magnetio 
field is commonty used to change their direction. In 
the electron microscope there are several of these 
fields, and they are so arranged that the electrons 
follow paths through the tube that imitate the path 
of light through the glass lenses of an optical 
Microscope. 
From a consideration of what an electron mioro- 


scope Is, sock emma arr pal iab dn ue 
technical reason why we should not have some 


+ 
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on fine-grained photographic film and enlarging them 


he 18 able to obtain very high useful magni- 
fications without employing the destructive electron 


later, 
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arrangement of the particles is apparent. 


1. 


læ are lke, and 
they form, and 


of: approximately 


sufficiently purified, 


involve recognizing 
determining how 


in solution in & living 


eee dee When 


spherical 
these substances o 


how they are produced m 


offer many 


arranged m the structures 
ften crystallize well, and we can 
dy with the electron microscope various stages in 


The protems that ooour 


indicate some of the problems dealing with them that 
ature. 


are now claiming our attention. In easence these 


few typical macromolecular partio 
people thinking problems are threefold. They 


they are 
trying to find out 
o 


be 


For the 


Probably 


ib was not bult because ita advantages become 


obvious only when our realization of the wave 


Section throngh a swollen tendon. Two or three unswelled fragments show their 
Fe i 650-A. striations. x 21,000 





m fact, a rather and measuring the particles, 


be a surprise that 


leas 


than 


those useful in optical microscopy. 
The detail seen in the best optical 


creasingly 
’, mdistinot and meaning 


but it makes 


ods of sgpeomnen 
the 


preparation that will preserve 


this mvolves 
magnifications 


above about 1,500 x ; but we can 


an electron microscope. 


rtant limitations to what can 
ese arise from the relative impenetrability stu 


andar 


moet part th 
of matter by 


electrons; therefore, 
the object must be extremely thin 


and, after thorough drying, it must 


it as an illaminant. Here is, 
striking example of how our scientific imaginations 


ties of the electron started 


t 


In science, as in most other fields of human N 
endeavour, we rarely get everything we would like, 


and accordingly, it should not 
To delmeate very small objects 


we must look at their very highly 


magnified mages ; 


may be bound by the ideas current at any time. 


form of this instrument many years ago. 
structures we are interested m, down 


to their finest molecular details. 

now have electron micrographs in 
which detail is sharp at 150,000 x. 
Occasional electron micrographs are 


worth studying at twice this mag- 
nification. Theee magnifications 


are so vastly in exoees of any m 
our previous experience that most 


of us find it difficult to have & vivid 
realization of how very small are 


the tube. This is not an overwhelm- 
the objects we are seeing. . 


ing disadvantage ; 


be examined under the vacuum of 


microscopes becomes in 


magnifications far greater 
'fuxzy 


when viewed at 


there are 
looked at 
necessary new meth 
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the growth of the single orystals they form. The 
photographs that have obtained from & number 


of protems and plant virus proteins show the 
beautiful molecular order that characterimes all stepe 
in crystal formation (Fig. 1). 

Another highly important type of molecular 
particle is & long filament. The thicker among these 
are relatively stiff and straight, like the tobacco 
mosaic filaments in old solutions or the elementary 
particles of cellulose. Those that are thmner are 
wavy threads. Solutions of the muscle protems, of 
collagen from connective tissue and of the nucleic 
acids contain such threads; some that have been 
photographed are leas than ten atoms in diameter. 
Paracrystallme, rather than crystallme, solids com- 
posed of these filamentous macromolecules are among 
the important framework structures of plants and 
animals. Their investigation is one of the most 
rewarding of the current applications of electron 
microscopy. Filaments display & striking tendency 
to assume parallel arrays. Thus, the secondary walls 
of plants consist of stacked sheeta of parallel aligned 
filaments of cellulose. Striated muscle has a parallel 
alignment of molecular threads as a sort of backbone 
for its other components. Sections out at right angles 
to a musole fibre demonstrate many fine details of an 
ordered packing of these threads that in some places 
is almost Ine in its perfection. Evidently the 
kind of knowledge that will result from such observa- 
tions permits an entirely new approach to the 
problem of muscular contraction. 

An equally good but very different type of 
molecular order prevails m tendon and other forms 
of connective tissue. Collagen, for example as Achilles 
tendon from the heel, has been examined as shredded 

end m sections out in various directions 
through an intact tendon. At low magnifications not 
much above those used in optical microscopy, one 
sees the tiny fibrils that are aasociated together in 
bundles and sheeta to form the macroscopic tendons. 
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Fig. 3. Section through an onion root up showing parts of several resting and one dividing cell 


with its (pectioned) chromosomes. x 7,300 
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Higher magnifications reveal the fine structure of 
each component fibril. The examination of trans- 
verse sections suggests that a fibril is enveloped by 
& tube of collagen; preliminary swelling shreds the 
collagen and shows how ita macromolecular particles 
are knitted together to produce such a rabe (Fig. 2). 
Collagen dissolves m very dilute acids and alkalis 
and can be re-precipitated from its solutions. The 
electron microscope demonstrates that under certain 
conditions these re-formed fibrils have the molecular 
fine structure of the original collagen, but that under 
other conditions of precipitation fibrils of different 
fine structures are produced. Some of these aro 
found in Nature, others are not: Such investigations 
of the various forms of collagen are important, not 
only for their bearing on the nature of paraorystalline 
order, but also because they permit us to study the 
changes in connective tissue that &coompeny and 
perhaps may sometimes be responsible for arthritis, 
rheumatism and similar degenerative diseases of man. 

When we seek to deal with the third broad field of 
study opened up by electron microsasopy—how these 
macromolecular particles arise—we immediately 
realize the need first for an adequate picture of tho 
fine structure of the living cells that produoe them. 
Most of what we know about the oella that oon- 
stitute the higher plante and animals has been 
gained from optical microscopic studies on thin 
sections of their tigsues. To extend our observations 
to electron microscopic magnifications ib has been 
necessary to learn how to out sections that are about 
fifty tomes thinner than those required for this 
optical work. Such wafers of tissue only a fow 
milhonths of an inch thiok can now be out as a 
matter of routine. With them we are beginning to 
survey again some of bacteriology and many problems 
of histology and embryology from the point of view 
of the new detail that is to be sean. Artefacts formed 
during specimen preperation obviously are more 
troublesome the finer the structures being studied, 
and new methods must be de- 
veloped before we can utilize to the 
full the potentialities of the elec- 
tron microscope. Nevertheless, the 
progress already made has re- 
vealed far more than we oan 
yet interpret within sectioned 
tissues. 

Innumersble questions can be 
answered from the examination of 
healthy cells. If they are from 
plants we can, for example, follow 
the growth of their walls and wo 
can examine the fine structure of 
their chloroplasts, of their starch 

j and of the many other 
objects to be seen in their oyto- 
plasm. If they are of animal origin, 
we can inquire into the elaborate 
mitochondrial and other struc- 
tures that are particularly strik- 
ing in cells of special funotion 
such as those in the liver or kidney, 
In the eye or the nervous system. 
With both plant and animal cells 
we can approach from this finer 
level of organization the mech- 
anism of cell division (Fig. 3). 

Theee studies of componenta of 
the normal cell and of how they 
develop supply the background 
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requisite for investigating the abnormalities of cell 
life that are naible for many diseases of living 
matter. Vitus doo are mnane the it Of hoe 
to which we naturally turn, both beoause the viruses 
that cause them are too small to have been visible 
before and because, whatever their nature, these 
pathogenic agente stand on the borderline between 
the animate and inanimate and thus offer a unique 
era, of learning more about the esence of 
living state. 

My laboratory in the United States at the National 
Institutes of Health has been particularly concerned , 
over the past few years with this study of virus 
growth, and we have learned much about how several 
viruses develop within the oells that are their hosts. 
There appears to be no uniform pettern for this 
development, and one cannot briefly describe the 
various types of virus growth we have seen. Never- 
theless, I would like im oonclusion to mdicate what 
we have found about one familar virus—that of 
influenza. From an examination of purified sus- 
pensions, we know that ite infectious particles are 
either tiny spheres or filaments of the same diameter. 
In sections through diseased tissues we find these 
virus particles not within the infeoted oells them- 
selves, a8 many of us would have expected, but 
clustered around their Ipaeries and developing 
from them. as filaments that break off and segment. 
into spheres (Fig. 4). Such observations with the 
electron microscope demionstrate that the elementary 
infectious units of this virus have not proliferated 
after the fashion of minute micro-organisms but 
instead are bits of cytoplasm of thè diseased 
cells. 

The particles of several other viruses, including 
baoteriop &re derived from the protoplaam of 
the host e but there &re other viruses that do 
not have such an origin. Some appear to arise fram 
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virus growth is known; but it is important that 
we at last have & method capable of giving this 
know 

At this early stage in our explorations with the 
electron microscope it is not possible to foresee what 
new insighta into the vital process it will next give 
us. Perhaps they will come as we address ourselves 
more and more towards the small viruses, especially 
those that attack nervous tissue; or perhaps we 
shall find more immediately the closer 
study of the numerous structures that are steedily 
beng found as we examine a widening range of 
healthy cells. Whichever it is, we may be sure that 
our visual penetration of the macromolecular level 
of organization will prove steadily more fruitful as 
experience gives us an inoreasmg ability to interpret 
the new things we observe. 
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CENTRAL LABORATORIES FOR 
SCIENTIFIC AND INDUSTRIAL 
RESEARCH, HYDERABAD 


Opening Ceremony : 


HE new buildi of the Central Laboratories 

for Boientiflo Industrial Research, Hyder- 
[at were opened by Shri Jawaharlal Nehru on 
anuary 2, in the presence of ished guests, 
foreign scientists, delegates to uc us Scents 
Congress and eminent industrialista. 

Rashtrapati Rajendra Prasad sent a special 
message for the occasion, conv his best wishes 
for the successful fruition of the eavour made by 
the State for the advance of science. He further 
stated that: “It goes without saying that money 
spent on research is rightly regarded by all pro- 
gressive nations as a sound investment made for the 
common weal. A like these, therefore, 
deserve all enoouragement that the State could give 
in the interest of human progress and happiness. I 
congratulate Hyderabad State for establishing these 
laboratories and fervently hope that those who would 
have the privilege of working in these laboratories 
would be inspired by the lofty ideal of rendermg 
service to humanity”. 

Dr. Husain Zaheer, director of the Central Labor- 
atories for Soientiflo and Industrial Research, in hia 
address emphasized the importance of regional 
laboratories working in co-operation with the national 
laboratories for the overall development of scientific 
and industrial research in India. The immediate and 
early exploitation of new mventions, he said, requires 
a degree of technical skill and finance which is usually 
not available even in countries like Britam, with the 
result that & great majority of such discoveries made 
during the twenty years were first loited in 
the United States. He therefore emp that the 
main activities of the laboratories, at least for some 
time to come, will be directed not go much towards 
making new discoveries or inventions as towards 


work of modern methods and om adapting them 
to the industrial needs and requirements of this 


region. 
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The Prime Minister, Shri Jawaharlal Nehru, in his 
speech referred to the soientifio progress the world has 
made during the past few years ; he said that science 
has the whole world, and this must be 
scooped’ by Indie: While the people in India had 

to realize the importenoe of science, he 
leves that there are stl man 
the necessity or importan 
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' The administrators have, no doubt, their place, but 
it is secondary to that of scientists and engineers. It 
is therefore necessary that scientific research should 


make in India. 

Dp qd the division of work among the 
various laboratories, the Prime Minister gaid that, 
for a big country like India, both general and special 
laboratories are necessary. It is desirable to have 
the laboratories spread out in different regions so 
that the scientific outlook .should become familiar 
throughout the country. But, he said, there should 
be no waste of energy in regard to the work done by 
these laboratories. One individual or institution 
oannot do everything thoroughly and efficiently ; the 
standard of work must be maintained at & high level. 
Duplication of work may sometimes be necessary, 
but there must be no waste. Mr. Nehru felt that a 
general laboratory for the south of India was appro- 
pristely sited m Hyderabad, and hoped that the 
workAthere would contribute to the progress and 
prosperity of this region as well as of the whole 
country. 

After the buildings of the Laboratories were 
declared open, the Prime Minister and distinguished 
guests inspected them and also the cotton-seed pro- 
ceasing pilot plant and the pilot plant for the low- 
temperature carbonization of coal. . 


General Alms of the Laboratories 


The Laboratories Were established in 1944 by the 
Hyderabad Government on the initiative of the 
Council of Scientific and Industrial Research. But 
due to unsettled political conditions m the State, the 
full plan could not be carried out immediately. Dr. 
B. Husam Zaheer took charge of the Laboratories as 
director in November 1948, and submitted a detailed 
saheme for their organization and development to the 
governing body. He laid emphasis on developmental 
and pilot-plant researah utilizing the raw materials 


of the State. The scheme was approved by the 


governing body m March 1949. then Military 
Government took an active interest in the imple- 
mentation of the plan. Extensive lands were i 
near the Oamania University us. The foundation 
stone of the new buildings of Laboratorios was 
laid by Major-General J. N. Chaudhuri, Military 
Governor of the State, on November 6, 1949. 

The main building is in the shape of a T, with 
administrative block, the auditorium and the museum 
forming the two wings and the laboratories formi 
the central block, which consists of a Eur und 
four floors. The ancillary buildings consist of four 
large pilot-plant buildmgs, workshop, electricity 
sub-station and the gas house. 

The first stage, which has been completed, consists 
of & basement, ground floor (exoluding auditorium 
&nd museum), first floor, two pilot-plant buildings, 
workshop, electricity sub-station, gas house and store 
house for inflammable chemicals, with a total floor 
area of 86,000 sq. ft. The total expenditure on 
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buildings has so far been Ra. 21 lakhs. Approximately 
Ra. 30 lakhs haa been spent up to now on pilot plants, 
equipment and eto. 

The main purpose of the Laboratories is to oarry 
out developmental research of an industrial nature 
covering the fundamental as well as applied aspects 
of each problem. Research problems taken up for 
Investigation are initially put forward by research 
committees, government departments or industrie, 
or are brought up during discussion between the 
director and research workers. The ate is dis- 
cussed in detail in the Operational Unit 
and a decision taken regarding ita i rtance and 
feasibility. Afterwards, mformation ting to the 
availability of raw materials, demand for finished 

ucts, their market prices, eto., is collected and a 
iterature note’ is incorporating all the 
data available. This note is discussed anew by the 
tional Research Unit and a detailed programme 
of work with & time target is drawn up. On successful 
completion of the laboratory inveatigation, the Pilot 
Plant Committee studies the chemical engineering 
aspects of the problem concerned in its translation 
to the pilot-plant stage, and prepares a non-technical 
note with approximate costings, for circulation 
among interested industries. Pilot-plant experiments 
are then undertaken either in the Laboratories or by 
Industries, and an industrial process is evolved on 
the basis of these trials. The pilot-plant schemes are 
also sent to the various specialized bodies of the 
Government of India; like the Indian Central Oilseeds 
Committee, the Council of Scientific and Industrial 
Research, the National Research Development Cor- 
poration and othera. 

In the selection of the research programme, every 
effort is made at all stages to co-ordinate the work 
with that of the National Laboratories, and care is 
taken to avoid unnecessary duplication of effort. 


Work of the Sections 


The Fuel Section has concentrated mainly on a 
detailed study of all aspects of the utilization of the 
rich and extensive deposits of coal in Hyderabad 
State. A detailed survey of the ooal deposits has 
been under way during the past three years. Recently, 
the Counail of Scientific and Industrial Research, 
Delhi, has entrusted these Laboratories with similar 


carry out similar tests on coal from Digwadih (Bihar). 
A 25-ton/day plant employing the Lurgi process of 
low- carbonization of coal, the first of ita 
kind in India, has been erected and is in operation 
for testing non-oaking coal of this State as well as 
similar ooel and lignite from other parts of the 
country. Problems connected with the low-tem- 
perature carbonization of coal, such as study of tar, 
ammoniscal liquor, and recovery of tar acids, benzole, 
eto., are under investigation. It is proposed to set 
up, shortly, experimental unite for tar hydrogenation 
and pressure gasification. 

The Heavy Chemicals Section has, in view of the 
sulphur shortage in the country, carried out con- 
siderable work on sulphates as an alternative source 
of Dl Work on the utiliration of the limited 

of iron pyrites for the same purpose haa 
also been actively pursued. Work on the preparation 
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of activated carbon from groundnut hulls, potassio 
fertilizers, activated silica and white cement from 
felapar, and phosphatic fertilizers from bone meal 
_have given enoouraging resulta. 

' The Ceramic Section has aimed at the utilization 
of indigenous raw materials. Systematic studies of 
, Hyderabad clays, including X-ray and base-exchange 
.-Btudies, have been carried out. The methods of 
manufacture of gand-lime and olinker-lime bricks, 
insulator bodies, insulator bricks, whiteware bodies 


oarried out valuable X-ray studies on the nature of 
Hyderabad clays and is at present engaged in 
X-ray studies of other clays and of monazito sand. 
The section is equipped with modem types of 
instruments such aa ultra-violet spectrographs, 
S ae metallographic equipment, 


The Oils Section has been engaged in extensive 
studies on sitaphal seed; on cotton-seed (storage of 
seed, composition of seed and oil, refining of oil and 
utilization of foots), and on oastor oil (detailed 
In: igati on dehydretion, isolation of the 
valuable lubricant tririomolein). Katha (acacatechm) 
has been found to be an excellent anti-oxidant for 
edible oils. Methods of fractional separation of fatty 
acids usi urea adducts have been extensively 
investi Several local fuller’s earths and clays 
have shown valuable bleaching properties, and large- 
scale trials are in progress. 

The Bioohemástry Section has carried out extensive 
studies on the utilization of molasses, and has aimed 
at the production of citric acid (uming strains of 
Aspergillus niger), lactic acid and calcium lactate, 
food yeast, and Imvulinic acid and its salta. Selected 
strains of Aspergillus terreus have been employed for 
the production of iteconio acid from glucose and 
sucrose. The protein and non-protem nitrogenous 


compounds with potential 


prepared, & new syn- 

thesis of pethidme a4 and encouraging 
results have been obtained in a scheme for the 
simpler synthesis of diethylstilbosstrol. Studies have 
been carried out on the preparation of strychnme 
from nux vomioe. The fundamental constituents of 
Indian turpentine are being re-inveetigated, while 
chlorinated turpentines have shown outstanding 
insecticidal activity. The tion of vanillin 
from the lignin obtained from peper-mill black liquor 
has been attempted, o aa aa a 

from palmarosa o 

The Paper and Fibre Section has been investigating 
the ion of hand-made paper for different- pur- 
poses, for example, bond, drawing, writing and filter 
papers, utilixing locally available raw materials. In 
view of the existence of an acetate-rayon factory in 
the State, this section has been actively investigating 


the various cellulosic materials ae raw materials for 


rayon manufacture. 

. The Eniomology Section has been testing the 
insecticidal efficiency of various products prepared in 
the Laboratories. 

The Ohemical Enginesring Section ia aasociated 
with all pilot-plant schemes of the Laboratories and 
with the procurement and setting up of equipment. 


The section has been carrying out extensive studies - 


~ 
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and 
been responsible for erecting the Lurgi plant for 
low- ture carboniration of coal and a complete 
Oarver pilot-plant for pretreatment of ootbon-seed. 
The chemical engineering aspects of processes worked 
out in the Laboratories such as production of 
lsvulmic acid from molasses, of fructose from cane 
sugar, of itaconic acid from sucrose, of dehydrated 
castor ou, bri of coal, fluidization of coal,. 
fractionation of fusel oil, hand-made paper, refining 
of palmarosa oil activation of Hyderabad earths, 
eto., have been engaging the attention of this section. 
The staff comprises the director of the Laboratories 
(Dr. 8. Husain Zaheer), two assistant directors (Dr. 
S. A. Saletore, one vacancy), 58 scientific officers and 
research assistants and 52 technical staff. 


Reports -and Finance 


During the years 1950-53, fifty-three papers were 
published by the Laboratories staff, twelve were com- 
municated for pubhoetion, 187 papers were read at 
various symposia and conferences, seventeen patents 
were obtained and two patenta are pending grant. 

The Laboratories organized ia on fuels, fata 
and oils and on research and-mdustry in 1950, and 
later published the proceedings. 

Annual reporta (since 1950) are published regularly, 
giving summaries of the items of work under 
investigation. 

The Laboratories strive to maintain close relations 
with other research institutions in Indis and abroad, 
and with industries. Regular visite by members of 
the staff are paid to various factories; for example, 
to the Nisam sugar factory, Birpur paper milla, Sirpur 
&oetate—rayon plant, Singareni oollieries, ceramic and 
glass factories, vegetable oil factories, chemical and 
biochemical manufactories. Advice is given on both 
short-term and long-term problems. 

The recurring budget of the Laboratories fo 
1047-48 stood at Hae. 2-74 lakhs; for 1953-54 it is 
Ra, 4:5 lakhs. i 

The non-recurring grants actually made available 
over the past flve years include the following : 


Has. 
(s) Building - 
From the Government of Hyderabad 16:7 lakhs 
From the Government of India x 5-0 . 
m the Government of Hyderabad — ^ Tl & 
Pilot-plant 
= Granta from Che Industral Trost Fund, Hyderabad 
75 n 
engineering 25 , 
Ootton-seed Processing Plant 10 
(d) Hesoaroh sobemes 
On enis rom the LT: 12,000 
x Grant from the z Rahi 22,000 
Gatton the QA. Dohi 6,000 
Grani ee ee Commission 5,000 
Grant from the , Delhi ` 7,000 
A sum of Re. 1 lakh was gi to the Laboratories 
in 1953 by the Azamjahi Osmanshahi Mills, Ltd., 
Hyderabad. This was further by smaller 


donations of a total value of Ra. 15,800 from other 
industries. ‘The interest from these sums is being 
used for instituting research scholarships. Under the 
és hee pee 27 lakhs have been sanctioned 
to the tories but have not yet been made 
available. 
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OBITUARIES 


Prof. A. G. Ogilvie, O.B.E. 


Tum sudden death of Alan Grant Ogilvie, who 
eee ee 
Soottish Geographical Sooiety on the evening 
February 9, ee cd us 
Ini pioneers of the new geography as a 
university discipline. Born in Edinburgh m 1887, he 
mainteined throughout his life much of the 
and Victorian charm characterizing his ood. 
home—the son of a di if austere father, 
the late Sir Francis Ogilvie. From George acai 8 
College and Westminster School, he 
Magdalen College, Oxford, taking his B.A. in 1900. 
Periods of study at the Geographical Institute of 
the University of Berlm and at the Sorbonne followed, 
and gave him a command of European 
and a wide range of academic contactsa—further 
extended by geological studies at the Imperial 
College of Science and Technology, London. 

His academic career began in 1912 when he was 
appointed junior demonstrator in geography at 
Oxford but was interrupted by the outbreak of war 
in 1914. Ogilvie had ted & commission in the 
7th London Brigade of the R.F.A. in 1911, so he was 
immediately up and served in France, the 
Dardanelles and Salonika before becoming staff 
captain at the War Office in 1918. His selection as 
leader of the Geographical Section of the British 
Peace Delegation at Versailles was an obvious one. 
lt was there that he began a lasting friendship with 
Isaiah Bowman, leader of the American Geo- 
graphical Section. It was often difficult for the few 
experts present to hide the sometimes abysmal 
ignorance of the- peaoe-makers concerning the 
countries and peoples for whom they were legis- 
lating. There ts no doubt that the state of affairs 
thus revealed stimulated the ‘establishment of 
Honours Sohools of Geography in most British 
universities in the decade which followed. Ogilvie 
was made O.B.E. for his services and was appointed 
reader in geography at Manchester. The following 
year, however, Bowman, then director of the 
American Geographical Society, invited him to New 
York, and during 1920-28 he was head of the Hispanic 
American Division of the Society. There he showed 
his flair for collating work from and varied 
sources, evidenced first by his “Geography of the 
Oentral Andes’’ (1922). In 1928 he returned to his 
native Edinburgh, there to spend the reet of his life, 
first as lecturer, then as reader (1924) and finally 
as profesor of geography from 1931 until his 
death. 

Ogilvie's writings were neither numerous nor 
voluminous, but always scholarly dnd showing 
evidence of very wide reading. His work as editor 
and part author of “Great Britain”, & series of 

regional essaye prepared for the International 
Geographical Congrems im 1928, remains of lasting 

value. He served devotedly the Royal Scottish 
Geographical Society (honorary secretary, 1925-41 ; 
president, 1946-50) as well as the British Association 
(president, Section E, 1934; chairman of Committee 
on ‘Tropical Africa), the Institute of British Geo- 
graphers (president, 1951—52) and the International 
Geographical Union (section president, Lisbon, 1049). 

A man of great intellectual integrity himself and 
not always robust i rag Di he refused to oondone 
lower standards in others, and perhape envied the 
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Daa facilities fór fiaja vos and research enjoyed 
by the younger academic men of to-day. To them 
he gometifhes & austere and even intolerant, 
but many grew later to know him aa a sincere friend. 
His solid Edinburgh home meant much to him, and 
he felt very deeply the recent loes of his wife after 
a trying illness. He himself will be greatly missed.. 

L. DUDLEY STAMP . 


Mr. David Milne, C.I.E. 


Maz. Davin Munxa, who died recently, was one 
of the fast-dwindling members of the Indian Agri- 
cultural Service, which was started about 1903 and 
the members of which by their devoted labours did 
Bo much to improve agriculture in India and from 
which she is now reaping the benefit. 

Born in Sootland in 1876, Mime was educated in 
the University of Aberdeen, where he took his 
degree in science. His first appointment was to 
Egypt, where he was agricultural chemist to the 
Corporation of West t, and when, no doubt, he 

e his first contact with cotton, a crop with which 
he was intimately concerned for the remainder of 
his career. 

In 1907 he joined the Indian Agricultural Service 
and was to the Punjab as economic botanist, 
& poet he held until 1921, when he became principal 
of the Lyallpur Agricultural College. In 1922, how- 
ever, he was promoted to be direotor of agriculture, 
Punjab, and held this important post until his 
retirement in 1983, being made O.I.E. 

- The name of Milne will long be remembered in the 
Punjab and India for his work in selecting new types 
of long-staple cotton. The olmate of the irrigated 
areas of the Punjab present certain peculiarities, and 
the type of plant has to be selected to meet these 
conditions. After the First World War, there was a 
shortage of long-staple cotton, and the demand for 
cotton of the Middlmg American standard, and even 
æ little I in staple, was strong both from the 
Bombay aa well as from Lan . Prior to his 
arrival, attempta to introduce seed direct from the 
United States had met with little success, for these 
varieties failed to thrive under Punjab conditions, 
and although they obtained a premium on quality, 
they failed to find popular favour because ther 
yields were very much smaller than the short-stapled 
Deshi, & natrve Indian type. By applying modern 
methods of plant b Mime evolved new 
varieties of American up -type cotton which not 
only withstood jaesid and other pests but also gave’ 
yields approximating to thoee given by the native 
eaten oobtons was a variety called 
and it was replaced by a variety with a some- 
ud I staple, 284 F, and other seleotions fol- 
lowed. pan result of his work, American upland 
cottons of long staple came to be cultivated over very 
large areas in the Punjab and Sind and did much 
to meet the demand of the Indian mills. 

Although most of his scientific work was applied 
to cotton, he found time to study other crops as 
well, and made a detailed study of the ilitieg 
of cultivation of date palm in the Punjab. His 
“Handbook of Field and Garden Crops in the Punjab” 
also proved of great value in teaching esteblishmenta. 

became & member of the Indian Central 
Cotton Committee and was also on tbe Counoil for 
Agricultural Research in India from 1928 until his 
retirament in 1983. G. Evans 
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Chemistry at King’s College, Newcastle upon Tyne 
CHINE TS EY pare ibd 


Prof. W. F. K. Wynne-Jones 


On the retirement of Prof. G. R. Clemo, who has 
been. director of the Chemical Laboratories at King’s 
College, Newcastle upon Tyne, since 1982, Prof. 
W.F. K. Wynne-Jones becomes professor of chemistry 
and head of the Chemistry "oec Prof. 
Wynne-Jones, who was ap ted to the char of 
physical chemistry in the Co ego in 1947, has carried 
out ed work in the fleld of chemical 
kinetios (Bee Nature, 160, 201; 1947). 


Organic Chemistry : Prof. G. R. Clemo, F.R.S. 


Pror. G. R. Crmxo retires at the end of this 
session. from the chair of organic ohamistry at King’s 
College, Newcastle upon Tyne, which he has oooupied 
mince 1925. Clemo received his early at 
University College, Exeter, and, after a period as 
Bolenoe master at Penzanoe, he went to the Queen's 
College, Oxford, to work under Dr. Chattaway. His 
experimental skill was used to the full during the 
First World War, when he worked in a team under 
Prof. W. H. Perkin on the synthesis of dyestuffs 
which were urgently needed because the indusiry 
h&d been allowed to lapee in Britain, whereas it waa 
extensively developed in Germany: In the years 
Immediately folowing the War he continued to work 
under Perkin and was a well-known figure in the 
Dyson Perrins Laboratories at Oxford. In 1024 
Clemo was appointed director of the research 
laboratories of the British tion at 
Manchester, & post which he relin ed on his 
appointment to the chai of organic chemistry at 
Armstrong College (now King’s College, Newcastle 
upon Tyne). His tenure of the chair has been marked 
by considerable productivity and by the growth of 
the Department to its present high position in the 
chemical world. Clemo m his own work has been 
an O i disciple of Basyer and Perkin, and, 
while hig interests have ranged over the whole T 
of natural products, he has contributed fakes 
to an understanding of the lupm alkaloi He an 
his associates have also synthesized anti-malarials 
related to e, and m recent years Olemo has 
bean studymg the little-known alkaloid tazettine 
isolated from snowdrope, and has directed his 
attention to the widespread black pigment, melanin. 
Throughout his career Clamo has been devoted to 
the Tatory bench, and has set an example of 
personal mdustry which has stimulated his associates. 


Prof. F. S. Spring, F.R.S. 


Pror. F. 8. SrBrNG, who is to succeed Prof. Clemo, 
was educated at Waterloo Grammar School and in 
the University of Liv l, where he began research 
work under Prof. I. 'M. Heibron. In 1830 Spring 
went as assistant lecturer to the University of Man 
chester, and had attained the position of senior 
lecturer when he left m 1046 on his appomtment as 
Freeland profeasor of chemistry in the Royal Teoh- 
nical College, Glasgow. In his association with Prof. 
Heilbron as pupil and collaborator, Spring carried 
out an extensive and an impressive study of the 

of the sterols. Since going to Glasgow, he 
has built up a flourishmg school of 6rganic chemistry 
which has made important contributions to the 
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chemical substances. In this study they have suc- 
ceeded in isolating triterpenoids of unusual structure 
from Strychnos nux-vomica and from opium. Spring’s 
work has led him to close association with the 
medica] aspects of organic chemistry, and he has 
been Mmvestiga possibilities m the synthesis of 
cortisone as well as the possible relationship of 
steroid metabolism to arthritis. Sprmg has shown 
himself a master of experimental method and an 
original investigator: his enthusiasm and energy 
combined with his clear ingight into problems of 
organio ensure that the development of 
this subject will continue in Newcastle. 


Directorship of the Bermuda Biological Station : 
Dr. L. W. Hutchins 


Da. Loos W. HurourwB has been forced by ill- 
health to retire from the directorship of the Bermuda 
Biological Stetion, in whioh capacity he has served 
since 1949. Dr. Hutchins is a graduate of Yale 
University, receiving his doctorate in zoology in 
1941, and was Mary B. Muellhaupt Scholar at Ohio 
State University during 1941-42. He then became 
associated with the Woods Hole Ovceanographio 
Institutaon in connexion with investigations being 
made for the United States Navy on the prevention 
of marine fouling, and he contributed several chapters 
to a monograph on ‘The Prevention of Marine 
Foulmg”’, prepared by the Woods Hole Oceanographic 
Institution for the Navy. Dr. Hutchins is & specialist 
on the salt-water Bryoroe and has made important 
contributions to the interpretation of temperature 
ronation in geographical distribution. He 1s now an 
associate on the staff of the Woods Hole Oceeno- 
graphic Institution. 

The Bermuda Station was founded in 1901 by Dr. 
E. L. Mark, of Harvard University, for the scientific 
study of biology. When it was and 
incorporated in 1931, 16 received an endowment from 
the Rockefeller Foundation to permit it to function 
also as an oceanographic station, for which its 
location is admirable. Dr. Hutchins was well fitted 
to develop this part of ite activities, and he im- 
mediately imtiated a general oceanographic pro- 
gramme for working out the economy of the waters 
inside the fringing reefs and ther relationships with 
the ooean water outside. 


Dr. W. H. Sutcliffe, Jun. 


De. Winwiam H. Surocurrs, JUN., who has been 
appointed to succeed Dr. Hutchins at the Bermuda 
Biological Station, has served as staff biologist at 
the Station since 1951 and is consequently well 
acquainted with the local situation and the fauna of 
the islands. A native of Florida, he was educated at 
Emory University and at Duke University, where he 
was granted his doctor’s degree in 1850 for studies 
in marme ecology. Prior to going to Bermuda, he 


. worked at the Institute of Fisheries Research ] 


of the University of North Carolma, where he con- 
ducted research on zooplankton and on the oom- 
mercially important shrimp of Carolina waters. At 
Bermuda he has been investigating the biology of 
the spiny lobster, Panulirus on behalf of 
the Bermudan Government. He haa published 
pers on the taxonomy of the calanoid copepods of 
North Carolina waters and on the b and 
tion of the spiny lobster. Dr. Sutcliffe brings 
ue eek task ag director experiance m the application 


of oceanography to fishery problems. His pre- 
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decessor o an oceanio fisheries conference in 
Bermuda during 1951, at which the prospects for 
taking fish from the open and deep ocean—a difficult 
problem—were explored. An outcome of this was 
the provision by the Bermudan Government of & 
research vessel. for ocean work, which should enable 
valuable fishery investigations to be undertaken. 


Institution of Civil Engineers’ Secretaryship : 
Mr. E. Graham Clark, C.B.E. 
Wuan he retires this year on reaching the age of 
sixty-five, Mr. E. Graham Clark, searetary of the 
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Institution. A graduate of the University of Durham, 
deed t four years as a pupil and assistant 
ore the First World War took him into 
the 50th 50th (Northumbrian) Division, Territorial Forces. 
He was awarded the Cross, and on his 
return home in 1919 joined the staff of the Institution 
of Civil Engineers as chief technical assistant. He 
later became chief assistant to the secretary, Dr. 
H. H. Jeffoott. puit tiec die er- (cita us 
1037, Mr. Clark was chosen to succeed him. Only 
those who have worked closely with Mr. Olark know 
how loyally and enthusiastically he has striven to 
advance the prestige and usefulness of the Institution. 
He leaves an Institution which has greatly developed 
in character and influence during his years of offloe. 
Before his time, there were no special divisions of the 
Institution, no Colonial Engineering Conference and 
no International associations of engineering societies. 
The local aasociations and the associate members of 
the Institution were not represented on the Council. 
Institution meetings were relatively few and the 
publications far leas than to-day. 
The bringing together of the three major engineering 
institutions of Britain, the Civils, the Mechanicals 
and the Electricals, to work in oloee collaboration 
has been one of Mr. Olark’s noteworthy achievements. 
This rapprochement was soon followed by the 
formation of the Conference of Representatives from 
the Engineering Societies of Western Europe and the 
United States of America and the Conference of 
Engineering Institutions of the British Common- 
wealth. He has played a leading pert both in their 
and in the conduct of their business. Mr. 
was honoured for his services to 
by being created C.B.E. in 1948, and by pui MD 
ores hanora MB or di Un ec ot Du lin 
in 1953. 


Mr. Alexander McDonald 


lw succeeding Mr. Graham Clark as secretary of 
the Institution of Civil Engineers, Mr. Alexander 
MoDonald will be undertaking a task which has no 
equal in service to the civil engineering profession. 
A graduate of the University of Edinburgh, he 
entered the Nigerian eermg Service after 
"Hone in Britain. At the age of fifty, Mr. 
aDonald has completed more than twenty-five years 
service in Nigeria and has risen to become the 
Inspector-General of Works—the head of the Publio 
Works Department—a post which he has held with 
distinction during the past three years of active 
political change in that country. Hoe brings to his 
ECL cun Ben 0 a o EA 


ranging 
&nd has studied highway engineering in 
the United States. He has contributed two papers 
to the Institution. He has always shown a keen 
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interest in the affairs of the Institution, and it was to 
satisfy his desire for the Institution to play a greater 
rb ee ee ee ee 
lonial Engineering Conference, now held bi- 
ennially, was instituted; he was also the moving 
spirit m forming the West African Joint Branch of 
the three Institutions and is its first chairman. 


Verband Deutscher Physikallscher Gesellschaften. 


Wrru the close of hostilities in 1945 the Deutaoche 
Physikalische Gesellachaft and the Deutache Gesell- 
schaft für Technische Physik ceased to function ; 
later, in their place, there was founded the Verband 
Deutscher Physikalsoher Gesellschaften, made up 
of the follo flve organizations: Physikalische 

Gesellschaft in Bayer, Physikalische Gesellschaft xu 
Berlm, Phys I 


Pfalz. At & meeting of the Verband in Innsbruck 
last September it was decided that amends should be 
made to all former members of the two original 
German physical societies whose names were removed, 
for politioal or other reasons, from the societies’ rolls. 
There are many such persons, mostly living outside 
Germany, and an attempt has been made to get into 
rede bis  ocd va! Pad Sco ea Sa ba 


Unfortunately, in many cases 
Veo a ae 
ticular person is still alive and, if so, what is his 
address ; oonsequently, an open invitation is now 
being extended to all such victims of the Nazi per- 
secution to join the Verband Deutscher Physikalischer 
Gesellschaften. All those interested or anyone who 


Visas to the United States for Sclentific Workers 


A NEw survey of the effecta of the present 
Immigration legislation in the United States on 
issuing visas to foreign scientific workers is now 
being made by the Federation of American Scientists. 
The Federation wishes to be informed, with as many 
details as possible, of any case during the past two 
years in which & scientific worker was refused a visa 
ee ee ee crayon a 

that his projected visit to the United States had 
cancelled. All information will be treated 
San deneisll &nd no information wil be made 
ublio without the written oonsent of the person 
involved. The Federation is of the opinion that, if 
the present restrictive provisions on visas to the 
Array plaid oa ela rae adig qugpedd 
for the American public and Congress to be oon- 
vinoed of the inadequacy of the present law. This 
can be accomplished only by assembling information 
which shows the adverse effects of the present visa 
policy, and the co-operation of foreign scientists in 
this matter is therefure essential. Information 
should be sent to the Committee on Visa Problems, . 
Federation of American Scientists, 1749 L Street, 
N.W., Washington 6, D.O. 


M. and B. Laboratory Bulletin 


Tum first number of the M. and B. 
Bulletin, a new venture of May and Baker, the well- 
known manufacturers of chemical reagents, was 
published in January, and further issues are promised 
from time to time (obtainable free from May and 


428 


Baker, Ltd., Dagenham, Exeeex). This number is a 
well-printed, well-illustrated, folio-ized booklet of 
twelve pages. The promoters mtend to furnish 
information on apperatua, reagents and techniques 
from the work in their own laboratories, and on 
matters of interest to chemists generally. There is 
also & hint of forthcoming articles of wide cultural 
appeal by outside contributors. The editors have 
‘certainly in this first number set themselves & good 
model and produced a well-balanced journal. The 
articles, all by specialista, are entitled : lea 
& gas-scrubbing tower; potassium borohy ; and 
in & secondary modern school. To complete the 
contenta, there are four abstracta, illustrated and in 
amaller type, which deal with the contentas of a 
a sami-micro ozonirer; the handling of 


Composite Wood 

Taun term ' wood' is not ps very 
widely known, and the editor of the new journal, 
Composite Wood (1, No. 1; October 1958. From 
15 Beeson Road, New Forest P.O., Dehra Dun, 


U.P., India; price Re. 2.8), has 

title page his aime combined with a 

. to promote the study and praotioe of 
of 


of 
he extensively 
to this first number. The inclusion of an artiole by 
Dr. 


are information 

details of forthcoming specifications, and references 
to manufacturers’ publications on new adhesives. 
The &betracte deal fully with papers bearmg on 
composite wood, and, in the present issue, two books 
are reviewed. It is understood that the journal will 
be published every two or three months. 


Maps of Africa South of the Sahara 


A ust of “Maps of Africa South of the Sahara” 
has been compiled and published by the Scientific 
Council for Africa South of the Sahara (Publication 
No. 4; pp. ti+122; from the Council, Bukaru, 
Belgian Congo, 1953 ; 15 france). The list attempts to 
show the position in 1958. Historical maps have been 
excluded and so also have maps on & scale amaller 
than 1 : 1,000,000. Atlases are listed, but their 
contents are not detailed in broad terms. Maps of 
special subjects are included, such as geology, climate, 
vegetation and population. The mapping of Africa is 
iL Ql M ee 
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that have no maps. Every entry gives the scale and 
gouroe of publication. 


Molluscan Adaptation 
Taa shell, mantle and organs in the mantle cavity 
of the characteristic Pinna carnea have been investi- 
gated m detail with to their adaptation 
to the peculiar mode of life of this molluse by C. M. 
Yonge (Phil. Trans. Roy. Soc. Lond., B, No. 648; 
1953). The shell, the shape of which recalls a partially 
opened fan, in the living animal is found with the 
pointed end embedded in the substratum with half 
ita length, that is, considerably more than half ite 
area, projecting freely upwards. This allows the 
Sohaldné current with its contained food particles to 
be drawn from clean water above the bottom and, 
conversely, the exhalant stream does not disturb the 
mud. However, standing upright and having free 
mantle lobes, the animal must be liable to a certain 
amount of silting, ularly when the surrounding 
mud is disturbed. We therefore find that it produces 
a strong exhalant current and that it has a special, 
powerfully ciliated waste canal well provided with 
mucous glands, which plays an important part in 
removing silt and the pseudofisces. Such a projecting 
shell, incapable of withdrawing, is liable to injury 
and the mantle is highly retractable and not attached 
to the pert of the shell that ie exposed, so that it can 
be withdrawn to escape injury. It can quickly carry 
out but it follows from ite limited: attach- 
ment that the shell in ite projecting aree is composed 
of the priamatic layer only. This layer is, as usual, 
constituted by & oonchyolm network i ted 
with calcite crystals arranged in prisms. ere is a 
very much higher proportion of organio matter than 
in most molluses, so that the projecting part of the 
shell is flexible and hence leas liable to breakage. 
organ, a large 
function of whish 
n E Qu E 

shell, 
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Chemical Basis of Resistance to Fungal Attack 


Tua nature of the resistance of oats to Ophobolus 
graminis has been investigated by E. M. Turner by 
testing the reactions of two varieties of the 
to the sap (J. pude 4, 264; 1958). 
varieties of the fungus, Ophiobolus graminis 


reaction to sap extracted from oats; 
variety, which is incapable of causmg a lastmg 
infection of oats 9^ vivo, is inhibited by the sap in 


viro, whereas var. avenge, pathogenic to oats, oan 
grow in the sap. The inhibitory action of the sap is 
not due to & of food material required by the 


fungus, but to a specific substance or toxin. The 
method used for assaying toxicity is described. ‘The 
inhibitor is produced in considerable quantity in the: 
leaves and stems of oats and in smaller quantity in 
ede: It appears to a&ooumulate mainly during 

the period of active growth and to be leas active, or 
present in smaller concentration, in adult plants. It. 
can be detected in the seminal roots throughout 
their existence, although durmg the first three weeks 
of growth-O. graminis can invade the cells of the 
cortex, It is present in greater quantity in the 
crown roots, which are never penetrated. A similar 
inhibitor of O. graménts can be extracted from 
Arrhenatherum elatius, bub not from other grasses 
which, both in the fleld and in pot experimenta, 
appear to be equally reaistant. 
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Rouelle and Chemistry In France 

Ax interesting in Endeavour (July 1958) by 
Dr. Douglas McKie deals with Guillaume-Frangois 


Rouelle (1703-70), dsmonstrator in chemistry at the 
Jardin du Roi m Paris, and the teacher of Lavoisier 
and Diderot. He discusses a set of notes of Rouelle's 
lectures belonging to the Science Library of Clifton 
Oollege, and there is a coloured reproduction of a 
miniature of Rouelle, also in Clifton College. Dr. 
MoKie points out the i role which Rouelle 
took in the development of French chemistry ; but in 
seying that ib was he-who intzoduoed the phlogiston 
theory into France, Dr. MoKie seems to overlook the 
account of the theory contained in a two-volume 
book “Nouveau Cours de Chymie, suivant lea Prinoipee 
de Newton & de Sthal”, lished im Paris in 1728, 
at a time when, Dr. says, Rouelle was still a 
student. 


Watsonia : a Journal of British Botany 


BrarwwixG with the first part of Vol. 8 (pub- 
lished December 1958), Watsonia, Ths Journal of the 
Botanical Sootety of the British Isles, now appears in 
the format of moet i t scientific journals 
(obtainable from the Department of Botany, British 
Museum (Natural History) London; "75. 6d. per 
part). The aim of this journal is to provide a medium 
for the publication of original work on the taxonomy 
and distribution of flowering planta, vascular orypto- 
gams and charophytes in the British Islea. Included 
in the present part are contributions relating to 
Monta fonioana, Nuphar intermedia (a 
relict hybrid), regional variation in Alnus glwutenosa, 
Arctic plants not yet found in Britain, the distribution 
of Dryopteris Borreri, and notes on Caren flava. 
Careers In Agricultura! Research 

A vuBEFUL pamphlet entitled ‘Careers in Agri- 
cultural Research—Training Granta, Studentahips and 
Fellowships awarded by the Agricultural Research 
Council, 1954" has recently been issued by the 
Agricultural Research Council. There are openings 
for research workers in many of the twenty-six 
agricultural research institutes financed by the State. 
In addition, certain appointments in universities 
and other research institutions are financed by the 
Council; many of these are temporary in character, 
but are particularly attractive to the young worker 
who wishes to work under the personal guidance of 
& distinguished scientist. The pamphlet also gives 
useful mformation about the scientific staffs of the 
Counoil and of the State-aided agricultural research 
institutes, and about the advisory services. This year 
the Council is again offering two veterinary olinical 
fellowships to provide opportunities for suitably 
qualified veterinary olinicians and pathologists 
of Ph.D. standing to continue research for two 
or three years. The fellowships will be renewable 
annually up to a maximum of three-years and will 
carry a stipend of £850 a year. In addition, the 
Council i» continuing to offer a limited number of 
junior agricultural research fellowships, carrying & 


stipend of £630 a year, to research workers of out- ' 


standing ability; and a larger number of post- 


for awards should.reach the Council by 20. 
Further information and & copy of the pamphlet oan 
be obtained on application to the Secretary, Agri- 
cultural Research oil, Cunard Building, 15 
Regent Street, London, §.W.1. i 
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Postgraduate Agricultural Scholarships 


Tua three Agricultural Departments of the United 
Kingdom have been allocated £625,000 over the next 
three years from the general allotment of Coun 
Funds given by the United States to Great Britain 
and other countries for moreasing pro- 
ductivity. It has now been announced that £25,000 
of this sum will be devoted to te scholar- 
ahipe, the distribution being land and Wales, 
£15,000; Sootland, £5,000; and Northern Ireland, 
£5,000. In England and Wales the scholarships will 
be awarded in the following subjects, the qualifica- 
tions required bemg sonsiderabls higher than for 
ordinary postgraduate scholarships: agricultural 
economics; farm management; estate manage- 
ment; and land eoanomios and land use. Their 
value will be £400-£800 a year free of income tax 
plus all compulsory fees, authorized travelling 


Australlan and United Kingdom Postgraduate 
Research Studentships tenable In Australla , 


To assist m the movement of scientists between 
various parts of the British Commonwealth, the 
Australian Commonwealth Scientific and Industrial 
Research Organization and the Department of 
Scientific and Industrial Research and the Agri- 
cultural Research Council of Great Britain are 
collaborating in an arrangement for providing a 
lmited number of postgraduate research student- 
ships tenable at Australian universities or other 
approved Australan research institutes. Under the 
arrangement, an allowance of £A600 a year and 
other approved expenses in Australia will be made 
by the Commonwealth Scientific and Industrial 
Research Organization, and the t of 
Scientific and Industrial Research or the Agricultural 
Research Counsil, as may be appropriate, will pay 
travellig expenses to anil from Australia. Candi- 
dates must be honours graduates im science or 
agriculture, and must be Britiah subjects normally 
resident in the United Kingdom. Tho awards will be 
tenable for two full years in Australia. Full details 
regarding the conditions of the studentahips are being 
made available to all departments of the natural 
sciences and agriculture in universities in the 
United Kingdom and to technical colleges and poly- 
technics. 

Sixth Commonwealth Entomological Conference, 

London i 


THa sixth Commonwealth Entomological Con- 
ferenoe will be held in London Pii, cuum 7-16, 
and will be i by the Commonwealth 
Instituto of Entomology, London. Delegates 
to the Conference are being nominated by the 
Governments of the various countries of the British 
Commonwealth, including many of the Colonial 
Territories. In addition to the business meetings, 
which will be attended only by delegates, there 
will be open meetings on July 8, 9, 12, 13 and 16, 
at which subjects of wide interest to economic 
entomologista will be discussed. These open meetings 
will commence with short read by invitation, 
the subjects being as follows: recent developments 


'in the use of insecticides on fleld crops and against 
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locusta and taetse flies; the effect of msecticides 
and other chemicals on the balance of animal popula- 
tons; the devel t of resistance to Insecticides ; 
the estimation of losses from pests; the biological 
control of insects and weeds; the supply and train- 
ing of insect taxonomists ; pests of tropical cereal 
crops; developments in work on pests of stored 
products; problems of forest entomology ; develop- 


ments in termite research; recent developments in 


research and control of locusts and of tsetse flies. 
A report of the Conference will be published by the 
Commonwealth Institute of Entomology and will 
include reviews of the progreas of economic entomo- 
logy made by the Commonwealth countries during 
. the six years elapsed since the last Conference. 
Programmes giving full details will be available about 
four weeks before the Conference from the Director, 
Commonwealth Institute of Entomology, 41 Queen’s 
Gate, London, 8.W.7, to whom all inquiries should 
be sent. 


Development of the Mammallan Embryo: Cold 
Spring Harbor Symposium 
Tua nineteenth Oold Spring Harbor I 
on Quantitative Biology will be held durmg June 
7-14, when the topic of “The Mammalian Fostus— 


and trophoblast of the conceptus. Attention will be 
focused on the homeostatic factors that contribute 
to normal somatic and visceral devel t of the 
embryo to meet the requirements of living before, 
during and just after birth. Twenty-four of the 
participants will come from European countries, 
including Belgium, Finland, France, Great Britain, 
Treland, Netherlands, Norway, Sweden and Switzer- 
land. The seas pani tg aperto Ae 
Carnegie Corporation of New York, the National 
Science F tion, and the Association for the Aid 
of Crippled Children. The programme and any 
further information can be obtained from the 
Biological Laboratory, Cold Spring Harbor, New 
York. z 


International Photoblological Congress In Am- 
sterdam 


THa Comité International de Photobiologie (O.I.P.), 
known before 1951 as the Comité International de la 
Lumiére, will be holding an international congress in 
Amsterdam during A 23-28, 1954, organized 
by the Netherlands Committee on Photobiology. 
The aims of the Committee are the stimulation of 
scientific research in the physice, chemistry and climat- 
ology of ultra-violet, visible and infra-red radiations 
as they pertain to biology, and the study of the effects 
and applications of these radiations in biology and 
medicine. The congress will review the present state 
of knowledge in certain important fields of photo- 
biological investigation, pure and applied, and will 
provide a forum for the presentation of new 
researches ; to this end three symposia will be held, 
with the chairman shown, as followa: photoperiod- 
ism in planta and animals (Dr. R. van der Veen, 
Eindhoven) ; the effects of ultra-violet radiation on 
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genetio elements of cells (Dr. R. Latarjet, Paris) ; and 
the fundamental effects of light on the skin (Prof. 
James Hardy, Philadelphia). In addition, it is planned 
to have reports on photopathology, phototherapy 
and on methods for the meesurement of radiation. 
The three languages of the Congress will be English, 
French and German. Persons wishing to attend the 

should write as soon as possible to the 
Secretariate Congress C.I.P., Radiologisch Labora- 


European Congress on Clinical Chemistry 
Tus first European Congreas on Clinical Chemistry 
wil be held in Amsterdam during September 23-28 
(Royal Institute for the ios, 08 Mauritskade, 
Amsterdam-O), under the auspices of the Commission 
on Clinical Chemistry of the International Union of 
Pure and Applied Chemistry, and will be organized 
by the Netherlands Society for Clinical Chemistry. 
The two leading subjects will be: 1 in the 
olinioo-ohemical laboratory ; and physical methods 
of measurement in connexion with olinico-chemical 
problems. These subjecta will be presented in sym- 
posia, made up pertly of lectures given by invited 
speakers and partly of free communications, for 
which & maximum of fifteen minutes will be allowed. 
Those who wish to read & communication should 
send in their papers, accompanied by a summary 
of 100-150 words, to the secretary of the Congress, 
Ir. O. Meulemans, Racinelaan 17, Utrecht, before 
l. Excursions to various institutes end 
tories and also to places of interest in the 
Netherlands are being planned. The fee for the 
Congress is full members 25 florins (about £2 7s.) and 
those accompanying members 10 florins. 


Announcements 


Pror. J. K. CHARLESWORTH, Department of 
Geology, The Queen’s University, Belfast, has been 
awarded the Neil Prize for 1951-53 of the Royal 
Society of Edinburgh for his work on the glaciology 
of Scootland and his other valuable contributions to 
geology. 

Toa American Association of Scientific Workers 
ig to celebrate Prof. Albert Eimstem’s seventy-flfth 
birthday on March 14. The celebration is designed 
to emphasize his contributions as & great scientist, 
bumanitarian and defender of human rights and 


THs Royal Dutch-Shell Group 
offering a research studentship in geophysics of value 
£450 & year (£500 for married men) and tenable for 
two to three years at the University of Cambridge, 
which is open to men of any nationality lees than 
twenty-seven years old. Further information oan be 
obtained from Mr. B. C. Browne, Department of 
Geodesy and Geophysics, Downmg Place, Oam- 
bridge, whom application must be made by 
July 1. 


Two Ramsay Memorial Fellowships, worth £400 a 
year plus & grant for not ex ig £100 a 
year, are being offered for chemical ch; they 
will normally be tenable for two years. One of the 
Fellowships will be limited to candidates educated in 
Glasgow. Further information can be obtained from 
the Joint Honorary Secretaries, Ramsay Memorial 
Fellowships Trust, University College, Gower Street, 
London, W.C.1, to whom application forms must be 
gent not later than April 21. 
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BRITISH IRON AND STEEL RESEARCH ASSOCIATION 
WORK AT SHEFFIELD LABORATORIES 


HE laboratories of the British Iron and Steel 

Research Association in Sheffleld, which have 
recently been opened, have been built to provide 
laboratory and plant facilities for three of the 
Association's five divisions—those concerned with 
steelmaking, metal-working and metallurgy. 


particularly in that connected with the iron and 

steel industry. This is the very great difference in 

soale between laboratory bench-work and industrial- 

plant operations, which tends to make I ton 

operating plant extremely expensive and diminishos 
value of much preliminary work. 

In addition to the more usual research facilities and 
offices, therefore, there are at Sheffield two so-called 
‘plant laboratories’ in which experiments not far 
removed from the soele of steelworks operations can 


site, one of which is oocupled by the Cutlery Research 
Oouncil, an independent body which makes use of 
the Association's central administrative services, and 
works in cloge liaison with the three divisions of the 
Association. 


Steelmaking Division 


The Division is naturally concerned 
particularly with fuel efficiency, and carries out many 
-trials and observations on industrial furnaces. 
Fairly recent extengions concern the measurement of 
flame heating-power and ite relationship to changes 
In furnace-operating conditions. This is an a b 
to apply in steelworks practice the results of 
work of the International Flame Radiation Com- 
mittee on the experimental furnace at Ijmuiden. 
One of the Ijmuiden results requiring further study 
is that steam reduoes flame-radiating power, yet an 
inarease in steam/oil ratio is known to give faster melt- 
ing m many furnaces. This may be due to several 
combined effecta ; for le, morease of steam will 
increase the momentum of jet, and may therefore 
meorease the convective heat transfer, which is known 
to be very important durmg the melting-down stage. 
Other fleld-work related to fuel efficiency is that 
oonoerned with the infiltration of oold air in open- 
hearth furnaces. Two techniques of measuring the 
air or gas flow in the flue system of such furnaces 
have been developed. The first was based on Pitot 
tube surveys across sections of the system, which 
proved nob to be of general application because 
many furnaces have no suitable location for Pitot 
tube measurements. In the second technique, there- 
fore, radon waa injected into, and traced through, the 
system. This technique is applicable to all furnaces, 
and permits a much more detailed survey to be 
made of the flow in furnace systems, includmg 
leakages at valves. Investigations of flow are usually 
accompanied by temperature measurements of the 
preheated air supply. The many instrumenta such 


— 


as suction pyrometers, radon tracer and various 
calibration equipments needed for this fleld of work 
are kept at the Association's Sheffield laboratories 
ready for use at member firms’ works. 

Work carried out in the Sheffield laboratory iteelf 
maludes á number of intensive studies on the chemical 
engineering aspects of mixing metals and slags. 
Experimente have been done on the rate of reaction 
between metal and slags using various methods of 
stirring. Some of the more spectacular of these 
involve breaking down the molten iron into very 
ur TE E a E end alles 
them to Into the molten slag. In all such experi- 
within & minute or so after the additions of iron, and 
by carefully orushing the slags it was possible to 
extract the iron 


10-cwt. electrio arc furnace of a design to facilitate 
experimental work. This is being used for, among 
other things, studies of the economics of this method 
of steelmaking with the view of possible extension of 
its fleld of usefulness. Many types of high-quality 
bulk steel which it would be technically advantageous 
to make in electric arc furnaces are only just beyond 


experimental furnace has a very large 
for itd size (500 kV. amp.), and the effects of high 
power inputs are being examined. The biggest effect 
so far found is, ne , that of rate of power mput 
during melting down on power consumed during this 
period: and ti the: Acsaietian's furmdóe about 30 per 
cent leas power is required with an input-rate of 
500 KV. amp. than with 250 kV. amp. 

A further important purpose of the furnace is to 
provide molten steel for a variety of experiments, 
mainly on problems of casting. A commercial-scale 
continuous ing plant to the Association's design 
is now being b at a Sheffleld works, and work 
continues on the many practical problems involved. 


. Mechanical Working Division 

The Mechanical Working Division has a wide range 
of metal-forming and experimental plant housed in a 
fine, one-story building of 10,000 sq. ft. floor area. 
A 14-ft. four-high reversible cold-rollmg mill is 
equipped to allow as wide a field of oold-rolling 
research as possible to be undertaken. Operating 
conditions have therefore been extended far beyond 
the normal production limits. At present the mill is 
equipped with a method of automatic gauge control 
developed by the Association on the basis of some 
years of work on the causes of gauge variation in 
rolled strip, in the course of which useful fundamental 
contributions to knowledge of the plastic behaviour 
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of metals have been made. Continuous measurement 
by roll force meters of the separating force of the 
rolls indicates gauge variation; this is fed into a 
control circuit which immediately corrects variation 
either by altering the strip tension or the gap between 
the rolls. As an le of the potentialities of the 
method, a rundown of gauge of nearly 0.002 in. on 
0-040 in. between 30 ft.fmm. and 250 ft./min. 
regularly occurred on an experimental 10-m. two- 
high mill without automatic control; with ib, the 
entire strip was held to within + 0-0001 in. at all 
speeds. demonstration was repeated on a much 
larger scale by ipping & 56-in. wide four-stand 
oold reduction Mill ona of the largest of such plante 
in Europe, with a similar type of control. It was 
found possible, even on this scale, to roll consistently 
at all speeds to far closer tolerances than are at 
present possible without sutomatio control. . 

After these trials and demonstrations, a iod of 
intensive development is necessary, in ich the 
Association’s 14-in. experimental mill will play an 


and reduotion-rates are being used, and attempts 
are being made to correlate the resulting mechanical 
properties within the material with the actual forgmg 
strains as determined from ically similar 
experiments using ‘Plasticine’. It may then be 
possible to specify with more certamty the optimum 
forging reduction and the sequence of operations 
necessary to uoe desired properties. : 
The ie dais machine ıs being used for 
examining problems of high-speed wire-drawing, in 
gui a the limitations imposed by Llubrioation. 
e film thickness of the lubricant is being studied 
by measuring the electric resistance of the die-wire 
interface. This resistance is much than one 
would expect if the film were only & few molecules 
thick. Moreover, it is markedly dependent on speed. 
In one instance, the resistance increased from about 
10 ohms per sq. cm. at 5 ft. per min. to about 
50 ft. per min. with peaks 
sq. am. Experiments at 
are in progress and give 
picture. Current investigations are also 
concerned with improved methods of applying the 
Inbricant; for example, by eleotrod ion from 
solution on to the moving wire. It is hoped to obtam 
in this manner & more consistent thickness of 
lubricant film and therefore & more uniform per- 
formance of the die. ° 
The success of experimental research in metal- 
working depends to a large extent on the develop- 
ment of theory both to guide the choice of experi- 
ments and also to enable the results +o be effectively 
interpreted. There is within the Mechanical Working 
Division & section concerned with theoretical plas- 
ticity, which has made useful contributions to the 
practical work. Exact and approximate plastio-rigid 
solutions have been shown by experiment to be a 
good guide to the behaviour of real metala. 
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‘Metallurgy Division 


The Metallurgy Division at Sheffield inoludee 
facilities for heat-treatment, general metallurgical 
examination, mechanical, magnetic and electrical 
testing and X-ray structural studies as well as for 
chemical, spectrographic and vacuum fusion analysis. 


The fatigue-testing laboratory and the minu Beso : 
may 


electric furnace, in which 656 Ib. of 
be melted and cast in vacuo, are of particular 
interest. 

An important part of the work is concerned with 
researches on pure materials. Small variations in the 
amounts of residual elementa found between different 


properties of steels carried out.on alloys made from 

materials provides valuable background in- 
ioca: As such regearch is expensive and cannot 
be undertaken by every industrial laboratory, it is 
particularly suitable for a research association. At 

t this work includes the study of the effecta of 
nitrogen and carbon on the strain-ageing character- 
istics of pure iron, and the effect of impurities on 
the io and electrical properties of pure 
silioon—iron sheet, while a study of the properties of 
alloys made from pure materials, and having com- 
positions similar to the nominal compositions of 
commercial steels, is contemplated. 

In the studies of silieon-iron sheet of the type 
used for transformer cores, the affect of small con- 
trolled amounts of nitrogen are being studied with 
the view of determining the indirect effect which 
nitrogen has through ita influence on the crystal- 
lographio texture of the cold-rolled sheet, and the 
direct effect of nitrogen as an impurity. The 
variations in texture are being studied with a torque 
magnetometer which gives an indication of the 
anisotropy, and also by orthodox X-ray methods 
which -give quantitative information &bout the 
texture. The magnetic properties of the ailioon—-iron 


are being studied by means of & standard instrument. 

The i laboratory is equipped with twelve 
fatigue-testing machines of the two-point loading 
rotating ing type, similar in deeign to those 
used by the i I I Research 


cal 
ization and the National Physical Laboratory. 
The speed of the machines is controlled, and rates 
um oT e 
machines are clear of any resonance which might 
influence the results. Each of the twelve machines 
is therefore able to provide approximately 7,000,000 

streas cycles every 24 hr. 

The main programme is concerned with the 
systematic sampling of three commercial oaste of 
steel, using same 3,000 test pieces, to gain informa- 
tion on likely variations within oeste of steel and 
between different casts of steel of the sème speci- 
fication. Information is also sought on whether 
structural variations in the mgot give rise in the 
rolled or forged products to significant variations in 
fatigue properties. and if they do, whether these 
variations are more pronounced in same ingota of a 
cast of steel rather than in others. The programme 
takes into account the fact that it is now widely 
appreciated that such values as fatigue life, fatigue 
or endurance limit are not exact values but are, in 
fact, statistical in nature. It has therefore been 
planned in collaboration with the Association's 
operational research section. 
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BIOLOGICAL SPECIFICATION AND 
BIOLOGICAL STANDARDS IN THE 
BRITISH PHARMACOPGIA, 1953* 


By Prop. A. A. MILES, C.B.E. 
Lister Institute, London, S.W.] 


NUMBER of reputable drugs in common use 
to-day have been fully explored by chemists 
and physicists, so that we know ther chemical con- 
stitution, and, in many oases, can synthesize them. 
In a publication like the “British Pharmacopoeia, 
1853", which specifies these drugs for publio use, it 
is enough for most drugs to state the degrees of 
chemioal purity required to ensure that the medical 
practitioner and the Deu public have medicines 
D But there are a number 
substances available for the prevention and cure 
of disease, usually obtained from animals or planta, 
whioh we reoognixe mainly by their biological &otivity, 
and although we know something of their chemistry 
we do not know enough to recognize an active 
P tion by chemical tests alone. 
of these ‘biologicals’ may m time yield to 
chemical analysis, if are small enough or simple 
enough in structure. It is significant that, of the 
substances in the ''Pharmaoopoei&" the molecular 
weight of which can be stated, only sixteen are 
greater than 500, and two greater than 1,000. We 
. Shall wait long for the i of any active 
prinoiple, not a polymer, that has a molecular weight 
much greater than 1,000. In the meantime, drugs 
like msulim and the antitoxio globulins with molecular 
weights in the tens and h of thousands, and 
the various immunizing antigens and vaccines, are 
quite beyond chemical specification. Apart from 
testa of identity, the moet important biological 
specifications that complete the inadequate chemical 
oe physical specifications in the pharmacopaial 
are the potency requirements. Now 
biol potency is by definition & measure of 
acti in some biological systems. The system 
bea le animal, such as a cat ; uc 
like & guinea ig uterus or @ suspension of red blood 
cells ; aru culture A, Whatever the system, 
our first idea of potency is the amount of a substance 
that does something observable to it.  Sinoe we 
cannot test the activity in the human subject, we 
have in all cases to make the assumption that the 
effect we measure in the biological system is an 
indication of the effect we want to produce in the 
human patient. Sometimes that assumption proves 
to be unjustifled, because we are using the wrong 
biol system, or observing the wrong effect in 
the right system; but in moet cases it has proved 
to be correct. Our next problem is to translate the 
affect we observe in the test system into a measure 
of the potency of the drug. 
The estimation of potency as the amount of a 
substance that produces & defined response in & 
iven biological system is subject to the notoriously 
variability of such systems, inoluding the day- 
to-day variability m one laboratory and variability 
between laboratories. The limite of error of such 
‘direct’ estimates of potency can only be guessed, 
and the reliability of such guesses parallels our success 
in achieving & precise specification of the biological 


* Sobetance of a paber before the Pharmacentisal Sooty, read on 
Deoember 10, 19638. 
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we oan make only very imprecise measures of 
tency, clearly we are in no position to specify a 
that ig poisonous in an over-dose’ or endangers 
the success of the treatment m under-doses. Happily, 
in & number of substances the biological activity of 
which can be measured only by the direct method, 
over-doeage is not medically dangerous, and we can 
ensure that the patient gets enough by giving plenty. 
This state of affairs applies, for example, to the 
prophylactios used for the prevention of diphtheria. 
With & substance like insulin, where an over-dose 
may mean one kind of coma and an under-dose 
another kmd, our methods must be precise. To 
substances like this it is possible to apply the more 
precise, ‘orthodox’ bioassay, in which the biological 
test system is in effect specifled for each assay by 
testing a standard preperation of the drug in parallel 
with the unknown. Potency is then expressed in 
terms of the standard, not, as in the direct assay, In 
terms of an unstandardizable animal or other bio- 
logical object. Biological standards may be used in 
this way when the active material oan be preserved 
In a stable form, and when it is reasonable to assume 
that the active principle in the standard is homo- 
geneous and similar to that in the material bei 
assayed; and that the biological response observ 
is due to the substance the thera action of 
which ib is intended to exploit. In the “British 
Pharmacopaia’”’ the biological standards prescribed 
for use are either international standards maintamed 
by the World Health Organization or, when there is 
no international standard, British standards estab- 
lished by the Medical Research Counoil. 

Bioassay of a is sometimes called ‘standard- 
ization’. The term, ver, should be confined to 
the establishment of the standard preparation. Thus, 
dibibana santor was staddariicd ones ond for 
all when, in 1922, the International Standard for 
Diphtheria Antitoxin waa est up and unite of potency 
accepted. Assays of potency made in terms of this 
standard are parts of ‘specification’ of therapeutic 
and other preparations of diphtheria antitoxin. We 
thus have a number of drugs the total specification 


of which, as in a pharmacopaial monograph, include 


` & biological specification in terms of & standard and, 


where no standard is available, some much less 
noe biological specifications in terms of a bio- 
ogioal test object. 

The bicassays in the “British Pharmacopaia, 
1953” are Introduced by a section on the principles 
of modern bioassay. Most assays are now designed 
to yield answers such that the responses to graded 
doses of the standard and the test tion can 
be transformed by suitable arithmetical 
tions into numerical values that will yield a linear 
response when plotted against the logarithm of the 
dose; and when- both the standard and test pre- 


paration give substantially parallel linear dosage- 


Smoe 1948 E PeR , aay methods and 
biological standards have been made available for 
&ureomyoin, scarlet fever antitoxin, globin rino 
insulin, d-tuboourarine and dimeroaprol. 

Globin zino insulin is because, although 
it is used olinioally as a insulin, it is not 
possible to demonstrate any laee ui delay effect 
in rabbits without using prohibitive numbers of 
animals. ieee is no test for delayed 
action in the “P d 
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The specification of immunologioal produote leaves 
much to be desired from the formal point of view. 
In few of the antitoxins for which there are standards 
is an orthodox assay, with calculation of fiducial 
limite of error, ; but the precision and 

that might be attained if better assays were 
defined are probably unnecessary. For a large group 
of substances—the living vaccmia virus which ocon- 
stitutes the amallpox vaccine, and the living sus- 
pension of B.C.G. (Bacillus of Calmette and Guérin) 
which is & tuberculosis v&ooine—there are no bio- 
logical standards; they are all assayed directly m 
laboratory animals, with the t risk of a 
highly variable result. With B.O.G. vacame, the 
results of even the various direct assay and testa 
have anly a retrospective interest, because they take 
three weeks to sm months to complete and the 
vaccine keeps ita potency only fourteen days after 
issue for use in man. The ‘dead’ vacomes—that is, 
bacterial suspensions of killed typhoid and 
typhoid bacilli, whooping cough bacilli, p © 
bacilli and so forth—are not assayed for potency at 
all. At present, reliance is placed on the selection of 
the right strain of microbe to start with, and its 
proper cultivation and treatment in the manufacture 
of the vaccine. In other words, the speorfication 
streases the ‘pedigree’ of the finished product as well 
as its properties at the date of issue. 

With the exception of thrombin, hæmoglobin and 
fibrinogen, nane of the human blood producta in the 
Davat aria can be assayed Diologicellys Or 
even specified in any precise way; but there are 
ee ae 

lood will be the source of the various blood producta 
—''Whole Blood”, "Human Rerum” or ‘‘Fibrinogen”’, 
and so forth—all of which are, on the face of it, very 
Bketohily described. 

These gape in the specifloations are, however, only 
& t. It must be emphasized that all such 
P i substances—immunological and 

uman blood producte—for which the biological 
specification is py ended Inadequate are under 
the control of the Therapeutic Substances Act. 
That is to say, they can be manufactured for sale 
only under licence from the Ministry of Health; it 
is consequently not enough that a vaccine should be 
prepared in such a way that it passes & biological 
test as laid down in the 'Pharmaoopeoeis". Ite con- 
trol ends, nof begins, with the teat of the finished 
product. It has always been the policy of the 
Ministry of Health m applying the Therapeutic 
Substances Regulations, and of the Medical Research 
Council in advising an the research of ther 
application, to recognize that the control of these 
biological substances begins in the producing labor- 
atory, 80 that all stages from the raw material to the 
finished product are in charge of expert staff who 
work so as to leave no loophole for variability so 
gross as to lead to unwanted results in the use of 
the ; 

The prescribed methods of control in the "Pharma- 
coopæœia” are instructive in that they range from the 
simplest testa of activity in the animal to the most 
elaborate assays whioh in design and execution would 
satisfy the most meticulous biometrician. The 
differences necessarily reflect the differences in our 
current ‘knowledge of these substances and how to 
handle them in the laboratory. Imperfection there 


must be, because we can often recognize and purify. 


an active principle which it would be wrong to 
withhold from the practitioner of medicine until we 
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know exactly what it is. But it is comforting to 
reflect that no such substance is included in the 
"Pharmaoopoua'" unless the imperfections in our 
knowledge have been removed at least so far as 
knowing the potentialitiea of the drug, both bene- 
ficial and dangerous. ‘The biological specifications 
in the ‘Pharmacopais” ensure that we know well 
enough what amount of a drug will have no effect ; 
what amount will have & beneficial effect ; and when 
the second amount is exceeded, where the danger 


zone begins. 


ALGAL PHYSIOLOGY AND 
BIOCHEMISTRY 


T has long been recognized that certain algae are 
particularly suitable as experimental material m 

the Investigation of some of the classical problems of 
plant physiology and bidchemistry. Valuable and 
extensive information about them has been &ocumu- 
lated, but it seems that concentration upon such 
species has resulted in inadequate appreciation of 
the variety of physiological behaviour and chemical 
activity which is to be found among the algae. `A 
symposium on the physiology and biochemistry of 
thjs group of plants, in which the contributions were 
mainly concerned with species more familiar to 
marine and freshwater biologists than to most plant 
physiologists, is therefore of particular interest and 
an indication of Increasing realization of the intrmeic 
interest of Such a symposium, arranged by 
the British Phycological Society, was held under the 
chairmanship of Prof. W. H. Pearsall in the Botany 
Department of University College, London, on 
January 1l. . 

In & paper on the physiology of algae other than 
Chlorella, Dr. G. E. Fogg directed attention to 
features in which certain species being investigated 
by the Unit for Algal Physiology at University 
College differ markedly from CAlorella, the genus of 
algao best known to the physiologist. Monodus 
subterraneus, & member of the Xanthophyoese, is 
morphologically the analogue of Ohlorella, but unlike 
members of this genus cannot tolerate wide variation 
in the compoaition of the mineral medium in which 
it grows and appears to be an obligate phototroph. 
Anabaena oylendrica, a nitrogen-fixi blue-green. 
alga, has proved particularly suitable for investiga- 
tion of the metabolic role of molybdenum. Resulte 
recently obtained show that this trace element is not 
ee concerned in nitrogen metabolism but 

t it exerta ite effecte via carbohydrate meta- 
boliam and that the symptoms of ite deficiency can 
be annulled in Anabaena if a suitable intermediate 
such as fumarate is supplied. Although all algae so 
far examined fram this pomt of view, includmg 
Chlorella sp., produce extracellular peptides to a 
greater or leaser extent, Anabaena is a particularly 
favourable organism for the study of this phenomenon. 
Formation of chemical complexes with toxic or 
nutrient substances by the extracelhilar po tide 
of this alga can in oertain circumstances have 
important effects on growth of the organism. The 
variation in proportions of carbohydrate, fat and 
protein shown by Ohlorella spp. according to the 
conditions under which they are grown is also to be 
found m other algae, although in Tribonema aequale, 
for example, the possible range appears to be more 
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restricted. Blue-green algae seem to be incapable 
of accumulating high proportions of fat, as do 
Chlorella spp., under conditions of nitrogen-deflcienoy. 

braunsi, which possesses chlorophyll b 
and whioh must therefore be l to the 
Chlorophyoeee, is remarkable in accumulating high 


PUE of unssponifiable lipoid. 

. L. Fowden (University College, Londan), in 
reviewing present knowledge of the amino-acids and 
proteins of algae, pointed out that although the early 
work on this subject represents a considerable tech- 
nical achievement, analyses by modern methods 
such as chromatography are not only performed 
more rapidly but also afford much more reliable 
resulta. Study of free ammo-acids has shown that 
In Chlorella vulgaris, at least, the pattern of their 
metabolism is similar to that in higher planta. 
Among the free amino-acids, glutamic and aspartio 
acids and alanine are present in highest concentration, 
and other amino-acids can be formed by trans- 
amination fram these to appropriate keto-acids. There 
are particular amino-acids characteristio of oertain 
groups ; this affords another example of the correla- 
tion to be found between biochemistry and oclassifica- 
tion in the algae. Quantitative analyses of the amino- 
acids of the bulk proteins. of several algae, cluding 
CAlorelia, Tribonema, Navicula and Anabaena, have 
now been made and show that the same amino- 
acids are present in much the same proportions as in 
the green leaves of higher plants. Early reports that 
certain amino-acids are absent from the proteins of 
some groups of algae were based on results obtamed 
with inadequate anblytical techniques. The propor- 
tions of different amino-acids in the bulk proteins 
of Chlorella vulgaris do not change markedly during 
the growth of cultures. Nothing is known as yet of 
- the individual proteins of algae; but study of them 
is beginning with attempts at their separation by 
electrophoretic methods. 

A paper by M. R. Droop (Marine Station, Millport) 
was concerned with the biology of hmmatochrome 
in Hasmatococous pluvialis. Tho accumulation of this 
pigment, the prinai constituent of which is the 
carotenoid astaxanthin, ia known to be promoted 
by high light intensity, by the ly of acetate, or 
by nitrogen deficiency. These effects have- been 
confirmed; but it has been found that hsmato- 
chrome is also formed when growth is limited by 
phosphate, nitrate In excess. No hmmato- 
chrome appears while oell multiplication is going on ; 
when growth has ceased, its accumulation is most 
rapid when both o io carbon and carbon dioxide 
are available and slowest when carbon is in short 

ly. The effect of organic carbon is i dent 
of light. It seams, therefore, that the formation of 
hsamatochrome is promoted by factors which inhibit 
oell division but not carbon assimilation. Superficially, 
hematochrome appears to be a reserve product, but ita 
utilization and its relations to starch and fat have 
not been investigated. The red Hasmatococous which 
occurs naturally is in a non-dividing condition, the 
eg a een a adidas fr 
to be built up rapidly from large numbers of aplano- 


spores. 
The kmetics of growth of & marine unicellular 
alga, long known as Niizschéa closteruum forma 
manutissima but of doubtful affinities, were described 
by Dr. C. P. Spencer (Marine Station, Bangor). This 
form, unlike most marine is sufficiently robust 
for routine laboratory ing and has the further 
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advantage that ita growth may, under oertain con- ~ 
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‘ditions, be followed accurately by determination of 


of algae. These included 
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the optical density of the culture. The alga undar- 
goes a period of exponential growth following inocula- 
tion mto fresh medium, but even under constant 
conditions -irregularities sometimes oocur in this 
phase. These irregularities disappear on repeated sub- 
culture in medium of the same composition, and 
to be connected with adaptation to altered 
P hate concentration. A lag phase is observed 
following inoculation into fresh medium if the inocu- 
lum is taken from a culture in which maximum oell 
ity has been reached. Unless a massive inoculum 
is a lag phase of about five hours is also observed 
if the parent culture was in the early exponential 
phase. This suggests that some factor excreted by 
the cells must reach a certain concentration in the 
medium before exponential growth can begin, and 
this idea is confirmed by the finding that there is 
no lag following inoculation from the early exponential 
phase into medium in which growth has already 
occurred and which has been enriched with phosphate 
and nitrate. These resulta were obtained with media 
in which nitrate was limiting; phosphate-deficient 
media may produce cells having a lag phase of the 
order of ninety hours. Relatively high concentra- 
tions of phosphate sometimes exert a lethal effect, 
& on that has been observed with oertain 
o algae and which may make it advisable to use 
phosphate-poor media when bringing & species into 
culture for the first time. 
The mechanism of the absorption of glucose by 
Soenedesmus 1 1 


oxidative assimilation by this organism, one-sixth of 


tion rather than one of simple 
tions are consistent with 
the idea that this active absorption is effected by a 
phosphorylase situated on the oell surface. Thus, no 
free glucose has been detected inside the cells by 
ahromstographic methods, and phloridzin, which is 
apparently a speoiflo inhibitor for phosphorylases, 
Inhibits glucose uptake without reducing the rate 
of endogenous respiration. The rate of uptake of 
glucose remains constant as ita concentration is 
Increased until, corresponding with plasmolysis, there 
is an abrupt rise. This may perhaps be due to the 
uncovering of further enzymatio groups in the plasma 
membrane as it parts from the cell wall. No marked 
effect of age of culture on rate of glucose uptake was 
observed. Light has been found to stimulate the 


process. 
Demonstrations illustrated some of the techniques 
in use in University Coll , London, for the study 
ture apparatus for various 
purposes, the moet elaborate being an apparatus for 
continuous culture of unicellular algae, in which 
constant conditions and cell density are maintained 
by electronic control. Numerous species of unicellular 
and filamentous algae, both freshwater and marine, 
were exhibited in small-scale culture together with 
large-scale cultures (86- and 10-litre respectively) of 
Ohlorella and Tribonema. The preparation of cell-free 
homogenates of algae for protein analysis was 
demonstrated, and various cytological parations 


of blue-green algae were also exhib 


436 


NEW ZEALAND DEPARTMENT OF 
SCIENTIFIC AND INDUSTRIAL 
RESEARCH 
ANNUAL REPORT FOR 1952-53 


HE twenty-seventh annual report* 
Department of Scientific and Industrial 
New Zealand, covers the year ended March 31, 1953. 
It includes the Minister's statement, the Secretary's 
report and reports from the several branches of the 
t, a8 well as from the Oawthron Institute, 

the- Commonwealth pagent Bureaux, the re- 

^ gearch associations, Manufacturers’ Research 


of the 


extent to which the 
establishing effective collaboration with other bodies 
in dealing with economic scientific problems, suggests 
that it is now an appropriate time to review the basis 
upon which research associations are financed by 
industry and by the Btate. 

The Secretary’s report notes a reduction in staff 
WAS ep rad from 1,012 to 931, that in professional 
staff being from 402 to 874. There were also oon- 
siderable reductions in capital charges, in purchases 
of equi t and supplies and in travelling 
but Du Ge ee vdd. ees d 
critical analysis of the Depertment's pxpenditure of 
£1,020,720 estimates that 26 per cent was on long- 
term applied research; 22 per oent on scien 
services for other government departments; 17 per 
cent on research and services to primary industry ; 
10 per cent each for defence science and on administra- 
tion, information service, eto. ; 7 per cent on research 
and services to manufacturing industry ; 5 per cent 


institutions. It is estimated that the expenditure - 


on research, as distinct from services, is probably 
about 48 per cent, and, reviewing the resulta of this 
expenditure over the past twenty-seven years, the 
Secretary points out that grassland research has 
enabled New Zealand, by breeding new strains of 
pasture plante and studying their management and 
utilization, to attain front rank as & pasture country 
with an exceptionally high yield of meat, butterfat 
and wool per acre. The annual production of fodder 
hag bese egy ee io eaan growth 
being extended by at 1 two months. New methods 
have been used for combating such serious diseases a8 
facial eczema and bloat, and a considerable export 
trade has been built up in pedigree grass and clover 
seeds. 

Soil surveys of the whole of New Zealand have 
been completed, and on this basis areas of erosion, of 
deficiency in lime and phosphate, and of the oocurrenoe 
of plant and animal deficiency diseases have been 

and the foundation thus laid for the utiliza- 


* Now Zoaland. -seventh Annual Report of the Department 
of Satentific and Ind BResearoh, Pp. 108. (Wellington: Govern- 
- meni Printer, 1053.) 
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made amenable to spray treatment. The fruit- 
growing industry has been provided with sound 
methods for the control of fungal and bacterial 
diseases and of insect pests, and bunt and smut 
diseases of barley and wheat are now rare. Research 
in fruit transport has eliminated the serious losses 
which were common twenty-flve years ago in ship- 
ments to the United Kingdom. The serious physio- 
logical disease of apples, known as corky core, has 
been traced to boron deficiency and is easily and 
cheaply remedied. The wheat industry has been 
provided with & series of varieties unsurpassed in 
yield and quality of flour and m marked contrast to 
the Tuscan variety which they have replaced. The 
two most serious insect pests of pastures, grass grub 
and grass caterpillars, have been brought under con- 
trol economically, as well as the diamond back moth 
which in bad seasons inflicted losses of turnips, rape 
and cabbage estimated at tens of thousands of 
; and methods have been found by which 

th African citrus fruit may be imported to New 
Zealand without risk of introducing serious inseot 
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pests. 

Recent research has discovered the cause of the 
yellow-leaf disease threatening the phormium in- 
dustry and has indicated remedial measures which 
have removed the worst threat. Research in the 
tobacco industry since 1920 has led to tbe area 
under this crop bemg M T 
of leaf per acre. The linen-flax industry has 
established on research, carried out by the Agronomy 
Division at Lincoln, the fish-liver oil industry on the 
investigations of the Fats Research Laboratory into the 
vitamin content of New Zealand fish livers, and the 
agar ind on the seaweed researches of the Botany 
Division the Dominion Laboratory. These and 
other advances due to the research activities of the 

t have afforded savings in any one year 
that would repay the whole of the State i 
of nearly £8 millions on the Department during the 
past twenty-seven years. 

The Secretary points-out that so far no agreement 
has been reached regarding an adequate organization 
for the scientiflo problems of the building industry : 
in the 's view, such an organization should 
be capable of adapting advances in building research 
institutions overseas to the special conditions of New 
Zealand; of undertaking research into New Zealand 
building problems and of disseminating knowledge 
to the industry. Progressive improvement in accom- 
modation in many branches of the Department is 
recorded, i ing new premises for & section of the 
Geological Survey and for the Geophysaios Division. 
The removal in the near future of the Botany Division 
headquarters to Christohurah should relieve the 
serious overcrowding in this Division of many years 


Outstanding economic achievementa of the year 
include savings estimated at £30,000 to Auckland 
tomato growers through the elimmation of Botrytis 
disease by incorporation of & special fungicide m the 
hormone sprays used to induce of the fruit 
from early flower trusses. Investigations with the 
use of hormone sprays have now indicated that some 
70 per cent of the cost of thinning apples in Hawke's 
Bay orchards can be avoided, with savings estimated 
at £20,000 annually, while in the fruit-growing 
districte of Central Otago treatment of pears, peaches 
and nectarines with, zino salts has checked die-back 
and restored normal vigour. Investigations on frost 
injury to fruit trees by facilitating more reliable pre- 
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diction of dangerous frosta has offered operating 
economies in fuel and labour. The Crop Research 
Division has produced strains of Blue Prussian and 


control of stone fruit blast has been obtained by 
Diseases Division with the antibiotic 
streptomycin ; nodule bacterial work in the same 
Division has produced a strain that promotes rapid 
establishrhent of clover in the raw pumice soils of 
the Wairakei-Tampo area, and complete control of 
thrips on onions has been obtained with DDT spray 
applied as an emulsion. The headsnut disease and 


been bro 
dressing 


passed through a bath or spray 
of concentrated boric acid/borax solution and then 
held in block-steoks for a specified period, an inex- 
pensive method of treatment has been evolved which 
was being tested on a semi-commercial goale. 
Promising results in breeding a new improved type 
of perennial ryegrass have been obtained in first- 
generation hybrids from perennial and short-rotation 
rye-grass, and the establishment of a well-balanced 
Posture-eward during the initially difficult stages has 

facilitated by-halving the amount of grass seed 
in an ordinary pasture mixture. At the Te Awa 
hill station the oarrying capacity of pastures was 
Increased to four ewes per acre compared with one 
wether a few years ago. Investigations on the oon- 
trol of grass grub and perina, which cause losses 
estimated at £6 millions annually, are continuing; 
but meanwhile the Entomological Research Station’s 
recommendations for & DDT treatment costing leas 
than £1 an acre has been substantiated. 


Wairakei and Te Teko areas were oom- 
pleted during the i were being extended 
northwards to the Waiotapu area, and the use of 
the steam resources now I was under 


aspects of the completely suocesaful shipment of 
chilled beef, the first since pre-war years, by the New 
Zealand Meat Producers’ Board to London on the 
Dominion Monarch. Various sections of the Depart- 
ment gave valuable assistance to 
the work on the Marastai hydroelectric dam, in- 
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feature was the examination by the gamma-ray 
equipment of the Dominion Physical Laboratory of 
all welds within the metal of the penstock controls 
and the location of flawe. In i 
the penstook equipment 


Committee gave special attention to the organization 
of trade research groups within the Auckland 
Industrial Development Laboratories and the Canter- 
bury College Industrial Development Department go 
as to provide scientific assistance to man I 

industries too small to form research associations. 


ROYAL OBSERVATORY, CAPE OF 
GOOD HOPE 
REPORT FOR 1952 


" [GE report of the Royal Observatory, Cape of 
Good e*, for 1952, which has recently be- 


come available, shows that ib was “a reasonably 
satisfactory” year for the Observatory. The weather, 
from the point of view of o i was well above 
average during the first pert of the winter, and 
good progress was made with the observing pro- 
gramme both a the Cape and at Pretoria. It was 
very satisfactory that the H-region zero-point 
e ee ee ee ME DUE 

I the first of the 


e uo, deberia telescope, in oansequense of 
which it was out of action during & great part of 
1952. porous Med nat were not satisfactory, the. 
motion, of being still very stiff, and it 
was decided to fit roller and thrust bearings. 
This was not completed before January 1953; but it 
was posible to use the instrument for short periods 
between the various stages. The motion of the 
telescope is now quite smooth and easy, but it was 
used on only 03 nights during the whole year as 
compared with 177 nighta in 1951. The opportunity 
was taken during the periods when the instrument was 
out of action to remove from the pier the old and 
massive weight-driven olook which was superseded 
in 1950 by a comparatively small electric synchronous 
motor, and at the same time to renew much of the 
electric wiring and to fit a new slow-motion motor. 
The tube of the 24-in. telescope waa shortened by 
three inches in preparation for the fitting of the new 
lens oell recently made by the firm of Cox, Hargreaves 
and Thomson. 

The astrographio refractor was used on 178 nighte— 
82 more than Ing the previous year—in spite of 
the fact that it was out of commission for about 
three weeks in October and November in connexion 
with the remounting of the photometric cameras. 
Since their return fram Cambridge, they have been 
adapted to use standard 16 am. x 16 om. plate-holders 
and have been fitted with new exposing-shutters 
working in front of the lenses and with an extra long 
dew-cap fitted with internal diaphragms to keep out 


bó of H Astronomer at Good Hope 
to the y of the admiralty fee tes riot Po 16 (Capo 
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scattered sky p iilud m the instrument behaves 
fairly well, its dri i 
th 


Star 
oocultations, and also by Mr. W. P. Hirst, a 

amateur, for the micrometric measurement of double 
stars; Mr. A. G. F. Morrisby also uses it for observing 
variable stars. The 6-in. telescope, still utilized by 
Visitors and for o ing oocultetions, has been used 
regularly by Mr. R. P. de Kock for observing long- 
period variable stars. The Tower telescope and the 
photoheliograph, as described m the 1951 report, 
continue to be used, the first for o ing occulta- 
tions and variable stars, and the second for takmg 
photographs—two each day—of the gun. A new 
photoelectric tometer, which was built during 
for & time on the Victoria telescope, 
has been transferred to the astrographic telescope to 
replace the old and rather inefficient photometer that 
elei cr Aul reir grenerl this new 
photometer will be used for the “Bright Star Pro- 


" already referred to. 
Nearly half the rt is included under the heading 
“Observations Reductions’, and comprises: 


meridian observations, photographio ster positions 
and proper motions, the parallax Rad- 
eliffe section, stellar photometry, photoheliograph, 
oocultations and variable stars. Under each of these, 
full acqounta are given of the progreas during the 
year under oonsideration. In the seotion on stellar 
photometry, reference is made to the photometric 


cameras, which were not mounted on the astro- : 


phio refractor until November 1952, and were 
ht into use in December. An outline of the 

two short programmes for this instrument ig given, 
the second of which is required to complete the work 
done at the University of Cambridge Observatories. 
A reorganization of the time service and clock 
installation was begun in August; but much detailed 
work still remains to be done, although the major 
changes were completed by the end of 1952. All the 
telephone cables in the grounds have been oom- 
pletely renewed by the G.P.O., to whose ‘‘remark- 
able speed, efficiency and close cooperation through- 
out, the Observatory is deeply indebted”, in the 
words of the director. The Observatory keeps & 
limited stock of chronometers and watches for Issue 
ips; in 1952 nine were issued and ten 


velocity on 
instruments. 

Towards the end of the report reference is made 
to the jubilee meeting of the South African Associs- 
tion for the Advancement of Science, which was held 
in July and which brought & number of distingui 
scientists to Cape Town. After the meeting, Prof. 
J. H. Oort gave & popular lecture under the auspices 
of the Board of Exxtra-Mural Studies of the University 
of Cape Toma, BAN oro ee elo eens. 
to this lecture that, by request of the University, 
Dr. D. 8. Evans gave a series of six evening lectures 
on modern astronomical problems, which were all 
very well attended. Earlier in the year an astro- 
nomioel exhibit, organized by Dr. Evans, was shown 
in the Hall of Science at the van Riebeeck Festival 
Fair. 
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It is satisfactory to know that, m addition to the 
regular visiting days and the opening of the Observa- 
tory for i ion one afternoon a month, the 5-in. 
and 6-in. telescopes have been placed at the disposal 
of the Cape Centre of the Astronomical Society of 
South Africa for the entertainment of visitors. These 
evenings have ved so thav there has 
always been a long waiti iat for the admission 
permits. ‘ 


EUROPEAN TIMBER TRENDS 
AND STATISTICS 


two United Nations publications, “‘Kuropean 
Timber Trends and "* and “European 
Timber Statistics, 1918-1950" f, the Food and i- 
eA a tea of the United Nations 
I information collected jointly by it and 
the Timber Committee of the Economio Commission 
of Europe; the second lication arises more or 
leas out of the investigations contained in the first. 
In the autumn of 1947, when the Timber Oom- 
mittee of the Eoonomio Commission of Europe was 
first established, ita purpose was to help European 
governments to overcome, through concerted action, 
the acute timber shortage which was hampermg 
European reconstruction. To a certain extent success 
was achieved, despite the temporary disappearance 
of the U.8.8.R. as & large source of soft-wood supplies 
and without aggravating Europe's dollar oib 
continuous heavy imports of North American 
equilibrium reached 


were still in foroe. But the questions stil remained 

of whether or not Europe was stil faced with a 

timber shortage, and how would supply and demand 

of forest products develop over a longer span of 
I therefore 


i past ean summarized in ' 

and Prospecte”, which is-& monu- 
mental piece of research work. The resulting beliefs 
appear to be that by 1960 Europe may be deficient 
in timber unless she increases her own production by 
a “dynamic forest policy” of reafforestetion and so 
forth, or importa larger amounts from North America 
and the tropical forests. It is to doubt, taking 
into consideration the consid. le period of time it 
takes trees to reach timber size, whether long forecasts 
are possible. 

In the accompanying volume on ‘European Timber 
Statistics, 1913-1950” the periods covering the war 
years 1914-19 and 1989-45 have been excluded owing 
to the lack of adequate statistical information about 
them. This may seem to leasen the value of the 
inquiry somewhat since excessive felli were made 
in the forests during the two World Wars, fellings 
which reduced subsequent consumption for a number 
of years. The volume is divided into three sets of 
tables, dealing respectively with production, trade 


* Wuropean Timber Trends and Prospects: a 8 prepared 
jointly by the Becretaríats de and Oa a Orina 
of the United Nations and the United Xations Foonomio Comm kaon 
for Hurope. Pp. rvi--315. Geneva: U.N.(F.A.O.) ; 
H.M.8.0., 1858.) 14 Swine fr. or 3.50 dollars. 


f Buropoan Tuber Sane ies 1913-1060: 8 Huropéenes 
DF 918-1950. Pp. v4-108. ir U.N.(W.À.O.); London: 
H.M.B.O., 1063.) 7 Bw»m fr., 125. or 1.75 dollars. 


March 6, 1954 


and consumption. It is stated that the object of the 
investigation is an attempt to fill a need felt by the 
majority of those entrusted with the role of wood in 
the European economy or who have tried to grapple 
with the timber problem on a European soale. For 
the first time, it is claimed, an attempt has been 
made to arrive at figures for trade and production in 
wood and its products for every European country, 
and to bring them together in the form of a con- 
venient reference. This aim appears to have been 
usefully achieved. The volume has an increased 
value as it is in both English and French, the former 
on the left-hand pages and the latter on the right— 
a most effectave method of moreasing its utility. 
E. P. Srassia 
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PARAMAGNETIC RESONANCE IN 
NEUTRON-IRRADIATED DIAMOND 
AND SMOKY QUARTZ 


By Da. J. H. E. GRIFFITHS, J. OWEN and 
I. M. WARD 


Clarendon Laboratory, Oxford 


HE nature of lattice defects in neutron-irradiated 

diamond is a problem of current interest. These 
defects are known to cause changes in some of the 
physical properties! and give rise to a paramagnetic 
abeorption spectrum. We have measured this speo- 
trum im- the range 20°-290° K., using 
wave-lengths of 1-2 and 3-1 om. There are many 
closely spaced lines, of which two maim types oan be 


(a) There is an isotropic absorption line with 
spectroscopic splitting factor g = 2:0028 + 0:0006. 
Both the intensity and width increase with duration 
of irradiation, but are reduced after the diamond has 
been heated to about 1,000° O. (The intensity of the 
coloration produced by the irradiation varies in a 
similar way.) The line width, which after long 
mradiation is of the order of 100 gauss, decreases 
with temperature, being approximately half as big 
at 90° K. aa at 290? This type of absorption line 
has also been observed in diamonds ooloured by 
electron irradiation. 

(b) There is an anisotropic spectrum oonsisting of 
Imes ee ign, ion about the type (a) lme, 
and of the order a h times smaller in intensity. 
The m does not appear to be affected after 
heating to 1,000? C., and the line width is independent 
of temperature, being of the order of 5 gauss. This 
structure has been investigated in several Type 1 
ie ee 
had been reduced by heating. It is found that the 
positions in the spectrum of the most intense twelve 
of these anisotropic Imes ate identical in all the 
specimens that we have examined. They appear to 
arise from paramagnetic units in the orystal with 
electronico spin S = 1, the spin-levels being separated 
into a doublet and & singlet (separation D = 0-010 
am.-1) by a crystalline feld of nearly axial symmetry. 
This axis is found to be parallel to one of the sx 
edges of the fundamental carbon tetrahedron of the 
diamond lattice, so that there are six differently 
oriented units present, each giving two lines in the 
spectrum (see Fig. 1). The mean spectroscopic 
splitting factor is g = 2-0027 + 0-0005, and has a 
very amall anisotropy given by g,/gu = 1:00035 + 
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0.00005. For & general direction of the magnetio 
field the positions of the lines from each unit are 
given by the usual spin Hamiltonian // = BH.g.S + 
DS*, the constants having the values given above. 
Apart from these twelve linea, other smaller lines are 
also present, the intensities and positions of which 
in the spectrum are not found to be the same 1n all 

A preliminary theoretical investigation of the 
magnetic properties of neutron-irradiated diamond, 
in which it is assumed that carbon atoms are knocked 
into interstitial positions leaving vacancies in the 
lattice, has been made by Pryce’. Although it is too 
early io give any detailed interpretation of the 

described above, a tentative explanation 
which would give the correct spins of S = 1 and the 
particular axes of distortion is that this spectrum 
arises from interstitial carbon atoms linked together 
in pairs. 

The centres which are produced in quartz by 
X-irradiation, grving rise to the well-known amoky 
colour, appear to be of a different kind from those 
in diamond, and have been thought for some time 
to be connected with the presence of impurity atoms 
in the silica lattice (Bee, for example, Brown and 
Thomas’). We have investigated the paramagnetic 
resonance in radiated natural orystallme quartz 
and have found that a few hours irradiation by 
either neutrons, electrons or X-rays gives rise to the 
game spectrum. Prolonged irradiation by neutrons 
gives rise to additional absorption lines which will 
not be discussed here. For quartz irradiated by 
X-Tays, it appears that the Intensity of paramagnetio 
absorption is directly proportional to the coloration 
ipee the limes are completely removed by 

ting the quartz to 350? C. The spectrum is also 
found in synthetic quartz, but is much reduced in 
intensity. 

Measurements using wave-lengths of 1-2 and 
3:1 om. have been made at 90° K., the lines being 
very much broader at higher temperatures. The 
results indicate that there are sıx types of parae- 
magnetic unit, each with electronio spin S = 4 and 
the same principal g-values (gi = 2-00 + 0-005; 
gı = 2:00 + 0-005), but with differently oriented 
axes of magnetic symmetry. Each of the six absorp- 
tion lme appears to be subdivided into six lines of 
roughly equal intensity with an overall separation of 
about 28 gauss at both wave-lengths (see Fig. 2). It 
is possible that this is a hyperfine structure, which 
suggests that the magnetic centres involve electrons, 
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e 170 gauss 


Wig. t. Part of spectrum at 1-2 om. from smoky quarts Insinding 
four of the six blocks of absorp 


moving in orbits closely associated with foreign 
atoms in the lattice, which have nuclear spin I = 5/2. 
The moet likely impurity elements satisfying this 
interpretation are aluminium-27, manganese-55 and 
iodme-127, and of these alummiom is the most 
probable. 

It is hoped to test this tentative explanation of 
the spectrum by measurmg synthetic quartz into 
which known impurities have been introduoed. 

We would like to thank the Diamond Corporation, 
the Physics Department, University of Reading, the 
General Electric Company and the Atomic Energy 
Research Establishment, Harwell, for the loan and 
irradiation of specimens, and also Dr. A. H. Cooke, 
who first reported to us the presenoe of resonance 
Imes in diamonds. [Deo. 18. 


1 Dugdale, R. A., Brit. J. App. Phys., 4, 884 (1053). 
! Pryoe, M. H. L, Diamond Oonference, Oxford (1053). 
* Brown, O. B., and Thomas, L. A., Nature, 160, 53 (1052). 


EXPERIMENTAL INDUCTION OF 
BUDS FROM FERN LEAF 
PRIMORDIA 


By ELIZABETH G. CUTTER 
Department of Cryptogamic Botany, University of Manchester 


RT comparatrve and experimental studies 
of leaf morphology have aroused a renewed 
interest in the relationship between leaves and buda. 
In the fern Dryopteris aristata, Wardlaw!" has shown 
that bud aod leaf primordia are histologically 
identioal, and that buds may be caused to develop 
at presumptive leaf positions when these are isolated 
from the shoot apex by tangential incision. Brmilar 
prebminary *5 on the isolation of young 
emergent leaf primordia resulted in the development 
of awl-shaped leaves of limited growth and approx- 
imately radial symmetry, with associated 
buds. Further experimente reported below have 
shown that under certain conditions 1b is possible to 
cause such leaf primordia also to develop as buds. 
(Following the terminology of Snow and Snow’, leaf 
primordia, visible at the time of the operation will be 
called P,, P,, eto., P, being the youngest ; primordia 
which were initially invisible but which developed 
during the course of the experiment will be called 
I, I, eto. I, being tho first to arise.) 

Leaf primordia of Dryopteris artstata were isolated 
from the shoot apex and adjacent primordia by four 
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fairly deep incimons. The isolated plugs were rect- 
angular in shape and were relatively large; the 
majority of the plugs were elongated m a direction 
tangential to the shoot apex (Fig. Lá), but & few 
were elongated radially (Fig. LB). These operations 
were carried out on primordia P,-P, over a period 
of ten months, from March to December 1953, and 
have resulted always in the development either of & 
bud or of a normal, dorsiventral, ciroinate leaf 
primordium. The resulta of the experiments are 
presented in Table 1. It was found also that, aa in 
the case of Wardlaw’s!* I te on the I, 
presumptive position, isolation of the primordium 
from the shoot apex by a single tangential incision 
was sufficient to cause ita development as a shoot 
bud. Notwithstanding the marked seasonal mete- 
bolic changes known to oocur* in the apex of D. 
arisiaia, neither the season of ite collection nor the 


eae peal of the apex had any effect on the 
opment of the isolated leaf primordia. 


Table 1. DNVYELOPMOETAL ANALYSIS OF HIPERIMENTAL IBOLATIONS 
oF LEAF PEIMORDIA 





Tt is clear from these resulta that the youngest three 
leaf primordia, at least, are capable of development 
as buds if they are isolated from the influenoe of the 
shoot apex. While Table 1 gives a reliable mdication 
of the ratio of buds to leaves which may be expected 
from isolations of P,, m many oases the lea of 


P, and P, were chosen because their relatively flat 


indicated that they might be capable of 
development as buds. The results for P, and P, 
therefore, do not give a reliable estimate of the 
proportion of buds to be expected from random 
isolations of these primordia. 

From Table 2 it is evident that leaf primordia 
isolated at & late stage of the plastochrone yield a 
higher proportion of leaves than those isolated at an 
earlier . Careful observation of leaf ontogeny 
has shown that the distinotion can be more 
precise. A leaf primordrum arises from the outgrowth ~ 
of a group of equal prism-shaped ocells of the apical 
meristem‘; afterwards one of these cells, near the 
centre of the locus of growth, enlarges and grows 
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Table 2. THe MYTBOT OF THE ÜTAGB OF THE PLASTOCHRONE ATTAINED 
TIME OF ISOLATION ON THE SUBSEQUENT DEYELOPMNNT OY 
IBOLATED P, PRIMORDMA 





out, taking preoedenoe over the other oella. Ultimately 
this cell becomes very much enlarged, and its lateral 
walls become convex ; at this stage 15 is recognizable 
as the characteristic lenticular apical cell of the leaf 
of this species. Before a single cell has visibly taken 
precedence over the other oells of the primordium 
and has grown out from the ing tissue, a 
primordium is capable of development as & bud, but 
after a single cell has become dominant and is 
inning tò become lenticular in shape, the 
pripordium is no longer able to develop as a bud 
and, under the conditions of these experiments, will 
develop as & normal, dorsiventral leaf pri I 
The stage at which a primordium attains this con- 
dition is variable in different apices; this lains 
how some primordia are still capable of oping 
as buds at as late a stage as P;. This has been oon- 
firmed by anatomical investigation. There must 
therefore be a alose temporal relationship im this 
species between the irreversible physiological changes 
which impose upon a r Rodin dorsiventrality 
and a capacity for rapid but ultimately limited 
growth, and the formation of ita apical cell. Such a 
relationship renders it le to predict with a high 
degree of certainty which leaf primordia are capable 
of development as shoot buds under the prevailing 
Attempts were made to mark the centre, or, 
where visible, the &pioal oell of the primordium at 


the time of isolation with a free-flowi brand of 
indian ink, applied with a small i rush from 
which the majority of the bristles been. excised. 


No toxic effects of the ink were obeerved. Due to 
E RE ME 
&ocurately to mark the oentral oell of leaf 
primordium, and any initial di betweén the 
mark and the oentre of the primordium became 
magnified as a result of growth and oell division. It 
was invariably found, however, that the ink mark 
occupied the same position relative to the apex of 
the mduoed bud as initially it had done relative to 
the apex of the leaf primordium. It therefore seems 
certain that the apex of the isolated leaf primordium 
does give rise to the apex of the bud. 

The first leaf primordium of the induced buds 
always arose on the longest axis of the isolated plug, 
and in cases where the primordium was symmetrically 
situated on the plug two leaf primordia frequently 
arose  almoeb  oontemporaneoualy, ximately 
opposite to one another. Oa ae GF the epee. 
trated in Fig. 1A, the first leaf primordium arose 
more frequently on the P, side of the plug than on 
the P, side; that is, on the aide there is 
slightly more space, since the isolated P, primordium 
is situated slightly closer to P, than to P,. 
experiments &re to establish the under- 
lymg cause. Normal spiral phyllotaxis usually was 
not established until the inception of at least 
six leaf primordia; this is in agreement with 
observations on seedling apices of various angio- 
sperma*"*, 
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The vascular system of the induced buds was 
Bolenostelio; that of isolated primordia which 
developed as leaves was solenostelio at the base 
with normal leaf vascular structure distally?. No 
vertical contact was ever made with components of 
the shoot stele; this is probably the reason for the 
ulthnately rather limited growth of both induoed 
buds and isolated leaves. 

It appears that the different results obtained in 
earlier experiments on the isolation of leaf primordia 
were due to a difference in the position of the cuts, 
which were made as close to the primordium as 
possible’. Spatial and nutritional effects are still 
under investigation and have not yet been 
considered. It will be of interest also to determine 
the exact depth of incision which is necessary to 
permit development of the primordium as a bud. 

From these experiments and those of Wardlaw! 
it is t that, in D. aristata, leaf primordia are 
initi capable of development either as leaves or 
as buds, depending on the conditions operative upon 
them. This provides evidence against the existence 
of speorflo leaf- and bud-forming substances. Under 
normal conditions the primordia develop as leaves, 
determinate organs of dorsiventral symmetry and 
rapid growth, but it is possible to change their 


destiny by isolating them fram some influence of the 


Bubtending shoot apex at a sufficiently early stage. 
Bussex* was able to induce centric leaves in the potato 
by isolating the I, tive position from the 
shoot apex, and jare of sail symmetry have been 
observed in the course of other experimenta 1, 
always associated with etther destruction or attenua- 
tion of the shoot apex. From plants of Osmunda 
regalis which had bean maintained under unfavour- 


ise &posporoualy to p 
tips. In some cases the tip of the leaf trans- 
formed into & shoot bud. It &p , therefore, that 
the induction in the primordrum of dorsiventral 
and of the biochemical conditions charac- 


by which this is brought about is not yet under- 
stood. 


1 Wardlaw, 0. W., Growth 


"Lang, W. IL, Mem. end Pros. Manchester Lit and PHI. Soo., OB, 53 
(1924). 


* Bnow, W, and Bnow, R., Pail. Trens. Roy. Soc., B, 99i, 63 (1935). 

B Wardlaw, 0. W., Ana. Bot, N.S., 0, 383 (1945). 

u Arber, A., Biol. Res., 18, 81 (1041). 

= Arber, A., “Theo Natural Philosophy of Plant Form” (Camb. Untv. 
Presa, 1950). 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 


for opinions expressed by thew correspondents. 
No notice ts taken of anonymous communscations 


Measurement of Length and Angle in 
Quantum Mechanics 


I wise to point out that in the accepted theory 
the association of tors and observations is very 
intricate precisely in the simplest cases. You give 
me a splinter of a diamond crystal. Its atate function 
is to be an antisymmetric function of the co-ordmates 
wp of the n carbon nuclei the specimen contains. 
Oen this function give information on the shape of 
the splinter? The label b is not connected with any 
location, with any point of the orystal lattice! Let 
the splmter be needle-shaped. I can measure its 
length. What operator is associated with this measure- 
ment? We must remember that only operators 
symmeirio with respect to all the z; are I 

The only answer I can find to the last question is 
this. Let ru > 0 be the distance between the kth 
and the [4 carbon nucleus (b x D). Let F be a sym- 
metrio function of the n (n — 1)/2 variables ry, the 
value of F being equal to the biggest of its arguments. 
(This does not contradict ite symmetry ; for example, 
for n = 3 we should have F & function of the three 
variables ris Tass Tey Constant on the half-surfaces of 
certain cubes, its value being the edge of the cube.) 

This function P (rg) might be associated with the 
measurement of the length of the needle. In order to 
aooount for the whole observed shape of & solid, the 
construction could be in an obvious way, 
by using as the arguments of F not the mutual dis- 
tances, but the Cartesian co-ordinates of the nuclei 
with respect to the centre of gravity. But is this 
answer satisfactory ? 

In the case of & crystal, the elamenta of shape that 
interest us most are the angles between the various 
plane domains of its surface. The measurement of 
the angle between two crystal planes is certainly the 
one most frequently performed on a crystal concern- 
mg its external shape. Even an X-ray investigation 
of & single crystal is usually preceded by carefully 
orienteting it with respect to a given frame; this 
amounts to angle measurements of & similar kind. 
For all these purposes no measurement of length m 
the crystal is required, nor is any usually made. It is 
hard to see how the accepted theory would associate 
a Hermitic operator with this very common kind of 
laboratory performance. 

E. SOHRÖDINGIR 
Dublin Institute for Adv&noed Studies. - 
Jan. 5. 





Diffraction Gratings in Immersion 

Ar the London Optical Conference in 1950, ib was 

1 that the resolving power R of diffraction 

gratings might be increased by immersing the ting 
. in a medium of -high refracting index pi. Us : 


R m PE, h (1) 


where W is the ruled width of the grating and where a 
applies for the case of autocollunation of Incidence 


and diffraction. -This idea, which is a strict parallel 


- 
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Fig. 1 


to that of the mmmersion microscope, was further 
developed! in accordance with Figs. la and b. 

If we bring & piece of coverglass into optical 
contact with a plane grating with an immersion film . 
(Fig. la), two kinds of spectra can be observed : one 
produced by the uncovered grating, as indicated by 
the dotted line, &nd the other produoed by the 
'immeraion'-greting. These two spectra will oomoide 
in all orders in accordance with Snell's law of re- 
fraction. They will, however, exhibit great differenoes 
in intensity, as the immersion spectrum is produced 
at a steeper angle of incidence a than the angle of 
incidence y occurring at the uncovered surface : 

Bin Y = py sina. (2) 

Thus a grating characterized by a ‘blaze’ in an order 
m have this blaze shifted into the range of 
[47 W it is used as an immersion grating. Striking 
illustrations of this effect were obtained from photo- 
graphs of the grating surface. Thus & piece of cover- 
lass, which was ed to the gratmg by an 

ion oil, appeared in bright or dark contrast 
to the uncovered part of the grating, when illuminated 
in different orders of monochromatio light. 


films of very high 
however, very brittle, so that the greti 

soon began to crack. (The proper name ' ion 
grating" given eerlier* refers only to this special 
application of the immersion principle with diffraction 
gratings.) 

A second method of testing the immersion principle 
will now be - In the ordmary dense-ruled 
gratings, the b generally appears in the first or 
second orders of spectrum, ing to angles 
of incidence leas than 20°. In the coarse-ruled gratings, 
however, the blaze sametimes appears at high 
of incidence ~ 60°. When applying the method of 
immersion to a grating of thia type, it is advantageous 
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i Fig. 2 


to let the beam pass through a prism or a aide facet 
in the glass plate as indicated in Fig. 1b. For sim- 
plioity we may assume that the refraction indices 
of the prism and the immersion oil are equal, other- 
wise the conditions of the system, Fig. 1b, must 
treated in more detail. Fig. 2 illustrates the cansider- 
able gain in the di and resolving power of a 
plane grating, W = 98 mm, when it was immersed 
m «-bromnaphthalene and covered by a 80°/60° dense 
flint The perfect resolution of the 
narrow doublet 0-566/0-505 cm.-! in the hyperfine 
structure of the mercury line A 4358 indicates that 
the spectroscopic resolution is well above 400,000. 
Further details of this investigation will appear in 
‘Arkiv for Fysik. 
E. HULTHÉN 


H. NmuuHAUB 
Physics pi rs. 
xdi d dE 


! Hulthén, &, Proc London Opi. Oonferenoe 1980, p. LIL 
* Hulthén, FL, Arb. Fye., 2, 439 (1080). 


Use of High Contrast in the Photography 

of Interference Fringes 

Ix a recent communication, Hough and Goldsmith! 
have described a method of increasing the sharpness 
of interference fringe by high-contrast photography 
with oontrolled exposure. Although the ique 
does not to be widely known and I have no 
knowledge of any published material on the subject, 
the method is not new and has been in use here for a 
number of years. 

For the oase of infinite contrast, which is the only 
case in which the widths of dark and light fringes 
may be adequately defined, a curve relating blaak/ 
white ratio to for a single photographio 
process may be obtained by oonsidermg the inter- 
section of the curves I = am*z + A (light intensity) 
and I = B (threshold at which the dark-light 
transition on the plate occurs), where I is light 
intensity, w is distance i 
direction and A and B are constants on 
fringe visibility and exposure. The lengths of the 
intercepts of J — B below and above I = ams + A 
give the widths of dark and light fringes respectively. 
Fig. 1 shows a curve for 100 per cent fringe visibility 
(A = 0). 


Experimentally it has been found that, over the. 


exposure 0—7, results are in good agreement 
with theory ; but above this value measurement of 
fringe-widths becomes difficult, and black/white ratios 


greater than 5:5 are difficult to obtain. In order to are ordered in 


to fringe | 
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two points require attention. First, developer fog 
must not be allowed to appear; the use of an 
efficient stop-bath after development is useful for this. 
Ihe second condition is that the fringe-spacing must 
not be too small. Using Ilford 2.40 plates, a separa- - 
tion between frmges of 2 mm. on the plate a 

to be necessary for the best results. ith a finge- 
spacing of 0-5 mm. a black/white ratio of 3 -5—4 seams 
to be the best obtainahle. 

Where a double photogrephio prooees (negative 
and print) is used, the following technique gives 
results. The negative is given an exposure of ut 
4 and developed to only a moderately high oontrast. 
By printing on a contrasty material with minimum 
exposure, & final result with white/black ratio about 
6 may be obtained. 

While this type of process can give much more 


A typical interferogram is reproduced herewith 


(Fig. 2). 
D. B. Brown 
Sir Howard Grubb, Parsons and Co., . 
Walker Gate, 
Newcastle upon Tyne 0. Jan. 8. 


1 Hough and Goldsmith, Waters, 172, 1106 (1953). 


Ferroelectric Structure of Potassium 
Dihydrogen Phosphate 

SiataR’s theory! of the origin of the ferroelectricity 
shown by potassium dihydrogen phosphate below 
ars i crank as Urn pe rend Gea 
of the O—H—O bond is situated in a double potential 
well. Above the Curie point, the proton is not 
permanently located in either well and moves between 
the two, giving the structure non-polar tetragonal 
symmetry. Below the Curie point the proton positions 
accordance with the polar ortho- 


obtain the best results m the over-exposure region, rhombic symmetry. 
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In & recent paper’, we have discussed the structure 
at room of potassium dihydrogen phos- 
phate as determined by neutron diffraction. We have 
shown that the proton distribution is elongated along 
the O—H-——O bond; but it is not poasible to decide 
whether this is due to the existence of a double poten- 
tial well or to & normal anisotropy of thermal 
agitation. If the former is in fact true, then we have 
found that the two minima are displaced by about 
+ 0-18 A. from the centre of the O—H. bond. 

We have now obtained some results on the structure 
in the ferroelectric state, the crystal being maintained 
as & single domain by means of an electric fleld. We 
find that here the hydrogen atom is situated asym- 
metrically between the in an ordered 
arrangement to satisfy the Fdd symmetry as supposed 
by Slater. A projection of scattering density on the 
(001) plane is shown in Fig. 1; this can be contrasted 
with Pig 10 of our earlier paper’, which shows the 
same portion of the structure at room temperature. 


potassium, and oxygen calculated from 
the itions of these atoms given by a direct syn- 
thesis of Fots.. For convenience the positions of these 
atoms are marked by circles in Fig. 1. The hydrogen 
atom is displaced by 0-21 A. from the oenire of the 
O—H-—O the symmetry being such that 
throughout & single domain all the hydrogens are 
‘upper’ oxygen atoms, O,, of 

with Slater's model. On 
reversing pe age pola crei ion, they are all dis- 
Placed towards ‘lo oxygens, O,. , 

We find no significant movement of the oxygen 
atoms from their room-temperature positions in the 
wy-plane. If there is no substantial departure of the 
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‘O—H—O bond from the horizontal, as seems likely 
from Frazer and Pepinsky's X-ray measurements’, 
it follows that the two portions of the O ..H....O bond 
will be 1:04 and 1:45 A. respectively. 

Full details of these investigations will be presented 
in due course. 


R. 8. Paass 
G. E. BAOON 
Atomic Energy Research Establishment, 
Harwell, 
Didoot, Berks. 
Nov. 18. 


1 Plater, J. O., J. Chem. Phys.. 9, 16 (1941). 
t Bacon, G. H., and Pease, B. 8., Proo. Roy. Soo., A, £30, 307 (1053). 
* Fraser, B. O., and Pepimeky, B., Acts Orys., 6, £78 (1053). 
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Permeation of a Membrane in the Presets of 


W ater-Flow Induced by Hydrostatic Pressure 

Tum present status of the quantitative theory of 
membrane np aa processes in the absence of 
water-flow has almost fully verified. by the 
available experimental evidence. It is also a fact 
that in many artificial and biological membrane 
systems the effect of the water-flow, though un- 
doubtedly present, can be neglected because of its 
small size. In other membrane systems this may not 
be so. It should be emphasized that the mere know- 
ledge of rate of flow of a volume of water through a 
certain arte, does not give the velocity of the water- 
flow in the membrane. 

In the flux equation, the mfluence of net solvent- 
flow can be expressed as an additive flux term 
to the velocity of water-flow times the concentration 
of the component studied at the membrane point 
considered!. The integration of the general equation 
describing the simultaneous operation of diffusion 
forces, electrical forces and the affect of flxed mem- 
brane as well as net solvent flow forces 
remains to done. Manegold and Solf! solved the 
equation for an uncharged perticle in & special case 
by employing the relation given by Hertz*. A solution 
for the general case, omitting only tho effect of fixed 
membrane charges, has been suggested by Teorell*. In 
the interesting case where the ratio between influx 
and outflux is considered, solutions were given by 
Useing* and Teorell*. 

Little attention has been given to an tal 
approach to the phenomena. In order to try to 
verify the theoretical statements, the following ex- 
periments have been carried out. In a dual diffusion 


— Theoretical curv 
o Experiments 
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for heavy water diffusion about 30 per cent) separated 
constant 


the two A known flow of 
water could obtained. the tion pf a 
test substance against the d be measured. 


The ying graph shows the result for deu- 
terium- water as the test substance. The total 
flux of water against the mass flow is plotted against 
the net flux, which, in this case, is equal to the 
velocity of the streaming water times the area avail- 
able for flow. The curve is plotted from the relation : 


o Aw 
oth exp (Av . SARTU) —i 
where Doat is the total flux of water out, Aw is the 
net flux of water, A is the area available for flow, 
ER the gas constant, T' the absolute temperature and 
u’ the mobility of the water molecule in the 
in this case taken to be equal to Dy RT, where Dy 
is the free diffusion ooeffloient of water in water. 8 is 
equal to the membrane thickness. The experimental 
obeervationg seem to follow the theoretical curve 
quite satisfactorily (see figure). 
A full report of these experiments 
progress will be published later. 
Lars GARBY 


and others in 


Institate of Physiology, 
University of Uppeala. Nov. 6. 


1 i, and KXolloi-X., &9, 179 : J.W., 
Or tae ar i 151 (19034). L, Dull. 
"Gn m Rm murs 


. oli, 1948) Ussing, E. H. Ads 
ia. ood. 10, 43 C40). ort, T. F. i, 
"Herts, G., Phys. Z., 82, 433 (1922); Z. Pkye., 19, 35 (1028). 

* Teorell, T. (to be published). 

* Usstng, H. EL, tn F. F. Nord, “Advances tn Hnxymology", 1 (1051). 
! Teorell, T., m “Progress tn Biophyxiem", 8 (London, 1083), 


Sidereal Correlation of High-Energy 
Cosmic Rays 


HixrmwaearvE air showers have been recorded at 
Auckland (altitude 40 m.) during the period February 
1851—February 1952 inclusive, with three counter 
trays each of sensitive area 2,860 com? placed at the 
corners of an equilateral triangle with 4 m. sides. 
About 8 x 10* events have been recorded. Averaged 
over the year, the results show a solar diurnal varis- 
tion of 1-46 + 0-16 per cent (first Fourier amplitude 
with statistical probable error), with the maximum 
at 2-9 + 0-4 hr. local solar time. This oorrelates 
well with temperature. 

When the number of showers occurring in half- 
hourly intervals of sidereal time is averaged over the 

, the figures show a gmidereal variation with first 
Fourier amplitude 1:06 + 0-10 per cent with the 
maximum at 19-3 + 0-6 hr. local sidereal time. This 
result is similar to the Fourier amplitude of 0-89 +. 
0-18 per cent with a maximum at 22 + 1-8 hr. local 
sidereal time obtamed by Daudin and Daudm! in 
1061 at the Pic du Midi for extensive air -showers 
recorded with a different arrangement of counters. 

A seasonal variation m the solar diurnal effect 
would give an apparent sidereal effect when the 
resulta are expressed in sidereal time and averaged 
over the year. In this case, provided the solar 
seasonal effect ia the same in the southern as in the 
northern hemisphere, we would expect the apparent 
aidereal variation obtained in the two hemispheres 
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to differ in phase by 180°. In fact, the variations 
observed at Auckland (lat. 37°8.) and the Pic du 
Midi (lat. 43° N.) are in phase, and the maxima 
coincide in local sidereal time almost within the prob- 
able error. This gives grounds for believing that the 
variation observed is a genuine sidereal effect and 
is npt a residuum due to seasonal changes in the solar 
diurnal variation. 

the tames of the maxima at Auckland 
and the Pic du Midi do not agree exactly, at both 
Places the local maximum coincides closely with the 
time at which the Milky Way is overhead. This 
suggests that cosmic rays come preferentially from 
regions of high star density. 

At Auckland the maximum is not far from the 
time (18 hr. looal sidereal time) at which the centre 
of the Galaxy crosses the meridian. The declination 
of the galactic centre is — 26°. This means that 
it passes daily within 11° of the vertical at Auckland, 
but only within 00? of the vertioal at the Pio du Midi. 
Any effect due to cosmic rays coming from the central 
region of the Galaxy should therefore be much 
stronger in Auckland than in Europe. This accords 
with the fact that our sidereal amplitude is nearly 
three times as as that obtamed at the Pic du 
Midi. The resulta therefore Indicate that more high- 
energy cosmic rays are observed when the centre of 
the Galaxy is overhead. 

We oannot reconcile these results with those of 
Ballario, Brunelli, de Marco and Martelli! who 
observed dense showers on the Testa Grigia for a 
period of three months and obtained a maximum 
at about 10 hr. Central Time, which we 


find ] to 5 hr. 1 sidereal time. 
One of us (J. R. 8.) is indebted for a fellowship to 
the University of New Zealand Research Committee, 


which also gave a grant covering the major oost of 
-the apparatus. ` 
F. J. M. FARLEY 
J. R. STORBY 


t of Physios, 
Pret str ac ea College, 


Auckland, C.1, New Zealand. 
Deo. 11. 


Denn, A, and Dandin, M. J, O.R. Acad. Soi, Paris, 384, 1561 
. C. Brunelli, do Maroo and si Cim., 
WE ae aloo Ph. es. e$ MA T ui 


Motion of the Storm-D Regions 


W. R. Pigsaorr! has reported coherent variations 
moe ead weich: he Dite pret is motion ar the 
"storm-D regions" once around the earth in 48 hr. 


This result is based on the data of about three years 
from each of six vertioal-inoidenoo i 10 stations, 
Work at the National Bureau of 8 however, 


based on ionospheric data tabulations from seventeen 
stations for the four years, 1949-52, does not support 
the hypothesis of coherent motion of such 

Reference wil be made here to (per oent) ‘prob- 
ability of blackout’ rather than to storm-D regions. 
Diurnal variation of hlackout probability is determ- 
ined by counting the number of instances (at each 
hour for the four-year period) of excessive absorption. 
In these cases the letter B is the standard symbol 
used to replace a numerical value for all the iono- 
spheric ters normally sealed: fOF2, A’F9, 
SOF! WEL SOR, FB. 

Blackout may often be a misnomer, since the no- 
echo conditions can also arise if the equipment lacks 


W 


Y 





Fig. L Average probability (per oent) of blackout (Ae) 


sensitivity and if abeorption is only moderate. More- 
over, Watts and Brown’ have shown recently that 
at Washington, for example, 'no-echo' m the 1—25 
ied by #F-layer re- 


impoenib 

(1) blackout, (2) low sensitivity with moderate absorp- 
tion, (8) f0F2 leas than 1 Mo./s., by use of the tabula- 
tion sheets alone. The no-echo conditions, due to 
any of the three causes, is the subject of this oom- 
munication, but the term ‘blackout’ will be used 
throughout. It is assumed that data from different 
stations are directly 

The diurnal 

general, quite closely) by the constant term and 
first harmonic of a Fourier series: per cent prob- 
ability of blackout = A, + C, ooe 15(¢ — 9), where 
A, is average per cent probability, O, ia amplitude 
(per cent) of the first harmonic of the diurnal 
variation, p, is time (in hours) at which the first 
harmonic reaches a maximum (o, of course, may 
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be expressed in looal time for each station or in 

Contour plots of A, (Fig. 1), C, (Fig. 2) and 9, 
(Fig. 3) are shown. minimum shown on the 
plot for A, (or O,) over North America, north of 
the suroral zone, i8 perhaps mg; but its 
existence has long been by the relative 
ease of maintaining radio communications ingide the 
auroral zone. A recent study?’ of continuous-wave 

I iti evidenoe. The 
presence of this minimum suggests that rotation 
about the geographical pole is not likely, although 
such motion, p ly about the dip pole, is not ruled 
out. 

The 9, plot (Fig. 3) does not suggest motion of 
the sort proposed by Piggott, nor does it 
motion of any sort except that which is apparent m 
the case of any phenomenon fay ok iar Ae 
local time. More important, however, is the fact 
that no simple longitudinal motion can account for 
the large, relatively complex latitude variations of 


CA mt 
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ted, but appear to have 
little meaning and do not exhibit the motion 
lggott. 


by Piggo 2 , 
Itis concluded that a 48-hr. rotation of the storm-D 


is not indica 
"here is a large seasonal variation in blackout 
I magnetic 


incorporated in & paper now in preparation. 
i VAUGHN AGY 


National Bureau of Standards, 
. Washington 25, D.C. Deo. 17. 
1 Piggott, W. R., Weture, 171, 124 (1968). — 
a . N 
wY J. M., and e lus Gate y.) Gs o- Baan 


r^ fio Re October 5-8, 
. V. Internataonal Solentific Radio Union, Ottawa, 
"Yos (acoepind by ho J Geophys. Res., for publication m June 


March 6, 1954 


Reduction in the Loss Factor of Certain 
Ceramics by Heat Treatment 


It has been suggested by Breckenridge! that one 
of the main reasons for the absorption of energy in 
&.0. fields by alkali halide crystals is the presence in 
these arystals of pairs of associated lattice defecta-on 
adjacent sites. B i carried out measure. 
ments on various halide crystals, and he found in 
some cases that it was necessary to heat-treat a 
crystal at a temperature within 25° C. of its melting 
point, following this treatment by fairly rapid oooling, 
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m order to uoo & gSufücient number of lattice 
defect pairs for the energy absorption to be measur- 
able. 


This suggested to me that it might be worth while 
to attempt to reduce the dielectric loases in steatite, 
forsterite and other ceramios by a prolonged heat 
treatment at a temperature well below the firing 
temperature of the ceramica. The t treatment 
was chosen quite arbitrarily as 60 hr. at 1,000? C. 
The values of dielectric constant (K) and the tangent 
of the loes angle (tan 3) were determined at 10 cm. 
before and after heat treatment. Some of the results 
obtained are given in the acoompanying table. 
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Of these ceramics, A is a British oommeroial 
low-loeg steatite ceramic, the remainder are materials 
made in the British Thomson—Houston Research 
Laboratory. Oeramics B-E are forsterite, F is a 
wollastonite material and the remainder are ateatites. 
The table shows that in the majority of cases the 
heat treatment has caused a reduction in the value 
of tan 3, although in one osese an inorease’ was 
observed. This is to be In view of the 
arbitrary way in which the heat treatment was chosen. 
It should be noted that many of the values of tan 3 
quoted in the table are much lower than those 
previously quoted for ceramics of similar chemical 
composition. It seems likely that this type of heat- 
treatment process wil make poesible the commercial 
production of ceramics having much better loss 
properties than those hitherto available?. 

It is realized that, although the heat-treatment 
experiments were by Breckenridge’s work, 
it does not follow that the effect observed is caused 
by a reduction in the number of lattice defect pairs ; 
it may well be that it is caused mainly by devitrifica- 
tion of the glassy phase in the ceramics. This point 
oan only be settled by further experiments. To 
study the effect completely, it would also be neoes- 
sary to make measurements over a considerable 
frequency-range and perhaps also over a range of 
temperature, f 

I am indebted to Miss J. E. J. Dods, who prepared 
the ceramics, and to Mr. J. H. B. Baker, both of 
this laboratory, who made the dielectric measure- 
ments; and also to Mr, L, J, Davies, director of 
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research, for permiasion to publish this com- 
munication. . 

H. Rawson 
Research Laboratory, zi 
British Thomson—Houston Co., Ltd., 
Rugby. 
Jan. l. 


! Breckenridge, È. G., J. Chem. Phys., 18, (10), 069 (1948). 
‘Brit. Pat Appllo Xo. 3296/53. , 


Adsorption of Prostatic Phosphatase on 
lon-exchange Resin 


IN recent years the proteins cytochrome cot, 
ribonuclease’, lysozyme’, and hæmoglobin! have 
been successfully chromatographed on the carboxylic 
acid ion-exchange resin ‘IRO 50’. Experiments with 
proteins on the sulphonated polystyrene ion-exchange 
ream ‘Dowex 50’ have also been reported'. 

In the only case where an enzyme has been separated 
from & crude extract by the use of & oolumn of 
‘IRC 50'5, the enzyme studied seems to be the only 
one to be adsorbed on the resin, while most of the 
other proteins pass right through the column. The 
faot that proteins often are not adsorbed on ion- 
exchange resins has also been utilized for desalting 
of proteins’. When, however, a protein can be 
adsorbed on—and later desorbed from—an ion- 
exchange resin the procedure might offer a fairly 
selective, yet mild and convenient method of 
purifloation. ‘ 

This communication describes a partial purification 
of seminal prostatic phosphatase by adsorption on 
‘Dowex 50’ and elution with a pH gradient. The 
principle of gradient elution has been outlined earlier’. : 
The method is carried out here in such a way that 
an alkaline buffer will continuously replace the more 
acid starting buffer and thereby slowly change the 
pH of the eluting agent. 

The enzyme solution used was obtained from normal 
human semen in the following way. The semen was 
diluted five times with 0-9 per cent sodium chloride 
solution and centrifuged at 2,000 g for 15 mim. in 
order to remove the tozo&. The remaining 
solution was dialysed against a 0-2 M sodium acetate 
buffer of pH 5-4 (m the following referred to as the 
acetate buffer). 

The phosphatase activity was determined at 
pH 5-5 according to Bessey e$ al.’, using p-nitro- 
phenyl phosphate as substrate. 

The resin used was ‘Dowex 50— x 8’, 200—400 
mesh, pretreated according to Moore and Stein? 
and finally washed with the acetate buffer. This pre- 
treatment is easential—otherwise the enzyme is 
adsorbed so strongly that it cannot be eluted. After 
an I t the column may be regenerated by 

with 1 N sodium hydroxide. 

Most of the experiments have been performed on a 
small scale, the dimensions of the column being 
8-0 om. x 0-55 om. The temperature was kept at 
4^C. Usually, 0:3 mL enzyme solution was applied 
to the oolumn, the mixing chamber (volume 1-2 ml.) 
was filled with the acetate buffer and the open top 
chamber with a Palizech’s borate buffer of pH 7°3. 
The fraction collector used here shifted the tubes 
every 18 mr, and the mean volume óf the fractions 
was about 0-5 ml., although varying considerably 
during each experiment. 

Fig.-1 gives the results of an experiment carried 
out as described above. The full lme represents the 





and the broken Ime the ex- 
timotion for ultra-violet light (A = 280 myu). As can 
comes out as an extremely 

rvity is collected in one 
cent of the activity of the 


sii dece cnin d vau ee 
active fraction shows that this chromatographic 
einai gives at least a five-fold por anon of 


the enzyme. 

There are some difficulties in estimating the inactive 
protein material from the column. Using ultra-violet 
extinction, there is the riak of mterference from low- 
molecular resin material which may be displaced from 
the column by proteins and therefore may appear 
in the eluate despite all the pre-washings. The Folin 
reagent was tried but gave unreasonable figures. 
Kjeldahl analysis has been used, but m most of the 
fractions (with the exception of that contaming the 
enzyme) the concentration of nitrogen is too low to 
permit accurate determinations. However, both the 
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Tinta a tein oF Dowex . (A) activity In moles 
of substrate split d mtn. at 37* C. (full line), and the 
ultra-violeé extinction (dashed Ine) (B) pH values for the 
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ultra-violet extinction measurements and the Kjeldahl 
determinations show that some of the inactive 
material passes readily through the column whereas 
a large part remains on the resin. ` 

Hig Sales acl of the ree trond an cerent 
performed ọn a scale fifty ter than the pre- 
vious one. Talat aen E e ds 
curves for the rone are shown in Fig. 2 A, 
while Fig. 2 B gives the pH values for the 
ing fractions. The interval between the shifts of the 
tubes waa the same as before (18 min). The volumes 
of fractions 85 and 45 were about 10 ml. and 6 ml. 
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It is to be expected from the method that a xone 
will sppear near the maximum of the slope of the 
gradient. This can also be seen from a n of 
Hig SA and Op. aiid shows mt moet of the diro me 
is eluted between pH 5-5 and 6-5. Tho ultra-violet 
extinction measurements and Kjeldahl determma- 
tions indicate, that some inactive material follows 
directly after the enzyme. A buffer system with a 
sal ce E oi 
would therefore be expected to give still better 


purification of the prostatic acid 
from prostate glands. One of 
they used was adsorption on calcium phosphate gel, 
whioh gives & two-fold ification. It is difficult 
at present’ to compare the purity of ther’ enzyme 
wilh dui obtained hero afier adechstion on ‘Dowex 
50’. In any event, ib is felt that this adsorption 
procedure will be a useful complement to other 


continued, and fall accounts will 


be published else I wish to thank Prof. A. 
Tiselius -for his Interest m this work. 


Acta Chem. Scand., 4, 1025 (1950). 


* Hire Q. E. W., Moore, 8., and Stein, W. H., J. Biol. Che. 200, 403 

* Tallan, H. H., and Stein, W. H., J. Biol. Ohem., £00, 507 (1053) 

1 Boardman, N. K., and Partridge, 8. M., Natwre, 171, 206 (1063) 

* Bober, EL A, G., and Gutter, F. J., J. Amer. Chem. Soo. 
74, 2734 (1054 

— cn ani Tiselrus, À., dats Chem. Soani , 

' Bamey, O. À., Lowry, O. HL, and Broek, M. J., J. Piol. Chom., 104, 
821 (1946). 


* Moore, 8., and Stein, W. H., J. Biol. Okem., 192, 668 (1951). 


: ta uy B., Arek. Biochem. end Biopkys., 46, 


Radi phic Studies of the Digestive 
Tracts Rats in with Inorganic 
Sulphate Jabelled with Sulphu 


BXLANGHRAR! recently rted the presence of 
suiphur-35 in the neck cella of the gerio glands 
of the rat following the administration of sulphuric 
acid labelled with sulphur-35 by subcutaneous in- 
jection. We wish to report that we made similar 
observations during the course of & redioautographio 
study of the distribution of sulphur-85 in the rat 
following the &dministration of radioactive inorganio 
sulphate. The techniques employed in this work and 
some of tbe results obtained have already been 
reported’. Sodium te labelled with sulphur-35 

was administered to rata by intraperitoneal injection, 
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and after various intervals the animals were killed, 
tissues were removed and contact radioautographs 
were Four hours after dosing there was 
considerable accumulation of sulphur-85 in the necks 
of the gastric glands, whereas radioactive material 
was absent from that part of the stomach lined with 
stratified us epithelium. More mtense radio- 
autographs were obtained from the intestinal glands 
(arypte of Lieberkuhn). The most striking localization 
of sulphur-85, however, was observed in the small 
mucus-secreting salivary glands which lie in relation 
to the masseter muscle and are presumably posterior 
members of the molar (Figs. 1 and 2). These 
results were in mar contrast to those obtamed 


from the adjacent parotid gland present m the same 
sections, where the intensity of the radioautograph 
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Detection of Fingerprints by the 
Ninhydrin Reaction 


Iw connexion with some recent legal proceedings, 
& new method for mts has been 
discovered by one of us (8. O.). The method involves 
the well-known ninhydrin test for amino-acids, often 
used in chromatography. In this method, fingerprints 
on peper have always been considered a great 
nuisance, and one is often recommended to use 
forceps “to avoid ts"1. In our opinion, 
the new method will be moet suitable for detecting 
fingerprints on paper and similar materials. Some of 
the resulte have & wider interest, and a brief report 
on the new application of ninhydrin is therefore 


When handimg & paper, & person may 
leave his fingerprints on it, depending on 
many factors such as physiological oon- 
ditions, time of contact between the fingers 
and the paper and other unprediotable 
circumstances. A taneous fingerprint 
contains 98-5-99-5 per cent water, the reat 
being organic and inorganic oompounds. 
Normally, the water will evaporate, leaving 
the rest as a fingerprint pattern contam- 
mg fats, saltas, amino-acids, eto. The last 
group of substances gives the well-known 
reaction with nihydrin. Since perspira- 
tion contains water-soluble amino-acids (at 
least ten amino-acids have been found?) a 
moist finger or & moist paper is necessary 
if fingerprints on paper are to be made 
visible by the ninhydrin reaction. 

Fingerprints are developed by spraying 
the paper, with a 0-2 per cent solution 
of ninhydrin in acetone, followed by heatmg 
the paper in an oven at 80°C. for a few 
minutee. This initiates the process, and the 
strongest marks become visible. The pink 
colour becomes more intense with timo, 
and new marks appear as the developing 
process matures. Details seam to have a 
maximum distinctness & day or two after 


the ninhydrm treatment. 
After treating & paper with ninhydrin, 


CO) Beco BO k Mia ari saltvary from » 190-gm, it must not be touched by hand; othar- 
win sciphara8 (approx. $ ro. of vli 1 I i DX WEN Hen wise new fingerprints will develop even 

QD Corresponding x 80. if the paper is dry. This is a fact well 
(3) pecan, SO n d of the parotid gland o Sah known to everybody working on the 


was in general very low, and was leas for the actual 

landular tissue than for the capsule (Figs. 8 and 4). 
Other mucus-secreting salivary glands have not yet 
been investigated. 

The distribution of sulphur-85 obeerved in these 
that ib was secreted 
as sulphomucopo ide. If this proves to be 
80, Morgenic sulphate labelled with sulphur-35 should 
serve as & useful tool for Investigating the distribution 
and activity of mucus-secreting cells. 


D. V. Davis 
L. Youxa 


peper chromatography of amino-acids and 
similar substances. 
vent, for example water, contact with 
gives soft pink spots with no clear linee. 


on dry paper the papillary lines become 
visible. 


In the preeenoe of a sol- 


fingers 


Even 
clearly 
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We have been able to develop fingerprints on 
many kinds of paper, some of which had not been 
touched for a long time. Fig. 1 shows part of a page 
of a French grammar which had not been used for 
twelve years. The owner's fingerprint oan be 
compared with a fresh print developed on sized 
peper. 

We are investigating the ninhydrin reacting 
compounds in fingerprints and perspiration. 
prints have also been made visible with Amido- 
schwarts (Bayer) or othér reagents used for the 
localization of protein spots in paper electropHoresis. 
This indicates the presence of proteins, probably 
keratin. 

All the details and applications of the method 
have not been worked out yet; but a full acoount of 
problems related to it will be lished elsewhere. 
Part of this work has been ied out at the Institute 
of Biochemistry, Uppsala, and we are indebted to 
Prof. A. Tiselius for valuable discussions. 


SvawrH ODN Benet von HOFSTEN 


Institute of Pedology, Institute of Biochemistry, 
Royal Agricultural University of Uppsala. 

College, Uppsala. i 

- Deo.2. 


1 Levy, A. L., and Chung, D., Amal. Cheam., 
NIME. ee a 


Occurrence and Distribution of Sarcosine 
in the Rock Lobster 
Taa unidentified amino-acid found by us in the 
rock lobster (Jasus lalandi)! has been shown to be 
sarcosme. We are mdebted to Mr. R. G. Westall 
for suggesting that our unknown might be sarcosine 
and for sending us an authentic sample for oom- 


parison. 

We had previously considered this possibility, but 
had rejected it because the Ey values of the unidenta- 
fled amino-acid in phenol and butanol — acetic acid 
were appreciably different from the values reported 
for sarcosine in the literature’* and because it did 
not give the colour test with p-nitrobenzoylchlorde 
described for sarcoame by Plattner and Nager’. 
However, the test also gave negative resulta with 
sarcosine in our hands, and a direct I of 
the Ry values of the unknown and sarcoaine in differ- 
ent solvents ahowed them to be identical, as may be 
seen from the following figures: 





The difference between our Bp values and those of 
other workers may be due to the fact that our 
chromatograms were of necessity run at 30°. 

Final proof of the identity of the unknown was 
obtained by isolating si eis from n. 
hepatopancreas extract by ionation on & on- 
ated polystyrene resin (nominal divinyl benzene con- 
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tent 44 per cent)‘. The fraction containing sarcoaine 
plus ee and glutamio acids, asparagine, proline, 
serme- and threonine was chroma on & 
cellulose column usmg phenol- water (70:80) as 
solvent, and a fraction was obtained which contained 
only sarcosine and proline. This was crystallized 
from methanol — acetone? to give phioally 

pure sarcoaine, melting point 210-5-211-5° (deoomp.), 
undepreesed on admixture with the authentic sample. 
An examination of the infra-red spectra confirmed 
the identity of the two samples. 

Appreciable amounts of gsarcoaine have been found 
m trichloracetic acid extracts of the hepatopancreas 
and blood of the roak lobster; but only traces were 
found in the muscle extracts. Hydrolysates of the 
hepatopancreas, blood and muscle proteins did not 
contain detectable amounts of sarcosine. The distri- 
bution of other amino-acids in the muscle and 
hepatopancreas extracts will be reported elsewhere. 

We are aware of only two previous reporta of the 
occurrence of sarcosine in the animal kingdom. It 
was isolated from the starfish Astropecten by Kosel 
and Edlbacher* m 1915, and it has recently been 
found in elasmobranch fishes by Shewan*. We have 
also found it m the freshwater crab Potamon (Pota- 
monaniss) perlatus/sydneyt, and we plan to lodk for 
it m other invertebrates. 

This communication is published by permission of 
the South African Gouna for ' Boientiflo and Industrial 
Research. 
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L. Novurrri 
H. M. BOHWABTZ 


National Ohemical Research Laboratory, 
South African Council for 
Soientific and Industrial Research, 
Pretoria. 
1 Novelle, L., Wature, 169, 968 (1052). 
* Plattner, me and Mager, U., Hes. okim. Acta, 31, 2203 (1048). 


CENE CM ORG 5, AlgoGHIfvray, R., and Peacock, D. H., Natiwre, 
oes (108). 


NUES B., Hoppe-Seyl. 3., 64, 104 (1015). 
* Bep. Food Invest. Board, London, $9 (1963). 


Milk Ejection resulting from Mechanical’ 
Stimulation of Mammary Myoepithelium 
in the Rabbit 
THHR® is good experimental evidence in the rabbit! 
that the normal removal of milk from the maternal 

glands during suckling depends on a reflex 
release of oxytocin from the posterior pituitary gland. 
Histological studies** indicate that the oxytocin 
induces contraction of the mammary myoeprthelium, 
which results m the expulsion of the milk stored in 
the alveoli and ducts. The present experimenta, 
which were carried out with twelve lactating rabbits, 
disclosed a mechanism of- milk ejection 
which may help to explain the amall variable amount 
of milk yielded to the young when rior pituitary 
activity is prevented by denerva on of this gland, 
by ansethesia!, and by emotional excitement. 
The animals were suckled by their litters prior to 
the experimente. They were angsthetized with 


mammary gland cannulated. Up to 
5 ml. of normal saline at 37? 0. was introduoed 
through the cannula until the gland segment served 
by the cannulated duct was sufficiently distended to 


- 
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stand out from neighbouring glandular tissue. The 
cannula was connected to a piston-recorder writing 
on & kymograph. 

A sharp tap delivered with the flat surface of & 
scalpel handle on the canüul&ted segment of the 
mammary gland resulted after a latent period of about 
1 sec. in a rise of 1-10 om. of the fluid in the cannula, 
representing an ejection volume of 0-06—0-6 ml. The 
total duration of the response was leas than 1 min. 
(Fig. 1). A succession of taps at intervals of approx- 
imately 10 seo. resulted in a partial tetanus and 
rapid onset of fatigue (Fig. la). The responses 
resembled those produced by small doses of oxytocin. 
When a tap stimulus was given at the onset of a near- 
threshold dose of oxytocin, a smooth summated 
response was obtained (Fig. la). But tap stimuli 
ii sec during & response to & near-maximal dose 
of oxytocin were ineffective (Fig. 16). This result 
indicates that the responses to hormonal and 
mechanical stimuli utilize the same effector tissue 
(myoepithelrum). : 

The response to tap stimuli was not affected by 
procaine infiltration of the overlying skin, and typical 
ejection responses could be elicited after removal of 
& portion of the akin by direct application of the tap 
stimuli to the exposed mammary tissue. Substitution 
of 4 per cent procaine for saline in the cannula also 


supplying sympathetic adrenergic 
mammary glands did not affect the 

in those glands, and electrical stimulation of the 

peripheral end of the nerve, or Injection of adrenaline 


ornor-adrenaline, did not produce an ejection response. 


These observations favour the view that the tap 
stimuli activate the contractile elemente directly, 
without nervous intervention. 

Other experimenta which will be reported in detail 
elsewhere showed that procedures which stimulate 
sympathetico-adrenal &otivity in the rabbit inhibited 
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the milk-ejection response to mtravenous injection 
of oxytocin, but not the response to tap stmnuli. 
These results provide suggestive evidence that the 
inhibitory effect of sympathetico-adrenal activity* is 


by mammary eire 
rather than by & direot inhibition of myoepithelial 
contraction. 


B. A. Cross 
Department of Veterinary Clinical Studies, 
University of Cambridge. 
Nov. 9. 


1 Cross, B. A., and Harris, G. W. J. Bradoertn., 8, 148 (1952). 

! Crom, B. À., J. Hndoorie., 0, ix (1053). 

* Richardson, K. O., Proc. Hoy. Sec. B, 1836, 80 (1949) 

‘Tinsel, J. L., J. Anai., Lomd., 88, 49 (1052). 

* Crom, B. A., J. Endorin., 9, 7 (1053). 

* Crom, B. å., and Dyke, H. B. van, J. Endocrin., 9, 232 (1953). 


A Biliviolin Metal Complex in Ox Bile 


An ethyl acetate extract of fresh ox bile acidified 
to b per cent with concentrated hydrochlorio acid 
yielded a dark green waxy solid on taking to dryness 
in vacuo. Chromatography of this substance from 
a 2 : 10 methanol — ether solution on a column consist- 
ing of a mixture of 12 gm. of acid-washed talo and 
3 gm. 'Hyflo' filter-aid gave a single grey-green band 
whioh could be partly eluted with methanol The 
absorption spectrum of the eluted substance (a green 
eolid) in methanol and in methanolic hydrochloric 
acid is shown in the accompanying figure. Acidifloa- 
tion changed the colour of the solution from green 
to violet and shifted the absorption maximum from 
646 to 568 my. A chloroform solution of the oom- 
pound showed a strong red fluorescence in ultra- 
violet light. The pigment could not be extracted from. 





450 500 550 600 650 700 
Wave-length (ma) 


spectrum of. the green pigment obtained by 
chromatography of an ethyl acetate axrtract of ox bilo, in meth- 
anol (- -~ —), In 5 per oent hydrochloric aad m methanol (———) 
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chloroform solution with l per cent hydroohlorio acid, 
demonstrating that it was biliviolin and not a bilipur- 
The sinc complex of biliviolm prepared by oxidation 
of & pure of bilirubin showed an absorption 
maximum m methanol at 644 my shifting to 568 my. 
on addition of hydrochloric acid, the oolour.of the 
solution changing simultaneously from green to 


blue-violet. 

Biliviolinoid pigments have been observed in 
bile! and in -stones*, but have bean consid 
to be almost certainty 


certainly secondary oxidation producte 
of bilirubin. It is unlikely that the-biliviolinoid pig- 
ment found in ox bile arises in this way, as ita typical 


&beorption has been found m. association 
with an bilirubin curve. This 
that the pi t ooours per se in the bile, aa tion 


has been found always to be accompanied by dis- 
tortion of the bilirubin spectrum. Such a compound 
would probably occur normally m. bile in the form 


of a trace metal complex, for a number of such 


elements are known to be excreted: mainly in the 


bile, and the pH of ox bile (7—8) is such as to allow | 


the formation of metal complexes. so a 
R. J. Gamo — 
University of Bristol Veterinary Laboratory, 
Langford House 


Langford, Nr. Bristol. 
Nov. 18. 


, Book, À., Fim. Kin. Wookr., 8, 617 (1906). ra 
* Y'incher, H., Hiker, H., Lindner, F. and Ptitser, B., Hoppe-Soyt. £., 
150, 44 (1025). 


Stearolic Acid, an Essential Fatty Acid? 
ÁOOOBDING to Bernhard!, stearolio acid ( A*-octatle- 


throughout the diet in the form of its ethyl ester, 
prolongs the life of vitamin F-defloient rata. 

This result is in contradiction with our inv 
tione’, in particular with the ‘6,9(term.)-hypothests’. 
According to this hypothesis, the presence of two 
double bonds at the 6,9(term.)-positions of fatty acids 
(that is, double bonds at the 6 : 7- and 9 : 10-poaitions 


fatty acids, namely, lmoleio, linolenio and arachidonic 
acid, are all characterized by this 6,0(term.)-ocon- 
figuration. On'assaying & large number of acids, 
it appeared that acids which do not have char- 
acteristic are Inactive, and further, three new easential 
fatty acids were found, namely, A!*'/*-nongadeog- 
dienoic, A 14-eicogadienoic, and A" *-1¥-octadeoa- 
trienoio acid, all characterized by the occurrence of 
double bonds at the 6,9(term.)-posttions. 

The activity of stearolio acid has now been 
investigated by means of our new method! for the 
standardisation of vitamm F. Usmg this method, 
male ing rats received a limited amount of 

mking water—14 ml./day/animal. The food was 
given m the form of a fat-free sucrose diet. The pre- 

tory period 
ollowed by a four-week test 

Five times per week 0-2 ml. of the various prepara- 
tions was pipetted to groups of twelve and twenty- 


four animals respectively, exoept the control group 
(eleven animals) which received The groups 
forming the reference standard various doses 
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of sunflower-seed oil, which, if necessary, were made 
up to 0-2 ml. with fully hardened coconut fat, which 
contains no linoleio acid. The stearolio acid was 
administered as the ethyl ester. The stearolic acid 
ester was from oleic acid by bromination 
to dibromo-óleio acid, followed by dehydrobromina- 
tion with aqueous potassium hydroxide. The stearolic 
acid thus I melted at 47-29—4'-3? O., was free 
from bromine and optically pure. It was esterified in 
ethanol/suiphurioc acid. 

Probably as & result of the longer preparatory 
period (normally five weeks) some of the animals 
died. Moreover, a number of the animals developed 
lesions at the of the tail. In ite final stage the 
lesion amoun to & oomplete necrosis of the tail 
tip; this stage was assigned the figure 3, while 2'und 1 
represented leas serious stages, and 0 the normal tail. 

The date on the mortality, the tail lesions, and 
the change in the body-weight during the four-week 
test period are collected’ in Table 1. Owing to the 
mortality, the data regarding the ene 
weight relate to the surviving 
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, ETET Oy TAIL LEONE, AND CHANGE IN THE 
Wace oF VISAMIN F-DEFDNIENT ANIMALS EBORIVING Do- 
FEEWNT DOSES OF OU AND STRAROLIO ACID 


-FEED 
DURING A PERIOD oF FOUR WEEKS 





In the sunfiower-seed oil groupe, no deaths or tail 
lesions occurred, while a distinct reaction. 
was observed. Of the controls, three out of eleven 
animals died, the mean tail lesion was 0-44, and the 
body-weight of the group decreased slightly (— 5 gn). 
Of the twelve animals which received the ethyl 
stearolate, nine died (significant with regard to the 
control group), while the tail lesions (stage 0-92) were 
more serious than in the control group. The stearolate 
did not give any improvement in the body-weight, 
but quite the reverse, for a significant decrease in 
weight was found. ^ 

A similar growth retardation in vitamin F - deficient 
animals has also been observed by Holman* with 
conjugated linoleio acid, as well aa in our own 

tions! with & number of other fatty acids, 
both saturated and unsaturated. 

Summarizing, the present investigation has made 
it clear that stearolic acid is not able to improve the 
survival time, tail lesions or growth of vitamin F - 
deficient animals; on the contrary, it affects them 
adversely. 

I wish to thank the management of Unilever N.V. 
for permission to publish this work; and Mr. 

boom for the p tion and Mr. Duin for 
esterification of the stearolic acid. 
H. J. TEROMABSON. 


Unilever Research Laboratory, 
Zwijndrecht, 
The Netherlands. 
Nov. 18. " 
Bernhard, X, ‘Le métabolisme des audes gras à Hasson”, 
i Ink, Cont dem Prob of Lights, Sromels, June 11-15) 


1 Thomamon, H. J., Int. X. Vüewin/., 2$, 03 (1 
* Holman, B. T. Proc, Soc. Exp. Biol, Med., 76,100 (1951). 
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Rickets in Sheep 

Elliott and Crichton! olaimed that ‘bent-leg’ is of 
widespread distribution in Sgotland. They found that 
cod-liver oil added daily to the diet of young rama leas 
than & year old prevented the appearance of the 
rabhitio condition. These observations were confirmed 
by Auchinachie and Fraser* and by Dunlop*. Recent 
experimental work by Ewert has shown that the 
rachitic condition ing in. Welah lambe brought 
to Cambridge could be prevented by the administra- 
tion of & single dose-of vitamin D, (25 mgm. oalciferol 
in 10 ml. arachis oil) given orally to each animal. 
The protective action of this large dose lasted approx- 
imately two months. 

On December 20, 1951, at Datwine Farm, Ayrshire, 
thirty-eight ram hoggs reared on low-ground pasture 
from four months of age were individually numbered 
end weighed. The animals were allotted at random 
to two groups. One group comprising twenty animals 
(group A) recerved by mouth tro milion I.U. vitamin 

. remaining 
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been ploughed and re-seeded in 1950. 

Blood samples drawn from the jugular vein were 
obtained from ten animals m each group on January 
12, and again on February 9, 1952, when the live- 
weight of the animals in both was again 
determined. The resulta are shown in Fig. 1. It will 
be observed that the animals which received supple- 
mentary vitamin D in December made a larger gain 
In liveweight than did the control group. 

While vitamin D has been shown to have no effect 
on growth-rate when ram hoggs already have a 
sufficient store of the vitamin, half the severely 
raahitio animals lost weight during the riment. 
The late development of the condition in animal 
which made the test gam in live-weight in the 
undosed group shows olearly, however, that it is 
necessary for the animal to increase in live-weight 
before 'bent-leg'. a rs. Onoe rachitic symptoms 
develop, the ani is un&ble to move about and feed 
normally, at pasture or at the trough ; consequently, 
& marked fall in live-weight rapidly follows. 

The results of the blood analyses (Fig. 2) showed that 
whereas the serum calcium level of the dosed group 
was 11-3 mgm. per 100 mL, the corresponding figure 
for the control group was 06.78 mgm. calcium. A 
marked difference was also obvious even a month 
after dosing in the level of the blood phosphate in 
the two gro The figure obtained in the undosed 
controls cab; ont than 4 mgm. phosphorus per 100 ml. 


t 
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1. lave-we!ghé gains from hoggs dunng Deoember £0— 
2 February 9. M, normal; r okala R, severe nckets 
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Treated 
Fig. 2. Blood inorganico phosphorus and serum oalaum levels of 
experimental animals 


Oontrol 


blood in all cases. In the dosed group, however, the 
blood analyses showed that the level of blood in- 
organic phosphorus was greater than 5 mgm. per 
100 mL m every animal. The olinical condition of 
five treated animals a month after dosing mdicated, 
however, that the rachitic condition was beginning 
to appear. ` 

Dosing of all the animals on February 9 with two 
million 1.U. vitamin D, resulted in recovery and normal 
health and growth in the affected untreated controls. 

It is now general practice in the south of Scotland 
on hill farms to administer a large dose of vitamm D, 
to the young rams about mid-December and again 
early in February. At all experimental centres in 
this area (seven), two administrations durmg the 
winter have been found to be necessary. 

This treatment has been found to be cient to 
prevent the appearance of the rachitic condition ‘bent- 
leg’ during the winter months. 

Gmogam DUNLOP 
West of Bootland Agricultural College, 
Auchincruive, Ayr. Nov. 19. 


1 Hiltott, W., and Omohton, A., J. Agric. Soi., 18, 65 (1026). 
TAPER E VE A ERE as Hood rio: ibo BBs) POO 
* Dunlop, G., Proc. Hwirti. Soe., 4, 60 (1048). 

1 Ewer, T, Bri J. Nedrit., 5, 287 (1951). 


Cytology of Meiosis in Matonia 


Matonia pectinaia R. Br. is one of the best known 
examples of a very ancient relict type among living 
ferns. As is well known, the fossil record goes back 
at least to the Cretaceous period and it axtends 
geographically into Pus apa Arctio Cirole, yet the 
Iving species 18 00 to a few isolated mountains 
in western Malaysia. 





Matona is at present so specialized in its eoo 
ta that it has never been 


established in cultivation the have 
recently been germinated by Miss Alma Stokey, who 
has described the structure and development of the 
prothalli*. 
The Lcd to dipl meiosis in this 

arose through n of Prof. R. E. Holttum, 
wp Ware ot 2 21cm & 
fiald-course for his own students at Frager’s 

I of this 


field and to post them to me. M. grows 
on Pine Troe HIN (4,800 f) Just below 

summit. I were made on 26 
inl: : 3 acetic alooho ipa pt ig ger e 


bars und tha-obeccvations 
were completed a week later. 

The stages of meiosis seen include several cells in 
early diakinesis and metaphase 1 and one damaged 


cell in 1. All the leas-perfect cells gave 
counts of order of 25; but, as is demonstrated 
by E ssec or SONS 8 ON AE 


ob iied is un 
ee ee PN NM 
p Ee D errs 
Borno mitona oDe Di Bman bium 
It is not possible to discuss signifloance of this 
number in detail here; but it is perhaps worth 
mentioning that before this result was known two 
dul uu Tu 
marae eee respectively, zu rev igiene 4 
piment 80 and 78*. Since Gletchema 
E cuc D ee 
Matonia and haa, moreover, long been thought to 


rea gaan digg not mere ooinoidenoe 
me ege gta possess | chromosome 
LS nau ir M, 


Rag. 13. 


. 
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This subject will be discussed further in æ forth- 
coming paper by I. Manton and W. A. Sledge on the 
cytology of the ferns of Ceylon. Matonsa does not, 
however, occur in Ceylon, and it is therefore perhaps 
desirable to record the facta for it in & separate note 
in view of the exceptional botanical mterest of the 
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1 Bower, F. O., “The Ferns”, $ (Cambridge, 1926). 
1 Stokey, A. G., and Atkinson, L. R., Pkytomorphology, 8, 138 (1052). 
* Manton, I. (unpublished). 


Chlamydospores and Survival in Soil Fungi 


Masry of the fungi found in soil are centred around 
les of organic debris!*, and from these food 
the fungi may spread into the soil matrix to a 
greater or lesser extent’. It is not known how far 
the i in the soil are dependent upon the un- 
disso! organic matter or to what degree the 
nutrients in the soil solution support their growth. 
The work described m this communication forms 
of an investigation into this question. The 
solutions in which the fungi were grown were based 
on the formula given by Hrikson‘. To this morganic 
artificial soil solution dextrose was added to give 
solutions varying from 0-005 gm./l. to 0-02 gm./l., 
so that the solutions might simulate a considerable 
range of true soil solutions. A 0-2-ml. drop of the 
dilute nutrient solution was placed on the surface 
of a clean alide resting on & bent glass 
support in & Petri dish, the base of which contained 


` § ml. sterile distilled water. A loopful, contammg 


20—25 conidia, of a washed spore ion of the 
fungus under test was added to the culture drop, 
and the dishes incubated on the laboratory bench 
at 17.0-24-4* C. Microscopic observation of the 
t development was made over a period of 
fourteen days, after staining with acid fuchsin/lacto- 
enol. 


(E. F. 8m.) Wollenweber and Reinking, 
PUR sarcinasforms (Cav.) Wilts. were the fungi 


E e — eae eA 
soil solutions varied with the concentration of dex- 
trose, but the morphological features of the colonics 
were identical in all the artificial soil solutions. In 
Trichoderma, Trichothectum, Fusarium and Stom- 
phylium, growth was strong and paeem Semin 
visible. In Botrytis and Myoogone the 
more tenuous, and branching of the hyphse vas 
sparse. In all cases, was continuous through- 
out the period of vale ie and the cytoplasm 
stained deeply. Sporulation occurred in T'richothsouwn, 

and Stemphylium. Control cultures of 


terminal and intercalary swollen cells. These bodies 


m 
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e D 
normal diameter 


out the cultures normal oolonies developed on the 
agar and, on inspection at an early stage, were seen 


A. Seitz-filtered solution obtained from soil by 
displacement with water, when used as the culture 
li in place of artificial soil solution, gave restricted 
oolonióe which were mo 


sarne soll, development followed closely that taking 
place in Seitz -filtered artificial soil solution, growth 
without the production of 


The total dissolved solids in the displaced solution - 


were greater than four times those in the ‘water- 
extract, and the.oxidizable organic matter greater 
than five times that in the water-extract. It seems 
probable that the characteristic development in the 
displaced solution was due to the of an 
inhibitory factor rather than to a shortage of 
nutrients. 
Seitz-filtered displaced soil solution was amended 
with sterile dextrose solutions to give two concentra- 
tions of enriched displaced solution containing 
0-01 gm./l. and 0-05 gm./l. dextrose respectively. 
equal amount with sterile distilled water was used 
aa control, and colonies in this solution developed 
exactly as in the undiluted solution. In both enriched 
solutions Boiryts, Mqoogone, Fusarium and Siem- 
phylum as in the artificial soil solutions. 
Trichotheowsm showed a partial mhibition with pro- 
duction of malformed conidiophores in the solution 
containing least dextrose. Trichoderma showed 
evidence of inhibition m both enriched solutions by 
the production of chlamydospores, and a reduced 
but contmuous growth-rate. The level of dextrose 
in the enriched solutions was greater than that in 
the artificial soil solutions. yet in some cases -the 
inhibition was still obeerved. The poor development 
in the displaced: solution, then, is not due to lack of 
energy In a displaced. soil solution which 
had been autoclaved at 121? O. for 20 min. béfore 
I oA E Raa BE goed 
E enu M RE cial 
solutions was obtained. The growth-rates of 
colonies in this solution were comparable with those 
of colonies in artificial soil solutions. This 
that the abnormal in the ungutoolaved 


displaced soil solution was due to the presence of a 


toxin which is removed or 


prepared with a spore density of 1:6 x. 
10*/litre. Drops of these were used as 


culture in an.experiment to discover the effect 
of i population densjty on the’ development 
of gc ape or 


^4 


— 
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had a distinct dquble wall and the contents stained 


to determine the effect of adverse 

O o A T Mou a o cad 
nutritional status, cultures of the fungi were set 
up in drops of artificial soil solution in the usual 
way and immediately inoculated with a 23-hr. broth 
of an eerobio, non-spore-forming bacillus previously 
isolated from soil. Four of the test fungi were yn- 
panier dapat cud ach age calc es iud 
contanued gro in & normal manner tion 
Vp puis Acier unge ae 
aspis Miis debes T'richoderma, which had 
ity to produce ahlamydoepores, devel 
lea and remained viable with little 
while with Trichotheciwn the germ-tubes 

attenuated and ceased to grow 
after the second day. After four days the cultures 
of this fongus failed to produce colonies on plating 
out. 


together by short lengths of moribund 
further experiment 


response 
under favourable cultural conditions. Morphological 
Se a to develop 

timal oonditions by other workers. 


milioien not & darkening and a nodular development 
on fungal hyphs growing in the presence of bacterial 
contamination. Koch’ observed that ahlamydospores 
were formed by Diboiryon morbosum on poteto-dex- 
trose agar only near certain other organisms, one of 
which has since been shown to produce an antibiotic, 
or when toxic inorganic salte were added to the 
culture. In the present study the development of 
open hia eed iudicas Gaul ira aridus mie fus 
le under conditions lethal to fungi lackmg 
pss of producing them. Venkat Ram® found 
that certain bacteria stimulate chlamydospore forma- 
tion in Fusarium solani. He that the 
phenomenon was due to the produotion of anti- 
biotics by the bacteria and that. it 
imrportenoe in the survival of Fusaria in 80 
three fungi here found to have the oa ity of pro- 
I alum doeporas J'idehodonma abd : 
isolated from soil. The remaining four 
i had been subcultured on agar for a number of 


years. It is suggested that the ability to produce 


were 


I wish to express my thanks to Prof. O. W. 
Wardlaw, under whose supervision this work was 


Davin PARK 


University of " - 
Feb. 4. M 


456 


Shot-hole Disease of Stone Fruits caused by 
Clasterosporium carpophilum 


PuEgS cultures of the Olasierosportum 
um were isolated from recent infections of 
leaves and fruite. Isolation trials showed that 
fungus is viable in leaf lesions from March until 
September. For this purpose, infected parts were 
` washed thoroughly in sterile water and small portions 
of the diseased tissues were placed on corn-meal agar 
at 25° O. Hyphal tips were taken from the edge of 
the growing oolonies and these were left to grow 
on-oorn-meal slants. In some cases, infected portions 
were sterilmed using, first, 1 per oent sllver nitrate 
solution for tuo Hn minutes and then sodium chloride 
fers p iea Rndthen EARN ronen E 
sterile water. 


with & spore suspension of the fungus. loking the 
leaves was essential for getting clear toms in & 
week's time. humidity was secured by covering 


the inoculated plants with bell-jars for three days 
after infection. 

The rate of disease-spread was studied in the fleld. 
It was shown that the symptoms begin to appear in 
March (after leaf growth), the severity of the disease 
Tises gradually until May, slows down slightly until 
September and then rises gradually until the end of 
the season. 

The disease starts more’ severely in March after 
wet winters than after dry ones.” 

Control measures by spraying with Bordeaux mix- 
ture 4:06:50 or 4:6: 100 at mg time and at 
setting of fruits were not successful; neither was 


spraying with 20 or 10 per cant lime-eulphur et the 


ve spraying dates. 
W. E. ÁSHOUR 
. M. E. ALLAM 
Faculty of Agriculture, 
Shebin El Kom, Egypt. Dec. 31 
ROIFERNERNCONS 


A Variable Morphological Character of 
Trichomonas vaginalis 


SmHvERAL comprehensive morphological studies of 
Trichomonas vaginalis have been published!. In none 
. is mention made of & striking morphological character 
I have observed in three different strains of T., 
vaginalis. These strains were originally isolated from 
vaginal material gathered at the Whitethapel Clinic 
from petients with vaginitis and are now growing 
on artificial culture media’. 

The character takea the form of & variable thioken- 
ing and rigidity of the terminal one-fourth to one- 
third of one of the four anterior flagella (Fig. 1). 
The presence and conspicuousness of this club-like 
structure varies between strains and between in- 
dividuals in the same strain. It is conspicuous in moet 
individuals in the W-2 strain, where it was first 
notioed ; conspicuous but somewhat leas frequent in 
the W-1 strain; rein, cbiained fom Dr. M. G: 
In the fourth strain, obtained from Dr 
MoEntegart, of the Liverpool City Laboratories, and 
which has now been in artificial culture for more 
than two years, the character appears to be absent. 
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Between individuals, the character gar in 

conspicuousness from a well-defined rod, about two 
to three times the diameter of the ordmary flagellum, 
down to a thin structure which is the same diameter 
as the rest of the flagellum and is manifested solely 
i its inflexibility. ^ Oharacteristically, a "single 
ubbed flagellum is found on an organism. In many 
individuals it is absent or undetectable; rarely two 
. dubbed flagella are found in a single set of four, 
' but never more than two 

Ta didus dune win cadat oP dace d haee 
found several combinations of the clubbing feature : 
pe Oban cor pet of iuc qe & clubbed flagellum 
In one set y; B t absence of clubbing in 

dnd pparen Ing 

While it can be observed in those dead organisms 
in which thé are not obscured, clubbing is 
best seen in the organism. A 48 x objective 
oe ais ieee ees for greater depth of 
foous) make a good combination for detecting the 
character. It is most striking in dark-fleld 
tions, m which the clubbed portion of the dagelan 
appears brightly luminous. 

The clubbed structure was also found in & fresh 
vaginal specimen. Though difficult to observe because 
of the large amount of obacuring tissue debris and the 
extremely active state of the flagella, clubs were 
present in a small number of the o e 
structure is not, therefore, & variation I 
artificial culture, but iau mirgo, GE variable. 
Epo open character of T. vaginalis. 

e function of the olub-like flagellar structure 
of T. vaginalis ia, at this stage, open to conjecture. 
ee ee eee o a meee 

P, in which the enlarge- 
nr aia ducis ee eal vena a C 
attachment. The flagellar olub of T'. vaginalis, how- 
ever, does not appear to be slimy or stioky. Another 


' difference between the two is that in L. octenooephali 


the thickened flagellum is much shortened, whereas 
in T. vaginalis the clubbed flagellum is never shorter, 
and at times appears to be longer, than its three 
associated flagella. 

These preliminary observations are recorded to 
bring this hitherto unreported character of T. vaginalis 
to the notice of protozoal morphologists as a possible 
additional distinguishing e De 

I am indebted to Dr. A. J. King, senior physician 
of the Whitechapel Clmic, London Hospital, for 
permission to obtain clinical specimens. ies Ann 
Leffy made the drawing. 

I : Josurug (d. Fursmxua* 


/ 
Lister Institute of Preventive Medicine, 
- London, 8.W.1. 
n ~ Nov. 18. 
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ARTRIDGE 


J REVERSION 


FLUORITE. OBJECTIVES || BECK H 
ee SPECTROSCOPE 


x 50 (1/7 in.) Off immersion N.A, 0.95 — f 
x 100 (1/12 in.) Off immersion N.A. 1.30 | : 


These new computations of . outstanding merit 
are designed to be used with the NON-DRYING 
OIL supplied by us. 

- Compensating cyepieces X6 and X8 are available 
and should be employed to exploit fully the capabili- 
ties of these fine lenses. M 
Each objective is tested on the BAKER OBJECTIVE- 
TESTING INTERFEROMETER and only the 
finest selected material is used in manufacture. 


For all spectrometric work/ absorption 
or emission, the reversion method gives ` 
the most accurate results. Readings 
can be obtained to an accuracy of IAU. 






Further particulars on request 





Or HOLBORN LD. fal 176% 


Full particulars forwarded on application. 
METRON WORES, PURLEY WAY, 
CROYDON, SURREY (CROydon 6644) 


London Showrooms: 244 High Hólborn, W.C.1 


-uge M REFLECTING 
GALVANOMETER - 


A long period instrument suitable for ballistic measurements, or 
for sensitive current measurements wben critically damped. 
Fitted with a spirit level, three levelling feet, coil clamping device, 
plane mirror and lens window of 1 metre working distance. 
(7940 to 7943—7 second period; 7944—9 second period.) „— 


Critical damp- Sensitivity (at | metre radius) - 


Ing resistance 
(ohms) 
75 


R. & J. BECK LTD., 69: Mortimer St, LONDON, W.1 






















> | 
SCIENTIFIC() (AinstRUMENTS 


W. G. PYE & CO. LTD., GRANTA WORKS. CAMBRIDGE, ENGLAND 


Printed in Great Batain Fismxz, Koroer & Co., Lr». Tbe Gainsborongh Press, St. Albans, end pobtahed by M raay & Co. LIMITED, 
at 8t. Ea D pes fel W.C.2, and Sr. Maxrnes Parse, Inc., 108 Avenne, New York 17, N.Y., USA—Saturday, March 6, 190d. 
E | c . 


1 








. Vor. 173, No. 4409 oy A SATURDAY, MARCH 13, 1954 Two SHILLINGS 


THE ` ok: 






STANDARD CADMIUM CELLS 


LONG WORKING Single and double types In wooden 
DISTANCE T In metal cases as illus- 
ATTACHMENT 


... provides a working dls- 
tance of 12.8 mm. between 
object glass and specimen 
when fitted to a standard 
microscope in conjunction 
with a conventional 4 or 
8 mm. objective, 


A further Important fea- 


ture Is that the use of 
this attachment eliminates 
Image reversal and thus 
further facilItates examina- 


Reliable single or double minia- 
ture mounted In plastic 
cases, .F. 1.01859 abs. volts at 
20° C. Temp. coeff. —40 xV/1* C. 
Low Internal resistance, 
Dimensions 3} in. x If In. x 
14, In. 

Non-temperature coefficient calls 
for Industrial use. 

All types of unmounted standard 
cells can be supplied in quantity 
from stock, 


tlon and manipulation of 7 
specimens. H. Tinsley & Co., Ltd., Werndee Hall, 


Distributed by: Metropolian-Vickers Electrical Co., Ltd, Trafford Park, London, S.E.25 
Niibi of ha KET Croup of Companies Telephone: ADDiscombe 1400 and 380 














* A NEW AND IMPORTANT | 
z ADVANCE IN MICROSCOPY 


The Interference Microscope represents the Very latest development in microscopical optics. Already researches 
utibsmg the new instrument have been published in Natu e and elsewhere. 


In monochromatic light the images obtained are similar to phase-contrast images, but with continuously variable 
phase-change adjustment and a considerably greater sensitivity. The optical artifacts associated with phase-con- 
trast are noticeably absent; whilst in white light the images are seen in colour contrast. The mstrument is easy to 


set up and to adjust. 


The mi e enables small DE under good conditions down to 1/300 wavelength, to be measured. 
From abii Midas measurements dry-mass of cells and other microscopical bodies can be calculated 
and I 


The Interference Microscope, in either double-focus or shearing form, 
ls now available for delivery ; please forward enquiries to 


C. BAKER of HOLBORN Ltd., METRON WORKS, PURLEY WAY, 
"E CROYDON, SURREY. CROydon 6644 
London Showrooms and Retail Counter:.244 HIGH. HOLBORN, LONDON, W.C.1. -HOLbom 1427 
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large-scale production with 
this research coating unit 













If you require to. deposit thin metallic films for 
experimental, decorative, or functional purposes, 
or wish to try out! pew roduction Ideas, solve 
production ? aa ea under the same 
working conditions as the Industrial plant, this 
miniature: pre-production research unit is the, 
perfect answer—it REALLY is an extremely versa- 
tile high vacuum tool. 


LET US SEND YOU FULL PARTICULARS 


. Jr better vacuum. service. „W. EDWARDS. 
m €& CO. (LONDON) LTD. Es 


MANOR ROYAL, CRAWLEY, SUSSEX ' © 










TELEPHONE: CRAWLEY 1800 (10 LINES), TELEGRAMS: EDOOHIVAOG, CRAWLEY 


PHILIPS X-ray. 
Diffraction Unit 


This apparatus constitutes the ideal flexible diffraction machine. With & 
power unit rated at 60 kvp. 20 ma. any of the modern can be 
readily employed. Among the many applications for this are :- 


CHEMICAL IDENTIHCATION - PHASE ANALYSIS - SOLID SOLUBILITY 
STUDY - SINGLE CRYSTAL STUDIES - PARTICLE SIZE MEASUREMENTS 
METALLOGRAPHIC STUDIES - MOLECULAR WEIGHT DETERMINATION 
STRUCTURE IDENTIHCATION - STRESS ANALYSIS - FIBRE STUDIES 

~ PROCESS CONTROL - ORIENTATION STUDIES š 





PRECISION MADE - GENEROUSLY RATED : ALWAYS READY FOR US. - 
Fully descriptive catalogue sent on request 


PHILIPS ELECTRICAL 


LIMITED 





Manufacturers of: INDUSTRIAL X-RAY EQUIPMENT : LAMPS AND LIGHTING BQUIPMENT + SOUND AMPLIFYING 
EQUIPMENT - MAGNETIC FILTERS - BATTERY CHARGERS AND RECTIFIERS - CAPACITORS AND MOTRONIC EQUIPMENT 
HIGH FREQUENCY GENERATORS 
PHILIPS ELECTRICAL LIMITED, X-RAY DEPT., CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2 
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Ariphenyl' 
Phosphite 


is a chemical for which several interesting uses have been 
established. For example, in the manufacture of alkyd resins 
and other pant media, it gives products of superior colour 
and clarity. Another application is in the preparation of alkyl 
halides difficult to prepare by more orthodox methods. 
Triphenyl Phosphite has been suggested as an oil additive, a 
fireproofing agent for natural and synthetic fibres and a 
termite repellent. Triphenyl Phosphite, a pale straw coloured 
liquid, is now available in commercial quantities. 


~ 


— ALBRIGHT & WILSON 


LTD 
Organic Phosphorus Compounds / 


D— 
fi) 49, PARE LANE, W.1- TELEPHONE: GROSVENOR 1311 | 
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Lens Measure. 











take ble readings on a 
two-colour dial. Jt contains only three moving parts 
and is particularly robust. 

The ‘glass’ is unbreakable and the instrument is chrom 
plated and sold complete in cardboard box. X 
No. 915. Berwick Lens. Measure. 

List No. 155 describing this available on request. 


Manufactured by > 


GOWLLANDS LTD 


MORLAND ROAD, CROYDON. 
Obtatnable from all scientific instrument dealers. 
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+ 
Wm. DAWSON & SONS, Ltd. € 
World's Largest Stockists $$ 
of Scientific Periodicals $3 
COMPLETE LIBRARIES PURCHASED i: 
BUYING? $5 
Suppliers om NA Leading : $$ 
and Institutions of the World. $$ 
Catalogues issued $$ 
$$ 


SELLING ? 

S in Scien $ 
* Technical Books d 

Publications of all 

Learned Societies 


$ 
: 
Why not consult us first? : 
182 WIGMORE STREET, LONDON, W.1 : 
$ 

$ 


Telephone: Wel. 8433; Amb. 5991 
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RECENTLY REVISED 
AND ENLARGED 


 Richmond's 
Dairy Chemistry 
J. G. DAVIS, D.Sc., Ph.D. 


E. J. MACDONALD, A.R.I.C. 


Dairy and food chemists everywhere will 
welcome this new, up-to-date, and 
enlarged edition of “Richmond.” It 
brings together the essential information 
of the chemistry of milk products, re- 
taining material of permanent value 
from old editions and adding new infor- 
mation on the latest ten years research. 
Pp. viiit 603 (9 in. x 6 in.) 

Price 60s. net. 









Charles Griffin & Co., Ltd. 
42, Drury Lane, London, W.C.2 


PRECISION INSTRUMENTS 


mus 
Thermostat JG 


Bath 


for use with Abbe 
refractometer and 
other Instruments 


This apparatus will 
givo a constant supply \ 
of circulating water 
maintained at the 
desired temperature 
to within 0 C. up 
to 80° C. 

Price £37 6s. 8d. 


Addition of Immersion 
heater for higher tem- 
perature when 
required, extra £3 Se. 


PROMPT DELIVERY 








Full particulars from the makers: 


Bellingham «& Stanley Ltd. 


71 HORNSEY RISE, LONDON, N.I? 
PHONE: ARCHWAY 2270 


DEVELOPMENT OF ATOMIC 
ENERGY IN BRITAIN 


Te Atomio Energy Authority Bill follows the 
lies foreshadowed in the White Paper and in 
the long statement of the Government’s policy which 
Lord Salisbury made on December 14. The Authority 
will consist of a chairman and not lees than six or 
more than ten members, all appointed by the Lord 
President of the Oouncil, whose responsibilities in 
regard to the Authority are olearly defined, and 
three of the members are to be persons with wide 
experience and proved capacity in dealing with 
problems associated with atomic energy. From the 
appointed day the Authority wil be empowered to 
produce, use and dispose of atomic energy and to 





CONTENTS 


Development of Atomic Energy in Britain . 


Tha Pros of $0 in the Chaffinch as studied Haiti carry oub research into any related subject, as well 
riers By GM Pa ERE T : as to manufacture or handle other products required 
Obituaries: for such purposes. It will also arrange with univer- 
Mr. Albert Campbell By Dr. L. H sities and other institutions or persons for the conduct 
Prof Gioie alle. Ue be kee ae of research in atomio energy or radioactive substances, 


and with the approval of the Lord President of the 
Council and the Treasury, make grants or loans 
for production or research into mattera ooríineocted 
with atomio energy or radioactive substances. More- 
over, -though the Authority is not, save under 
arrangement with the Minister of Supply, to develop 
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or produce weapons or parte of weapons, it is 
explicitly free to conduct experimental work which 
may lead to improved types of explosive nuclear 
assemblies for atomic weapons. 

The Authority is further empowered to distribute 
information relating to, and to train persons in, 
matters connected with atomic energy or radioactive 
substances. This clause to some extent appears to 
contemplate the Authority functioning as a training 
ground for the technical experte which industry will 
require when the mdustrial application of nuclear 
power becomes imminent. Apart from this, although 
the Authority to be established by the Bill is very 
clearly & manufacturing organization, with a degree 
of autonomy at least comparable to that enjoyed 
by other publio corporations, and very considerable 
powers of direction for the technologists, and not as 
the Atomic Energy Commission of the United States, 
& co-ordmating body, the Bill makes even less 
reference to the co-operation of industry than did 
the White Paper. There appears to be no intention 
of permitting private industry to gain the all- 
important experience of helping with the design or 
operating of the key industrial plants which the 
Authority will control 

It would appear to fall within the powers and 
duties of the Lord President of the Council to give 
appropriate directions if at any time they should be 
deemed desirable. The Atomic Energy Aot, 1940, 
already places on the Lord President the general 
duty of promoting &nd oontroling the development 
of atomio energy, and the present Bill specifies that 
this duty shall include that of seeing that the 
Authority attaches the proper degrees of importance . 
to the various applications of atomio energy. The 
Lord President may give gereral or partioular 
directions after consultation with the Authority, but 
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ig not expected to interfere in detail unleas in his 
opinion over-riding national interests necessitate 
intervention. Furthermore, the powers of the Lord 
President, as defined in this section of the Bill, place 
on him the ultimate responsibility for deciding how 
wide and effective public discussion in this fleld can 
be by the extent tò which he permite publication of 
the Authority’s annual report. 

That much was confirmed by the Minister of 
.Works, Sir David Eoclea, m moving the second 
reading of the Bill m the House of Commons on 
March 1. Sir David also referred particularly to the 
transfer proposed in the Bill of the powers in the 
Atomio Energy Act, 1946, and the Radioactive 
Substances Act, 1948, which relates to research, 

and disposal of radioactive substances, 
from the Lord President to the Atom: Energy 
Authority. This step followed the transfer of 
Ministerial responsibility for atomic energy from 
the Minister of Supply to the Lord President of the 
Codnoil, to, which Parliament agreed last December. 
Sir David also indicated that the Lord President 
proposed to invite Sir John Cockcroft, Sir Christopher 
Hinton and Sir William Penney to be founder- 
members of the Authority, while continuing their 
executive responsibilities in sections of the Authority’s 
work. He also stated that it had been decided to 
build & big, fast reactor of the ‘breeder’ type at 
Dounreay in Oeithnees, where survey work had 
already begun. 

The magnitude of the responsibilities for Govern- 
ment policy in gaientiflo and technological matters ig 
made unmistakable by the Bill Whether in fact 
they make impossible demands upon any one man, 
with hia office as at present constituted; may be open 
to discussion. It should at least be impossible for 
the Lord President ever again to be saddled with 
extraneous departmental responsibilities, even 
through Ministerial sickness, and the practicability 
of the oo-ordination of our scientiflo and teohno- 
logical effort and the disposition of the immense 
material resources involved in the organizations for 
which he is now responsible should be a central point 
in Parliamentary discussions on the Bill. Experience 
may well show whether or not some of the details of 


the proposed arrangements are sound, nor should rt- 


be difficult to modify them if neceasary. What is all- 
important is effective informed public discussion of 
the fundamental issues involved in committing our 
resources on this scale. 

Within the limits posible, the Atomic Soientiste’ 
Association has done much in recent months to 
bring to publio discussion some of those questions. 
Others have been discussed in the United States m 
e series of issues of tho Bullen of ihe Atomic 
Scientists, which in the past year has repeatedly 
examined not only the security issue and ite impli- 
cations but also the place of private enterprise in 
the development of atomio energy. The Atomio 
Energy Commission in the United States has in faot 
already committed iteelf to the greater participation 
of industry, even to the extent of ownership sand 
operation of nuclear power units and & more liberal 


policy in regard to patent righta. A recent (November 
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1953) issue of the Annals of the American Academy 
of Political and Soetal Science also explores in & series 
of articles not only such issues but also other implica- 
tions of the impact of atamic energy, in the polrtical 
and the industrial flelds and on society in general. 
The changes now proposed for Great Britain 
require, indeed, consideration in the widest context, 
not only in the lght of the implications for our 
scientific and technical effort and resources, whether 
of man-power or materials, but also in the light of 
the effecta upon our political institutions and the 
whole structure of society. It is perhaps even yet 
not fully appreciated how far secrecy has undermined 
thé functioning of the democratio institutions by 
hindering the process of public understanding and. 
control. The Government's decision to join the 
European Nuclear Research Organisation is olearly 
right, as Lord Salisbury said at the anniversary 
dinner of the Royal Society, but leas for the poasi- 
bility of economy of material resources in such 


secrecy. , 

The whole trend of Sir David Eoolee's speech 
guggeste that the Government is well aware of the 
importance of extending the area of public dis- 
cussion as far as possible. There was no need, he 
said, to develop the peaceful uses of fissile material 
in the dark. It was intended that the Authority 
should have more liberty to let the outaide world 
know what it was doing. Parliament and industry 
ought now to know what was going on, and, while he 
stressed. the need for a strict security system, it was 
in the context that, unless there was mutual con- 
fidence in the effectiveneas of security systems which 
guard information of such value to & potential enemy, 
we oould not expect the ecasential exchange of 
information on the knowledge and practice of 
atomic weapons between members of the North 
Atlantio Treaty Organization. The finance of 
atomio energy, he admitted, was bound to be a 
trifle unruly and it was partioularly diffloult to 
estimate in advance how much new development 
would cost in any one financial yeer. 

It should at least be recognized that the change 
now proposed will for the first time give Parliament 
some idea of the magnitude of expenditure in this 
field. According to Sir David, over the six years 
1946-51, this exceeded £100 millions, and the 
Vote on Account now gives it as more than £50 
millions a year, a figure which Bir David said would 
rise. Furthermore, although the proposals as set 
forth in the White Paper and in the Bill are open 
to the criticism that they give little indication 
as to' how the all-important close oonteot and 
co-operation with industry are to be fostered, 
Sir David emphasized the Government’s intention 


- that, when a civil application of atomic energy 


reached the commercial stage, industry should take 
over, and he regarded expansion on the industrial 
aide as a conclusive argument for the organization 
outaide the Civil Service now proposed. Only under 
such an organization as is now proposed could we 
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- hope to secure the drive and initiative, the speed 
` and flexibility which would enable our soientista and 
engineers to develop fully this new source of power. 

This vital factor of speed and initiative was missed 
by Opposition speakers m the debate, who seemed 
more intent on goormg party pomte than on oon- 
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further important pomte made by Sir David receive 
comment. Referrmg to-the placing of research 
contracts with universities and with industry, he 
said that the Authority would consider the education 
of outaide scientista and engineers to be a very 
important part of its task. Further, following the 
example of the United States Atomic Energy Com- 
mission, & school of reactor technology was being set 
up where engineers from industry could learn about 
the fundamental principles of reactor design and be 
brought up against the many technical problems 
which designers -have to solve. à 

The Government would do well to consider how 
far ib can go within the framework envisaged by the 
White Paper, to make arrangemenis which will en- 
courage confidence and facilitate discussion over the 
widest possible area of the soientiflo and techno- 
logical effort of Great Britain. Something, of course, 
will depand on the appointments made to the addi- 
tional posts to be created. 

There are many problems on whioh no doubt the 
Government, and possibly the Waverley Committee 
Itself, has reached no decision, and some may require 
time for solution. ‘Some at least will be solved more 
readily by public discudsion, and the Government 
should make it clear that there is to be no secrecy 
for secrecy’s sake, even if in some matters care must 
be taken not to prejudice the fairer progpects for the 
Anglo-American exobange of information on atomic 
energy or other possibilities of Anglo-American 
co-operation. Neither science nor industry, however, 
must be held st arm’s length. Frankness and con- 
fidence and full discussion within the practicable 
limita, generously mterpreted, are the surest means 
of securing the - co-operation of industry and of 
science, ag they are of recruiting to the service of the 
Authority men of the ability and integrity required 
to discharge ita great responsibilities with vision 
and energy, end to operate with skill, resource and 
decision. 

There is this much to be added. The decision, for 
which there is & large measure of political agreament, 
to transfer to a publie corporation the responaibility 
for the development of atomic energy must not be 
taken to imply that Britan is about to enjoy the 
benefite of nuclear fission, either for the production 
of power or for those other industrial purpoees at 
which Sir John Oockecroft hinted in his Dalton 
Lecture on Noverober 27. Even if the present hopes 
of the thermal reactors and the breeder reactor are 
fully realixed, the application of nuclear power is 
stil highly speculative, and much research and 
objective thought will be required if it is to bring 
advantage even to & nation placed such as Britain is 
in regard to fuel supplies. Isard and Whitney's 
recent study, while disposing of some exaggerated 
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ideas of the benefits which nuclear power oould bring 
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to underdeveloped areas lacking in power resources, 
and of the industrial disturbance likely to be caused 
by the adoption of nuclear energy as & source of 
power, left no doubt that the right decisions ahould 
be made objectively and on a factual baais*. 

Their argument receives powerful support in the 
pepers on the economic or sooiological consequences 
of nuclear power and those on human values in the 
atomic age contributed to the symposium of the 
American Academy of Political and Social Science 
(Annals, 290 ; Nov. 1953), while the danger of allow- 
ing the development of atomic energy to become a 
party politioal imsue can be seen in a paper by E. 
Douvan and 8. B. Withey in the same symposium. 
To urgo that the development of atomic energy 
should not be allowed to become a political issue, 
because there is considerable agreement that it 
should be entrusted to a publio body subject only to 
broad Government control of policy and objectives, 
is not to suggest that the details of organization or of 
accountability have yet been settled, let alone agreed. 
Tt is rather to urge that those details, and above all 
the question of accountability, are most likely to find 
a satisfactory solution through an impartial, objective, 
all-party approach such as characterized the last 
debate on the nationalized industries in the House of 
Commons. An agreed solution of this vital question 
of accountability on such linee would have decisive 
advantages. It would give the proposed Corporation 
& standing which would command the oonfidence 
alike of scientist and -technologist of the highest 
ability, whose services the Corporation must seek to 
enlist, and of industrial firms of repute and resources 
to which the Corporation could wisely entrust the 
development of reactors or fission products. It would, 
by removing the temptation to make party political 
capital out of minor pointe of difference over org&n- 
ization, and encouraging confidenoe in the effective- 
nees of public accountability, help any Government 
in power, independent of its political character, to 
maintain the wide and steady support from public 
funds which any enterprise of this kind requires before 
any return can be expected. Further, the support 
demanded for effective return, whether in defence or 
elsewhere, is on '& scale which may well restrict the 
resources whioh can be apportioned to the social 
services or other sections of the national economy. 
The Government clearly can lead the way by makmg 
the area of public discussion as wide as possible, and 
putting the narrowest limits on secrecy that a 
realistic view of security permita; and the Opposition 
must respond in order to take the whole question 
out of the arene of politics. Grave indeed will be the 
responsibility of any who hinder accord and disturb 
the proceas of critical but objective inquiry and 
mutual understanding, upon whioh depend the 
ability of the new Corporation to recruit staff of 
the requisite calibre, to secure the co-operation of 
responsible industry and to provide the nation with 
whatever benefita the application of nuclear energy 
or flasion products can bring. 


‘**Atomlo Power" By Walter Isard and Vincen Whitney Pp 
xi4-235. (London: Cee a ee Ioa 37 net. 
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S. P. TIMOSHENKO © 


The Collected Papers of Stephen P. Timoshenko 
Pp. xxiv--042. (London: MoGrew-Hil Publishing 
Company, Ltd., 1958.) 140s. 

History of Strength of Materlals 

With a brief account of the History of Theory of 


Elasticity and Theory of Structures. By Prof. 
Stephen P. Timoshenko. Pp. x+452. (London: 
MoGraw-Hill Publishing Company, Ltd, 1953.) 


71a. 6d. 


TEPHEN PROROFIEVITCH TIMOSHENRO 

waa born on December 22, 1878. Few men have 
suffered more interruption of their ecientifle work by 
war and revolution, yet few hsve had greater 
influenoe or, when they sttained ths of seventy- 
five, a wider oircle of devoted friends to join m 
birthday greetings. Sir who have been associated 
with him longest have produced, to celebrate the 
anniversary, & "volume containing all his papers 
exoept a few m Russian never lished elsewhere, 
along with an admirable photograph and a bio- 
graphical preface. It appeara almost simultanecoualy 
(and in identical format} with his own monumental 
“History of Strength of Materials" : an amplification 
of lectures given in the past twenty-five yoars, of 
which the first ohapter starte from the birth of 
Galileo, the last takes the story down to 1950. 
Together the books comprise more than e thousand 
peges—too much material for a detailed review. 

By his friends they will be studied in conjunction, 
for the light they throw on the development of his 
thought ; more particularly the last two chapters 
of the ' ' In conjunction with Prof. D. H. 
Young's “short biographical sketch". ‘They cover 
the first half of the present century: years in which 
Klein, Runge, Prandtl and von Kármán moreased 
yet further the fame that Geus, Cirichlet, Riemann 
and Clebech had brought to the Unrversity of 
Göttingen. It was there, m 1905, that Timoshenko 
met Klein's innovation of seminars attended both by 
engineers and mathematicians; there, that at the 
suggestion of Ludwig Prandtl he began the study of 
what has been his prime interest ever amoe—the 
ental of elastic instability. As ib happened, m the 

two preceding he had read Love's ‘Hlastioity”’ 
and Rayleigh’s “Sound” (“Such was the subjest- 
matter by which he taught himself to read English”), 
and his first paper, published m 1905 (in Russian), 
reveala the immense mpreasion Rayleigh’s work had 
made on him. In it—for the first time, probably—a 
man discussed elastic instability who realized that 
"Rayleigh'a method’, though propounded in relation 
to vibrating systema, is applicable to physically 
distinct problems. Somewhat later (1900) Ritz bad 
extended it by largely increasing the number of the 
variable parameters; and his work, too, made a great 
impreesion on ‘Timoshenko, shown by the reference 
to it in the French version (1913) of his big mamoir 
of 1910 (in German)—so great an impression, that 
almost invariably he has termed the extended method 
the ‘method of Rayleigh—Ritz’. Is may well be that 
Ritz hit on it independently, for his first paper 
called it a ‘new method for the solation of variational 

blems" ; but I confess to beng, with hey 
(Collected. Papers", 6, p. 48), 'surprised that he 
ghould have regarded the the method itself as new....’’. 
(Referring to his own '"Theory of Sound”, Rayleigh 
continued: “I had that this treatise 
abounded in applicationa of the method . ; and 
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added, “in & more recent paper [1899] . . . it takes 
almost exactly the shape employed by Ritz'.) 

For me it been of absorbing interest to read 
of events preceding those of which I learned some- 
thing at the time, in lettera from Timoshenko relating 
to acientiico publication. Though given an intro- 
duction in 1018 (by Bertram Hopkinson) I did not 
meob him in person until 1921; by then he had 
became a professor in Zagreb, and had sent me from 
there -a paper which appeared in the Philosophical 
Magasins of May 1921. Other papers followed during 
1922, in which year he passed through London on 
his way to his first post in the United States. He 
did not (I think) oontribute to the First Congreas of 
Applied Mechanios at Delfb in 1924—the year in 
which his first book was published in the United 
States—but read two papers (both now oed) 
at the Second Congress in Zurich (1926). In 1927 he 
re-entered academic life as profeesor of graduate 
mechanios in the University of Michigan, and there 
began to exert on engineering education an influence 
which by now is quite led: by lectures, 
seminars and summer schools, and above all by the 
text-books which have made his fame world-wide. 

They are used everywhere, and in large measure 
they remove the need for students to study his 
original papers; but all will turn to his “History” 
who have heard his lectures and recall their out- 
standing quality of erudition. For many books have 
bean written on strength of materials, but few that 
show oven an interest in the men that have developed 
it. Inevitably, in a work so comprehensive, some 
pronouncements will seem questionable, some omis- 
sions hard to understand; and I for one was sur- 
prised to find no account of work by Baker's school 
at Oambridge and Prager’s at Brown University on 
‘limit design’ of steel structures with rigid jointe, no 
mention—m & survey which inoludes experinent— 
of Bri 'B work with v high pressures or of 
the work of Cook and Robertson which revealed, m 
mild steel, the ‘drop of stress at yield’. But these 
are but incidental criticiams, and what remains 
from & reading as yet only oursory is delighted 
amazement at the sweep and vigour of one man’s 
handling of so vast & theme. Many footnotes will 
need revision when the “History’’ has been 
essrmilated. R. V. BouTHWHALL 


INTRODUCTION TO 
PILE NEUTRON RESEARCH 


Pile Neutron Research : 

By Prof. D. J. Hughes. (Addison-Wesley Nuclear 
Soience and Engineering Series.) Pp. xii +388. 
(Cambridge, Mas.: Addison-Wesley a Oe 
Inc., 1958.) 8.50 dollars. 


first chain-reacting pile- became critical in 
December 1942, and during the decade following 
that event the pile has been extensively used as a 
neutron source. A new technology has grown up 
with the development of ‘pile neutron research’, and 
as the numbers working m this fleld increase it has 
become & preasing need to have & basic text-book for 
the subject. This need 1a met by this book by Prof. 
D. J. Hughes. It is the nature—and the weakneas— 
of the book to describe the work that has been done 
without reviewing it critically. 
As is proper in dealing with a new subject, & great 
deal of the material is presented at an elementary 
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level, but m moet cases references are given which 
would enable a particular subject to be taken further. 
The author classifies his material (apart from the 
chapters on neutron optics) according to the type of 
pile facility required, and thia enablea him to place 
the wide diversity of the objects of pile neutron 
experimenta into reasonable order. Some of the 
illustrative experimenta (for example, those on 
neutron mirrors) are given in great detail, presumably 
because this will famuliarize the student with some 
of the difficulties of careful and accurate measure- 
ments with the pile. However, Prof. Hughes does not 
stress this point. Ft is inevitable that, as a new field 
is developed, systematic errors should be present m 
same of the early measurements because some of the 
factors which influence the results are overlooked. A 
striking illustration of this is the frequent disagree- 
ment of various cross-section measurements (for 
example, the total cross-sections of boron and gold). 
At the present stage in the development of this new 
technology, it is important that a very critical 
& should be made to every measurement, and 

t normally the experimental error quoted should 
be treated with reserve. This point should have been 
emphasized throughout the book. 

A good basic mtroduction to the neutron and to 
reactors is given m the first two chapters. A practical 
pomt of some importance which is not mentioned 
here is the movement of the flux distribution in the 
pile as the control rods are moved. This is one of 
the reasons why separate monitoring of the intensity 
in beam experiments is desirable. In Chapters 3-11 
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. & complete account of the development of pile 


neutron research is found., Attention is focused upon 
the teahniques rather than the theory, and for the 
latter the student is invited to study the references 
given. The point of interest 1s the behaviour of the 
neutrons of various velocity groups. 

The principles behind most of the measurements 
are simple, but since it is dificult to obtain accurate 
resulta, it would have been useful (m a book on 
Technology) if Prof. Hughes had listed the precautions 
which had been taken in each experiment. 

Of the various points discussed, those worth 

emphasizing are the uncertamties in the absolute 
determination of neutron intensities and  oroess- 
sections, and of the detail of neutron spectra. In 
beam experiments one needs to have reliable col- 
imation of fast and slow neutrons and y-rays, and 
to control, by careful shielding, backgrounds due to 
multiple scattering of neutrons. Oonmderable space 
is devoted to the discussion of filters, which are 
finding mcreasmg use ag a&ncilaries in more oom- 
plicated equipment. 

; in the interests of simplicity the 
subject has been over-simplified. For example, the 
thermal inelastic scattering is stated to be incoherent, 
whereas ib exhibits (particularly in the _energy 
ee dapper neutrons) pronounced inter- 

ference effects. Or, won enon quaro didis 
resolution of time-of- ib is tacitly 
eee T 
is a constant, whereas in many cases the time-of- 
flight m the detector is appreciable, and this con- 
tribution to the resolution width is a function of 
neutron velocity. This means that to the table of 
resolution widths (Table 6-2) & definite velocity 
ahould be asmgned. 

The book concludes with a ohe&pter on health 
po i In many cases the question of the health 

Involved in an experiment must fall upon the 
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experimentalist; and it would be instructive to the 
student to read this chapter after Chapter 2 and 
before proceeding to the experimental sections. A 
useful course on pile physios and a table of thermal 
neutron croes-sections are found in appendices. 

In all the branches of the subject discussed by 
Prof. Hughes, rapid advances are being made and very 
soon new teahniques will be In use. In spite of this, 
this book will remain for .some years a valuable 
introdustery text. Prof. Hughes is to be congratulated 
on writing with such lucidity and detail on the many 
and varied aspects of pile neutron research. 

P. A. EGnrsTAYFT 


INORGANIC CHEMICAL ANALYSIS 


Textbook of Quantitative Inorganic Analysis . 
By Prof. I. M. Kolthoff and Prof. HE. B. Sandell 
Third edition. Pp. xv+759. (New York: The 
Macmillan Company; London: Macmillan and 
Co., Lt, 1952.) 30s. net. 
a pe Inorganic Analysis 
ith Special Refarance to the Analysis of Motals, 
Minerals and Rocks. By the late Dr. W. F. Hille- 
brand and the late Dr. G. E. F. Lundall. Second 
edition revised by Dr. G. E. F. Lundell, H. A. Bright, 
and Dr. J. I. Hoffman. Pp. xxi--1084. (New York: 
John Wiley and Bons, Ino.; London: Chapman 
and Hall, Ltd., 1958.) 120s. net. 
HOUGH there is some overlap, these two new 
editions of wall-known books are complementary. 
In this, the third edition of their book, Profs. J. M. 
eae aes B. Sandell adhere to their original 
vide a detailed treatment of the 
mc ue i d t gravimetrio, 
volumetric kas tftp cei Rods of chemioal 
analysis; more modem developmenia, such 8&8 
chromatography, mass spectrometry, Raman’ spectro- 
scopy, fluorescence and other topica are reviewed, 
with adequate references to more detailed expositions. 
The book is intended for university students, but 
workers will find in it & useful 


more 
summary of recent ta. As a practical 
reference work for the advanced or lali worker, 


the book is leas useful; for example, the section on 
gravimetric determinations deals in detail with only 
water, chlorine, iron, aluminium, sulphur, calcium, 
magnesium, phosphorus, ailioa, sodium, potassium, 

, nickel and limestone. One hastens to add 
in ee ee ee s and 
numerous bibliographical references, greatly extend 
the soope of the book, and that throughout, when 
details are given, the treatment is thorough. In this 


rewritten or enlarged include those 
physical and physicochemical methods 


reagents 
The first edition of W. F. Hillebrand and G. E. F. 
Lundell's “Applied Analysis" was pub- 
lished in 1029; because of ite excellence and very 
reputable authors, the book was accepted as & 
standard work of reference. Though the ori 
authors are now dead, Dr. Lundell wrote m of 
this new .edition; his t was reviewed 
and completed’ after his death by the two junior 
authors. The general of subject-matter 
in the old and new editions is substantially the same, 
the aim being to describe useful methods of separation 
and determination rather than to catalogue all 
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available methods, some of which may be useless for 
the analysis of complex substances. 

For each element or group of elemente, information 
is given concerning behaviour durmg the course of an 
‘ordmary’ analysis, methods of deoompoaing minerals, 
methods of separation and methods of determination. 
The book has been brought, up to date by appro- 
priate omiæions, additions and rewriting; special 
methods, such as those involving the use of the 
spectrograph, the polarograph, eto., receive attention, 
but are not described in detail. Some information 
is given about nearly all the chemical elements, the 
only elements not included being mappropriate oneg, 
that is, the rare gases, actinium, polonrum and the 
elements discovered during recent years. The section 
on the rare-earth metals contains much useful 
information concerning the more orthodox methods, 
but ion-exchange methods are not described in 
detail ; however, this section, like all sections of the 
book, is adequately annotated with references to 
other publications. Similar comments apply to 
other parte of the book ; as examples, the dithi 
method for lead, and ether-extraction methods for 
the separation of uranium are not described in 
detail. In this edition, the sections dealmg with 
glass, bauxite and refractories have been omitted, 
but the classical methods used by Dr. Hillebrand 
for rock and mineral analysis are retained, with 
neceasary additions. C. O. HARVEY 


A MANUAL OF SCIENTIFIC AND 
^. INDUSTRIAL INSTRUMENTS 


The Instrument Manual 
Second edition. © Pp. vii+628+105. (London: 
United Trade Press, Ltd., 1958.) 84s. 
ee 
unpleasant task, but the unpleasantness increases 
with the gize and price of the book concerned ; there 
seems to be an instinctive feeling that a large and 
expensive volume should be more reliable than a 
small, cheap ane. 

The second edition of the ‘Instrument Manual” is 
designed on & largo and expensive acale; the idea 
behind rt is exoellent, but the result is eadly dis- 
appointing. The manual is divided into & series of 
chapters each of which deals with a particular type 
of measurement and consists of a theoretical mtro- 
duction, descriptions of the instruments evailable, & 
list of manufacturers and & list of references to the 
literature. The fleld covered is very wide and the 
present reviewer can only comment with confidence 
on the detail of one or two of the chapters, but 

misleading and erroneous statements found 
on familiar subjects undermine one’s confidence in 
the remainder. 

Perhaps examples from one of the more unfortunate 
sections might be quoted here (p. 56, Polarimetry) : 
‘Polarisation. To understand polarisation it -is 
necessary to regard light as being & wave motion in 
more than one plane, e.g. there will be transverse 
vibrations as as those in the direction of travel 
of the wave. The effect is mdicated simply in 
Fig. OP 11. If it should be possible to remove one 
of these modes of vibration, the wave is said to have 
become plane polarised”. The figure mentioned 1s 
Bald to t a wave travelling along the s-axis 
of a system of co-ordinates and shows two sinusoidal 
waves, one along z and one along y, at right angles 
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to it. Later in the paragraph we find the statement : 
“If y becomes zero, the wave oan be said to be plane 
polarised . . .". Towards the end of the folowing 
l “If the plane polarised light 


statements surely need no comment. 

In addition to serious errors of this the book 
contains a large number of paragraphs which give no 
useful information at all and which might very well 
mislead & person with no previous knowledge of the 
mstrument deeorbed. An example of this is tbe 
description of wet- and dry-bulb thermometers on 
p. 581. It is quoted in full: ‘These are mercury- 
in-glaas thermometers in which the bulb is circular, 
and consist of the normal thermometer stem encased 
in an outer glass I 
end in a glass button for Eni bugs purposes. The 
sheath not only protects graduation against 
damage but prevents the condensation of moisture 
on the divisions or figures of the scale. At the lower 
end it is fused to the thermometer proper between 
the bulb and the lowest graduation". Such a desarip- 
tion would certainly merit no marks at all in an 
examination at even the lowest level. 

Some of the sections seam to be mcomplete and 
lack continuity, as though they had been made up 
by stringing together the work of different writers 
and draughtamen. without p co-ordination. For 
example, in & section of io chapter on temperature 
measurement headed ‘Black Body Radiation” (which, 
incidentally, begins “If a piece of carbon or charcoal 
(Le. a black body)...") we find a diagram (p. 277) 
of a square enclosure labelled A with a ray, starting, 
from wall C and being regularly reflected in turn 
from walls D, Z and B. The whole paragraph relating 
to this runs as follows: ‘“‘Accepting a black 
body ition as standard, it is desirable to achieve 
this as nearly as poseable in actual instrumentation. 
Let us consider in Fig. T.T. 64 an enclosure A ata. 
uniform temperature with a very small opening at 
B. The walls of the enclosure are of & material which 
partially absorbs and reflecte radiation. A ray start- 
ing from wall C strikes wall D. Corrections may be 
necessary because of temperature gradient in the tube". 

It would not serve any useful purpose to give any 
more examples. One might summarize by 
stating that the book is reminiscent of an examination, 
garipb sent in by a reasonably good student who, in 
his anxiety to impreas the examiner, has written 
down all he knows regardleas of ita relevance to the 
question, putting in padding where his knowledge 
fails, occasionally going off the rails altogether, and 
certainly leaving no time for reading through at the 
end. In the streas of an examination this could be 
forgiven, but one scarcely rt in the second, 
revised edition of a book oosting four guineas. 

There is undoubtedly a need for a book covering 
this ground and & great opportunity has been missed. 
Let us hope that if a third edition should be con- 
templated, the attention of the editors will be con- 
centrated on putting right what :8 already there 
rather than on the addition of new material. 

O. A. TAYLOR 
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THE PROCESS OF SONG-LEARNING IN THE CHAFFINCH AS STUDIED 
BY MEANS OF THE SOUND SPECTROGRAPH 


By Dx. W. H. THORPE, F.R.S. 
Jesus Collage, Cambridge 


has been known since the late seventeenth 
century! that the full song of some species of 
pesserine birds shows considerable local variation in 
pattern; and there are many facts which point to the 
conclusion that some of this local variation is the 
ion of & ‘learned tradition’ and not, as most 

Gali noise tea seam to be, genetically fired. Nevertheless, 
there is also very strong evidence with many other 
species that even the full songs may be primarily an 
expreasion of genetio constitution. Bo we get the 
puzzling situation that lex details of the full 


may be oompletely i in Many species, 
moniiak le by learning in some and probably entirely 
learnt in yet others". It has been suggested that 
many of the apparently inborn ‘recognitions’—as, 
for example, the visual recognition of the fellow 
member of the species—which play such an essential 
part in the organization of the social life of many 
animals are, in fact, acquired by a special type of 
learning known as imprinting, which is very rapid 
and the effects of which are extremely persistent. 
The process of song learning certainly resembles 
imprinting in several respecta, and in any event the 
details of the interlacement of instinct and learnmg 
in situations such as that of song production are of 
interest from many points of view. This is especially 
De ee ee A 
particular period and circumstances is not 
a situation with learning theorists are as yet 
very familiar ; ee uu 
interesting problems concerning the very nature of 


Until recently, it was possible to make 
much progress with the problem of song learning. 
Bird songs, like most other animal sounds, are 
difficult to describe in words, and even the moet 
musical find it difficult to remember minute details 
of song without the aid of & suitable notation ; 
so the dangers of subjective interpretation are always 
serious. But even if a satisfactory system. of notation 
had been elaborated, there would still have remained 
the primary difficulty of &oourately by the 
naked ear elaborate sound patterns of high frequency, 
high speed and rapid modulation. AN this was 

however, by the development on one hand 
of methods of high-fidality ‘electrical recording’ on 
disk and of magnetic recording on tape, and on the 
other hand by the invention of the sound speotro- 
now known commercially as the ‘Sonograph’. 
latter instrument automatically provides a 
Es aciyi Cf Soape aoc ago ial VR. 
time. 


In operation. the sound which it is required to sound 


analyse is first recorded magnetically on the edge of 
a 12-in. metal disk. The disk is then revolved 
eh E EA ra 

each repetition the signal is scanned by either a 
45-cyole or & 300-cyole band-pass fter which is 


shitted slightly in frequency at each repetition. The 
output of the analysing filter is then recorded on dry 
facsimile paper on & drum which revolves syn- 
chronously with the magnetic disk. The recording 
stylus shifts gradually along the frequency-scale in 
step with the scanning oscillator, thus recording the 
frequency componenta at any given instant, while 
amplitude fluctuations will be represented by 
fluctuations of intensity at the output of the filter 
and so will show up on the paper as lighter or darker 
&reas—the darker regions being those of higher 
energy -level. 

From this graphio representation, frequency, ampli- 
tude and duration can be determined with sufficient 

, and moreover the sound oan 
with be and interpreted as & 
‘picture’ of the sounds. It thus supples a form of 
n amd 
So it is that an entirely new field in behaviour study 
hag been opened up, for whereas vocalizations were 
fürmerly the maeb dificult of all releasers to. investi- 
gate precisely, they heave now become far more 
readily amenable to analysis than are many patterns 
of visual or ‘olfactory stimulation. The object of the 
present article is to indicate some of the many 
possibilities of the method, and to give in preliminary 
outline some of the more important results so far 
achieved. 

The method in the present study has been to 
record all the songs either on tape or diak, to subject 
them to rough preliminary n' by slowing 
idi ie Calas ania cece ulis aaro ecd 
ferring them to the gound The disk 
and tape machines used Sal Ey with 
Oe a cu 


fact, transpired that for present purposes 
2,000-10,000 oyolea per sec. is all that need be taken 
into account. (For the first use of the ‘Sonograph’ I 
have been greatly indebted to the kindnees and 


courtesy of the Superintendent and staff of the 
Admiralty Laboratory at Teddington, 
whose h’ was for a long time the sole 


instrument of ite kind in Englend. In particular, I 
would like to express my thanks to Mr. 8. A. Byard 
and Mr. H. G. T. P. Riseonó. cei Lib qi 

Eod benefaction, a new instrument has 
ee for this and similar work at the 
ithological Field Station of the University of 
ee Department of Zoology at Madingley. The 
spectrograms here reproduced have all been 

made with this new instrument.) 

Work was commenced in 1950 with the insugure- 
tion of the above field station. Here was available 


for the first time the necessary equipment of breeding 
aviaries, bird-rooms for hand rearing and observa- 
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tion, and sound-proof rooms for isolation experimenta. 
The chaffinch (Fringilla coelebs) was chosen as the first 
and chief experimental species for several reasons : It 
has a complex and not too elaborate phraaioal song 
of medium frequency-range and convenient length. 
Moreover, while the song is readily recognizable m 
ita different forms, it is well known to have striking 
local peculiarities, songs of one type predominating 
in one area, those of another m an adjacent area’; 
and each indrvidual normally mngs only one type 
of song. 

The normal chaffinch song, which is both a terri- 
torial proclamation and & stmoulus to the female, 
consists of three phrases (Fig. 1). Phrase 1 consists 
of from four to fourteen notes, usually somewhat 
crescendo and normally with a gradual or step-wise 
decrease of mean frequency. ‘This is followed by 
phrase 2, which is usually, but not always, distinct 
and is made up of a series of two to eight notes. These 
notes are of a fairly constant frequency, lower than 
that of phrase 1. The song concludes with a phrase 3 
consisting of from one to five notes (phrase 34), 
together with a more or leas complex terminal flourish 
(phrase 35). 

In 1950 Poulsen‘ described how two male chaf- 
finches reared in isolation had produced songs whioh 
were abnormal in the pitch and rhythm of phrases 
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1 and [2, and in 
having & Bingle note 
in place of the 
normal version of 
phrase 3B. He states 
that two other male 
birds which he 
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also produced  &b- 
norma) songs of this 
type. From observa- 
tions of these four 
birds, he concluded 
that the chaffinch 
song has an inborn 
basis, but that the 
third part of the 
song and the pitch 
and rhythm of the 
firat two parte have 
to be learnt. He 
also considered that 
the learning is due 
solely to mnitation 
during a relatively 
short period of a few 
weeks in the early 
spring of their first 
year of adult life. It 
now seems clear that 
these conclusions 
need a good deal of 
modification. 

The first step was, 
of course, to prove 
that rearing in avi- 
aries and cages did 
not neceasarily affect 
the song pattem. 
Thirty control birds 
have now been re- 
corded m these oir- 
ournstanceg, and 80 
we have a fairly precise picture of the ‘normal song’ 
(Fig. 1). The first series of experimenta then consisted 
in taking birds which had been reared normally by 
their own parents, and isolating them from therr first 
September onwards in order to study the develop- 
ment of their songs in the ensuing spring. It was 
soon found that it is not necessary for such birds to 
see other singing chaffinches in order to &oquire 
normal songs. Even if such birds are caged with 
song birds of other species and so subject to an over- 
whehning ‘barrage’ of alien song, they can gtall 
attend only to the normal song of their species which 
they hear from the outside; and our expermnental 
birds failed to show any mgn of acquiring the alien 
songs to which they were exposed, though it jis said 
that the chaffinch will sometimes incorporate the 
notes of other species in ita sub-song*. In this lack 
of general imitation the chaffinch is in marked 
contrast with the bullfinch (Pyrrhula pyrrhula) and 
the greenfinch (Chloris chloris), which will learn 

an alien species. In these 
chaffinches were exposed to 
canary song in the bird room, three to greenfinoh 
song and two to goldfinch song m aviaries, without 
any abnormality resultmg. 

If such birds isolated as juveniles are kept out of 
hearing of all bird song from September until the 
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following May, but are allowed to CEU 
hear vocalizations of other chaf- á 
finches treated in the same way, & 
clear difference is noticeable. Phrases 
l and 2 of the songs are practically i 
normal, although they show much 
variation; but there is & alight 
tendenoy for the endmgs to be ab- 
normal and to approximate to a 2 
community pattern. Twenty-seven 
birds were treated m this way and 
were isolated in aix distinct groups. 0 
Fig. 2 shows the sound spectro- 
grams of two genetically unrelated 
birds which have developed songs 
closely similar in ending as a result 
of bemg thus confined together. 
They are fairly representative of 
the general run of the experimenta. 
If we now repeat such an experi- 
ment using instead birds which 
have been hand-reared and have 
thus been isolated from contact 
with experienced birds since the 
first few days of nestling life, we 
get & very different result. Phrases 
l and 2 are now often insepar- 
able, and phrase 34 18 always laok- 
mg. Phrase 3B is often -lacking 
also, or at most is represented by 
& single ‘squeek’ of fairly steady 
itch though often of considerable 
Eu ee Each isolated 
community of such birds builds up 2 
during the period February to April 
inclusive an entirely indrvidual but 
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extremely uniform community pat- 0 

tern, the resemblances throughout 0 05 10 15 

the song being so close that it Time (seo ) 

is often very diffloult to distinguish 2 (a) and of two 1951 cheffinches (BY/RIVB and O/GY) reared by ther 

of the group one from another in 1952. Nolo : close re resemblanee or latter parta OE MOI Sang (e) Bong of OGY un 168 dies. to 
1 eos 

even when subjected to a detailed show fui pecias lerne rent qi i Sie Manaus. Yep iei ile Sdn 


analysis by the sound spectro- 
graph. Figs. 3, 4 and 5 show the 
sound spec of such groups of birds. The first 
pair (Fig. 3) were kept together in isolation during 
1951—52 and had no contact with any other birds at all. 
The second pair (Figs. 4a and b) were similarly isolated 
1952-53, while Fig. 5 shows the pattern produced 
by members of a group of five kept together in 
isolation during 1952-53. Inspection of the figures 
will show that the detailed resemblances are extra- 
ordinarily exact and concern all parta of the song, 
and the second of these song-types is quite unlike 
anything that has yet been recorded from the wild. 

It appears, then, that the difference between the 
hand-reared birds and those which had & normal 
fledglmg and early juvenile Lfe, but which were 
isolated from September onwards, is only explicable 
on the assumption that some characteristics of the 
normal song have been learnt in the earliest youth 
before the bird itself is able to uce any kind of 
full song. It seems that these birds have by their 
first September learnt that the song should be in 
three phrases, and that the terminal phrase should con- 
tain & more-or-leas elaborate flourish. The details of 
this torminal phrase with ite flourish are apparently 
not learnt then but are worked out by competitive 
singing with other members of the group in the 
following spring. 


The experments with the hand-reared birds 
suggest that there ıs an inborn basis to the song but 
that it is extremely generalized. Innately these 
birds seem able to produce & song of about the 
normal length, 2-3 sec., and showing a tendency to 
crescendo accompanied by a fairly steady fall in mean 
frequency. There is no clear indication of any inborn 
division of the first part of the song into phrases 1 
and 2, but there is a olear tendency in some birds to 
sonclude the song with a single simple note of a 
higher pitch than the rest. They seem quite unable, 
by themselves, to produce Ing more complex 
in the way of an ending although, as Fig. 5 shows, 
they can learn, by a proceas of mutual stimulation 
and imitation, to produce precisely controlled and 
highly elaborate song petterns in what corresponds 
to phrase 2 of the normal song. (While the present 
evidence pointes to the conclusion that these features 
of the songs produced by hand-reared birds are 
inborn, we must remember that it has not yet been 
possible to rear such birds in isolation in the sound- 
Boe EE Until this hag been 

one, which we h will be m the near future, the 
possibility cannot Tuled out that some details of 
the song are learnt by the nestlmg in the first few 
days after hatching, or even during the last hours in 


Frequency (ke /*) 
oo 


abt. 

- 

-—X n 
p nt 

— 

Led * 
mn AGE, 
— 


10 


NATURE 








MEME 
M 


March 13, 1954 VoL 173 


acteristic features in ite 
song which involve a fre- 
quency change of a few 
hundred cycles or leas 
and of only 10—20 m.sec. 
duration. Buoh slight 
changes that do ocour m- 
volve small differences of 
' emphasis and oocasion- 
| ally the alteration of & 
' phrase or perhaps the 
omission of the repeat of 

b | @ phrase which was 
doubled in the former 

year. The sound spectro- 
graph has, however, un- 
axpectedly provided evi- 
dence that there is a 
ahght but almost uniform 
tendency for the song to 
be shorter, by about 
0:1-0-3 seo., in the 
second year than in the 


Time (sec ) first, and that there is 

Fig. 8 e) and (b). Songs of two unrelated 1951 hand-reared chaffinches (BY/PIF and RWB/Y) molated also a slight tendancy to 
from t the fourth day of life and d the antecal learning penod of ther first season allowed only th 

to hear each otber's songs Recorded Apel 106 Note. Songs reletrvely ample and closely — 111016886 e frequency- 

similar, Parase 8 Jacking. Soales asin Fig 1 range in all phrases of the 


egg. That chaffinches which have been hand- 
reared can be taught full and elaborate end-phrases 
when kept during the following sprmg with older 
birds selected for their flne songs was known to the 
German bird fanciers well over a century ago*.) 

Study of sound spectrograms makes it clear that 
it is the pattern of the song that is learnt and not 
its absolute pitch. One occasionally finds a bird 
practising & song ending soko voce at & markedly 
different pitch from that in which it 18 rendered as 
part of the full song, and there are other examples 
of alight change in pitch with changes in intensity 
of motivation. 

Once a song has been acquired and has been sung 
for a period of a few days at full intensity, it becomes 
fixed and subsequent changes are extremely slight. 
The individual 
songs of fifteen 6 
different birds 
have now been re- 
corded and an- 
alysed in two or 
more subsequent 
years, and in 
nearly every case -~ 
the differences be- $ 
tween the first & 
and second year 0 
are 80 minute as 
to be practically 
imperceptible to 
the naked ear al- 
though they will 
ahow up on the 
spectrograph  re- 
cords. Figs. 25 2 
and c show the 
songs of the same 
bird in 1952 and > 0 
1953. As Fig. 2c 0 
shows, @ bird in 
ita seoond year 
may retam char- 
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song. There is a8 yet no 

olue why this should be so. l 
It is possible to delay the period of learning & 
song by keeping the birds together in avisries under 
such conditions that they will not sing for the time 
being, although they see and hear normal birds 
singing. If such birds are transferred in the summer 
(that is, July) to a chamber where they are artificially 
subject first to a gradually decreasing day-length for - 
about eight weeks and then, in early October, to an 
increasing day-length, their gonad growth will again 
be stimulated and they will be brought into full song 
in the autumn (October-November). During this 
period they show evidence of acquiring the song 
ending by learning in the same way that they would 
have done had they been allowed to smg in the 
spring. Birds oan also be brought into song at any 
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0 05 10 
Time (sec.) 
5 Song of those uoed all members of 
m rds wee exactly as Rn Wear Bene ( 
Note: Abnormal song with extremely mmple phrase 8) (8a lacking). 


seapon of the year by injection with the hormone 
testosterone propionate. Songs induced by the light 
method or by hormone injection seam not to differ 


rearing these and other finches have 
long been familiar with the ‘sub-song’ which precedes 
the true song in the late winter or early spring. In 
the chaffinch, this gub-song ists of a long oon- 


hormone (as indicated by the change in colour of 
the bill) rises, slowly gives place to the phrases of 
the true song. The process gives to the listener 

dui rho ose Bong, fo to speak, 'oryetallicing 
out’ of the amorphous sub-song. the sub-song 
is undoubtedly to some extent a product of the 
lower degrees of motivation, in that it ooours in the 
second and later years as well as the first, yet it is 
much more in evidence in the first and seems to 
play some part in the process of learning the full 
song. When studied by the sound spectrograph, the 
sub-song appears to have a much greater frequency - 
range the true song, and one at least of the 
processes by which the sub-song is transformed into 
the true song consists of the gradual drop ing out of 
the extreme frequencies which have no P in the 
latter. The whole matter of sub-gong and its differing 
types and functions in different species is one which 
requires much more investigation and cannot be 
dealt with here. Buch sub-songs are seldom noticed 
in the wild because of their low intensity, and also 
because the bird often sings in very close oover 
instead of from a conspicuous song post as when 
producing the true song. Neverthelem, though 
moonspicuous, the sub-song is, in the chaffinch, a 
significant feature in the process of song acquisition. 
lo summarize: We oan at present conclude that 
the normal chaffinch song of three phrases has a very 
restricted inborn basis amounting to little more than 
the ability to produce a song of about the normal 
length (2-3 sec.) and consisting of a crescendo series 
concluded by a single note of relatively high ‘pitch’. 
All further refinements have to be learnt; but the 
Innate basis of the song is probably sufficiently 
selective to ensure that the bird does not normally 
&oquire notes or songs from any species other than 
its own. Some learning of details of the first part of 
the song and also learning of the fact that the song 
‘should’ end in a relatively complex terminal flourish 
(phrases 84 and B) can take place in the first weeks 
of life—before, of course, the bird itself is capable of 
singing. But during this time no details of phrase 8 
are acquired. This last phrase, er with more 
refinement in the early of the song, is acquired 
during & period of high earning ability lasting for a 
period of a fèw weeks in the bird’s first spring, when 
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it is attempting for the first time 
to sing in competition with other 
chafanches. This results in the 
development, in isolated groups of 
hand-reared birds, of distinct oom- 
munity patterns of song ; and there 
is little doubt that the same pro- 
oeas of ‘imitation’ resulte in the 
establishment in the wild of the 
local song ‘traditions’ which have 


15 80 long been recognized in this 


species. There is some evidence that 

the ‘sensitive period’ can be delayed 

for some weeks by experimental 

treatment, and it sometimes hap- 

pens that a bird oan at a later stage acquire a second 

song in addition to its first. The song, once acquired, 

is retained with little or no alteration in b 

years. 'lhe Ing i8 of & pattern independent of 

pitch, though the birds are able to maintain a con- 

stant pitch with great accuracy. Some references on 

the sound spectrograph are appended’. 

* Ward, Thomas, ‘Tho Bird Vanoler's Delight” (1714). 

* Thorpe, W. H., Ibis, 93, 1 and 252 (1951). 

* Marler, P., Jins, 94, 458 (1961). 
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EXCITED NUCLEONS 


By Pror. C. F. POWELL, F.R.S. 
H. H. Wills Physical Laboratory, University of Bristol 


[)URNG the past year, evidence has gradually 
accumulated for the existence of a new type of 
nuclear excitation which appears to be due to the 
presence, within a nucleus, of a neutral hyperon*, now 

A?. It is believed that this particle can 
be bound to the other nucleons of & nucleus to form 
a relatively stable structure as measured on a nuclear 
time-scale, and that the eventual disintegration of 
such a nucleus is due to tle decay of the A*-partiole. 

The existance of the A*-particle, which until 
recently was referred to as the ‘heavy neutral 
V-particle’, was established by experiments on the 
cosmic radiation with Wilson chambers. It was 
shown to be the more common of the neutral 
particles which produce the ‘neutral V-eventa’ dis- 
covered by Rochester and Butler! in 1947. Most 
of these events are now known to be due to two 
types of particles: (i) A*, which decays mto a proton 
and a negative m-meson: A’ +P +o, with a 
release of energy between 85 and 40 MeV.*; and 
(i), 0*, a heavy neutral meson which transforms into 
two light mesons, probably x-partioles ; 0* + at + 
m, with an energy release of approximately 210 
MoV.*'^, The mean life-times of the two types aro 

proximately tae ~3 x 10! s, and kem~? x 
10-15 s., i 5, 

Tt is now known that the A*-particle can be pro- 
duced in nuclear interactions in which the available 
kinetio energy is insufficient to provide all the rest- 

* The nomenclature is that recently proposed by Amaki! 
Em IIR T loo. A iym i a particle with mass 
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mass of the particle’. It is therefore believed that 
ib resulte from a modification of a nucleon as a result 
of the collision. This fact, and the obsérvation that 
in ite decay it is transformed into & proton, suggests 
that it may be useful to regard it as an ‘excited’ 
nucleon. An excited atom can return to its normal 
state of energy by emitting a quantum of radiation, 
—& photon; by analogy, an excited nucleon is oon- 
ceived to relax by emitting a ‘heavy quantum’ of 
the nuclear field, that is, & m-meson. 

It has recently been found possible to make very 
accurate measurements of the mass of the A°-particle 
. by the photographio method. mo E 
emulsions, exposed at high altitude, Fri ; 
Keefe, Menon and Merlin* in Bristol have found 
eight examples of tracks due to the decay of A*- 
particles in each of which both the secondary proton 
and the negative x-meeon are arrested in the stack. 
The ranges of the two particles can thus be measured, 
and thence their energies. These observations, 
and the angle of inclination with which the two 


particles are ejected, permit an socurate evalu&- 
The mean result thus. 


tion of the energy release, Q. 
obtained is 87-2 + 0:5 MeV. in satisfactory agree- 
ment with the oloud-chamber observations. The 
corresponding value of the mass of the A?-partiole ig 
2.182 + 2 ms. The quoted etrors in the energy release 
are those deduced from the inner donsistency of the 
measurements. The final value may have to be 
amended when a more accurate range—energy relation 
ss de e ai raid pudet 
original discovery suggesting that- h 

can exist not only as free particles but also d 
within nuclei was due to Danysz and Pniewski’, 
They obeerved a heavy nuclear fragment, of charge 
~ 5 e, emitted from a nuclear disintegration recorded 
in a photographic plate exposed to the ooemio 
rediation. The particle appeared to reach the end of 
its range, where it disintegrated with the emission of 
three or four charged particles. 

The striking feature of the observation was that 
the disintegration oocurred at the end of the range, 
when the parent particle was at rest, or moving with 
ud low velocity. The secondary disintegration 


t. This view, however, had to meet the 
following difficulty. When a nucleus is struck by 4 
nuclear particle, such as a proton, large amounts of 

can be conveyed to it so that it becomes 
violently excited. We picture the nucleons as being 

ut into a state of violent motion, a motion of 
agitation’, as a result of which the nucleus 
disintegrates, several of ita nucleons being 'ev&por- 
ated’. The time for such a process is believed to be 
of the order of 10-** s. In the case of the fragment 
observed by Denysx and Pniewski, however, ita time 
of flight, from the instant of ita ejection to the moment 
of arrest at the end of ita trajectory, was ~ 3 x 107! s. 
The particle, therefore, survived at least several 
million times , before disintegrating, than 
would be according to our conventional 
picture of nuclear excitation. 

In order to resolve this difficulty, Danysz and 
Pniewski suggested that the observed effecte were 
due to the presence, among the nucleons of the 

t, of a h excited nucleon. The 
_observed disintigration was then associated with the 
decay of the hyperon. Alternatively, they suggested 
that the fragment might have emerged from the 
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disintegration with a meson moving around 
it in a bound orbit. The disintegration of the frag- 
ment was then to be attributed to the capture of 
the meson, and the liberation, among the nucleons, 
of the energy nding to the rest-mases of the 
meson. Such disintegrations due to nuclear capture 
of free x--meeons arrested in photographic ions 
are commonly observed-in plates exposed to cosmic 
radiation. 

Very shortly after the first observation, a second 
similar example, involving an ejected nuclear frag- 
ment of charge 2 or 8, was found by Tidman et al.'*. 
This observation was important because it appeared 
to eliminate the possibility, certamly very remote, 
that the origmal event was due to the chanoe 
occurrence, precisely at the end of the track of the 
nuclear fragment, of a small unrelated dismtegration. 

Some months later, two further similar events were 
discovered by Crussard and Morelet! and by 
Freer’, which appeared to exclude the possibility 
that the phenomenon was to be attributed to a 
v-meeon in a bound orbit. In each of the new eventa, 
a amal disintegration with three secondary charged 
particles oocurred at the end of the range of an 
ejected nuclear fragment of small charge, and one 
of the secondary particles could be proved to be a 
n-meson. Such an observation cannot be interpreted 
in terms of the nuclear capture of a m-meson, as this 
would provide insufficient energy to account for the 
disintegration. This diffioulty could be avoided if 
the captured meson were assumed to be of greater 
mass—a'x-meson, for example. In both the new 
events, however, the release of kinetic energy 

peared to be of the order of 40 MeV., a value ~ 
consistent with the original assumption of the 
presence of a A°-particle among the nucleons of the 
ejected fragment. Very strong evidence for the 
correctness of this view has now been provided by 
two further examples which, because of the sim- 
plioity of the nuclear systems involved, allow & very 

In the le described by Hill e£ al., the 
ejected particle is probably a nucleus of mass number 
4, charge 2. At the end of ita range it appears to 
disintegrate into a m-meson and two other charged 
particles. If the transformation is represented : 


‘He! + 1H, + "He, + T- 


there ia & Momentum balance among the secondary 
charged i and the release of energy is 
~ 88-8 MeV. A detailed analyme, using the accurate 
value for ma» shows that, if the above interpretation 

I t contams & 


to be demanded by the need to conserve 


- 
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máass-number and"charge, ita momentum, 
from its range, is Tound to equal that of the x-meeon. 


The transformation may therefore be written : 
mH! o Og + Tu. 


The total release of energy is 41-5 MeV., a value 
which oorresponds to a binding energy of the 
A*-particle to the other two nucleons of the excited 
triton equal to about 1-5 MeV. : 

The latest two events, which allow such a olose 


nucleus. Such an explanation, in the case of a light 
meson (r), has already been eliminated by the 
observed emission of x--mesons from the dis- 
integrating fragment ; but the possibility of a heavy 
meson remamed, In. the last two events, however, 
there is & momentum balance among the charged. 
secondary ioles, and the total release of kinetio 
energy is 40 MeV. If the disintegrations are 
attributed to the nuclear capture of a negative heavy 
meson, an energy of ~ 800 MeV. remains unaccounted 
for. The emismon of a neutral particle, or icles, 
of high energy and momentum, would therefore have 
to be assumed. The observed momentum balance, 
80 convincingly demonstrated in the event described 
by Bonetti e$ al.—together with the values of the 
binding energy of the A°-particle deduced on the 
basis of the alternative sesumption—would then have 
to be regarded aa fortuitous. rus d DONE m 
ici esl cae ee its 
extreme munprobability. It appears, ore, that 
the explanation in terms of a A*-partiocle is alone 
acceptable. 
In view of the many laboratories now working on 
the subject, it seems oertain that 
analysis will 


particularly im I 
example, not hitherto observed, would be an exoi 
deuteron : 


("Hi > H; + !H, + m 


I$ remains to be seen, however, whether the 
cohesion between a A°-particle and a single proton 
i8 enough to render such an assembly 
soffisienthy stable 45. Ge: obsecro. 

It has been 


it Iolo ag an 


higher energy 
than in the normal atom. The anslogy might then 
suggest that the excited nucleon consists of a proton 
and an associated m--meson—that the A* is a oom- 
posite particle. Such a view could not have been 
finally excluded while our knowledge was confined 
to the decay of the-free A'-partiolee. Their relative 
stability as components of nuclei appears, however, 
to do go, for it is generally believed that, when 
captured by a nucleus, & x--meeon interacts with its 
nucleons in & time short compared with 10-33 s., the 
disappearance of its rest-maas iding the energy 
of the disintegration. -In the event by 
Bonetti et al., however, the nuclear fragment per- 


f 
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as deduced. sisted for longer than 2 x 101° s. before dis- 


Aok. If th6 A'-parbiole consisted of a 
T meson bound to a proton, it is difficult to see how 
the nuclear fragment could persist for such a long 
time on & nuclear time-scale. One would expeot the 
bound 7--meson to disintegrate the nucleus just as 
it does when captured from outside. ` 
These considerations suggest that the A'-partiole 
is an excited nucleon in a different sense from that 
suggested by familiar analogies. We are entering a 
new field where basically new conoepts remain to be 
established ; bub it seams reasonable to conjecture 
that the nuoleon is transformed into an axcited 
nucleon as & result of changes in ita internal oon- 
stitution. B0, we are beginning to make a new 
penetration into what Maxwell called ''&he strange 
strata of the material world”, a penetration into the 
world of the nuoleon. It seems that matter is 
inexhaustible. 


* Rochester and Butler, Natwre, 160, 855 (1047). 
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OBITUARIES 


Mr. Albert Campbell 


ALBHRT CAMPHHLL, who died in Cambridge on 
February 6 at the age of ninety-one, will long be 
remembered as a pioneer in electrical science, 
especially in the flelds of alternating current measure- 
ments and standards. He was one of the small band 
of men who under Glazebrook’s leadership built up 
the National Physical Laboratory from almost 
nothing in 1901. to the research laboratory with & 
world-wide reputation that it had already become 
when Glazebrook retired in 1919. bell himself 
retired a little before Glazebrook, th 
same reason; he had not reached the customary 
retiring age, but he realized that conditions were 
changmg. To be & leading member of a research 
team in a government laboratory was a very different 
prospect being & pioneer opening up new 
ground with freedom to move in whatever direction 
the spirit prompted. .He retired and oontinued to 
work at home with home-made instrumente, until, 
with a failing memory, he found himself no longer 
&ble to do soientiflo work. 

The main body of Campbell’s work waa, of course, 
done at the National Physical Laboratory between 
1901 and 1919, the most important single item being 
his primary standard of mutual inductance, Oon- 
structed in 1907 and still the ultimate reference 
standard for nearly all the measurements of mduot- 
anoe, capacitance and related quantities made in 
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Great Britain. The work he did after his official 
retirement was, however, , no ‘leas remarkable. It 


In some has not been 
his beet od for the absolute determination of the 
ohm. Has any other man three absolute methods to 
his credit? Naturally enough, with home-made 
instruments his accuracy was limited to barely 1 part 
in- 10,000, but when elaborated at the National 
Physical Laboratory his method proved to rank with 
the best known to-day. 

It is scarcely poasible to indicate the scope of his 
work in a abort note, but it is worth recalling that he 
devised the inductometer (his name for a continuously 
adjustable and direct-reading standard of mductance), 
the constant-inductance rheostat, the vibration 
galvanometer, the ‘waveform aifter’, one of the 
earliest electrical filters and the forerunner of the 
modern twin-T bridges. He set up the first standard 
wavemeter at the National Physical Laboratory, 
calibrated it absolutely by oounting flashes in an 
oscillatory arc, and showed that the result agreed 
with values calculated from his méasuremente of 


inductance and capacitance. He also devised many 


electrical mdustry. 

Campbell’s strong practical bent is the more 
remarkable in that at Cambridge he first read for 
the Mathematical Tripos, from which he went on to 
the natural sciences. In 1898 Alexander Russell 
persuaded him to go to Faraday House, London, 
where he remained until he joined Glazebrook. It 
was no doubt there that he ired his insight into 
the soientiflo needs of the rapidly growing e ical 
industry, which he served so well in his own inimitable 
way later. = 

It is remarkable that, with one notable exception, 
none of the scientific honours that it is customary to 
` shower on a man of his distinction seams to have 
come his way. He was & man of singular personal 
charm who showed the same interest in all his fellow- 
workers from the boy in the workshop to the clerk 
in the office and the most eminent scientific men of 
his time. One of these last once remarked of him 
that "Nobody had a kinder heart or a sharper 
tongue", from which it may be inferred that he was 
sometimes & thorn in the flesh of the authorities. In 
1925 the Physical Society awarded him the Duddell 
Medak and never was that honour more appropriately 
bestowed or more richly deserved. 

L. HARTHHORN 


Prof. D. S. Belyankin 

Wrru the death of Dmitry Stepanovich Belyankin, 
the U.8.8.R. has lost one of their most prominent 
Ds . He was born on August 28, 1870, m 
Vologda district, and died on June 20, 
1958, in Moscow. Trained as a chemist under G. 
Tammann in the University of Youriev (Dorpat), he 
occupied successfully the posts of lecturer and of 
profeesor of mineralogy and petrology in the Bt. 

Petersburg Polytechnio Institute. 
After his election as ing member of the 
. Academy of Sciences in 1988, he became & member 
of the Petrographioal Institute of the Academy, and 
moved to Moscow in 1985. In 1943 he was elected 
a full member of the Academy and after that he 
occupied a number of ite more important posts, being 
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director of the Petrographical Institute and the 
Mineralogical Museum, editor of the Geological 
Section of the Bulletin and co-editor of the Compte 
Rendu (Doklady) of the Academy. 

Belyankin 


Pall: nicus He described various igneous rooks 
from Northern Russia, the Ural Mountains and the 
Caucasus, and wrote papers on magmatic differ- 
entiation and the nomenclature of igneous rocks. 
He was particularly interested in the Pr Au pk 
of technical petrology, of which he was the - 
ledged master. He created the Russian school in 
this subject and he and his collaborators contributed 
& large number of works dealing with the study of 
refractories, ‘ceramic producte, glassed and metal- 
lurgical slags. a 
Belyankin combined an all-absorbing devotion to 
soience with a friendly disposition towards- all his 
pupils and friends, among whom I was proud to 
be included. 8. I. Towxmmrr 


Prof. Glorglo Valle 


TTALIAN science has suffered a grievous loss by the 
sudden death last December of G. Valle, head of the 
Department of Physics and director of the Righi 
Institute of the University of Bologna. Valle, who 
was born on December 15, 1888, at Trieste, read 
physios at the University of Vienna, where, having 
taken the degree of Dr.Phil, he worked as a demon- 
gtrator under E. Lecher until 1914. After the First 
World War, Valle taught for a short time at the 
Technical School at Terni and was later appointed 
professor at the Technical Institute at Bologna. In 
1922 he moved to Asti, where he taught soienoe ab 
the Classical High School, at the same time leoturing , 
to advanced students at the University of Turin. In 
1982 he was appointed professor of experimental 
physios at the University of Ferrara, and in 1988 to 
the chair of physics at Parma, which he held until 
1947. In that year he was elected to the chair of ' 
physics at Bologna, a post formerly held by A. Righi 
and Q. Majorana. 

Valle, an assiduous worker, published more than 
seventy papers, mostly in Nuovo Otmento, the proceed- 
ings of the Accademia dei Lincei and of the Accademia 
di Torino, the Wiener Berichte and the Physikalische 

Y ift. He made a series of notable contributions 
in the field of electrio discharges, also in magnetiam, 
acoustics, physical optics and meteorology. He was 
author or oo-author of several text-books as well as 
of a volume of extracts from Righi’s pepers (Bee 
Nature, 167, 174; 1951) which published m 
collaboration with G. C. Dalla Nooe. 

Valle was a man of great energy and vitality, and 
although during the few years handi by 
the loss of his voice, continued his acientific work 
until a month before his death. At the Righi Cen- 
tenary Celebrations at Bologna in 1950, Valle, as an 
officer of the Italian Physical Society, was host to 
scientists from many countries, including Great 
Britain. A few months before his death he was at 
last able to gratify his wish to vimt England, where 
he took part in the Oxford conference on ionization 
phenomena. A. von EngGaL 


~ 


no. 4402 March 13, 1954 
NEWS and VIEWS 


Home Office : 
Str Edward Paris, C.B. 


Sia EpwARD Parr, who haa retired from 
the position of chief soientiflo adviser to the Home 
Office, received his early scientific training at the 

lal College of Science and Technology and at 
University Oollege, London, where he worked with 
Prof. A. W. Porter on the polarization of light. 
During the First World War he saw service in a 
Sound-Ranging Section in France. He there came 
into contact with Major W. 8. Tucker, and, after 
the War, Tucker and Paris collaborated first at the 
Munitions Inventions Department and afterwards 
at the ‘Signals Experimental Establishment, Wool- 
wich, in their investigation of the use of the hot-wire 
microphone for sound detection. Between the two 
Wars, Paris worked as an 
Air Defence i tal 


Sclentific Adviser's Branch, 


dering succession of changes of designation, 
denoted by ever more complicated initials ; but he 
remained unperturbed and’ unperturbable, and the 
work went on. In 1946 he was principal director of 
scientific research (defence). He was created O.B. in 
1947. In 1948 he was appointed to the Home Office, 


lems arising in the civil 
defence planning m Britain for which the Department 
is responsible. The conferment of a knighthood on 
him, announced in the New Year Honours, has given 
great pleasure to his friends and colleagues. 


Dr. R. H. Purcell 


Dn. R. H. Puram, who has been appointed to 
the post of soientiflo adviser to the Home Office in 
succession to Sir Edward Paris, took a degree in 
chemistry at the Royal College of Science in 1924. 
After conducting research under Prof. H. B. Baker, 
he was elected to & Ramsay Memorial Fellowship 
which he held at Amsterdam and the Royal College 
of Science. He later became lecturer m physical 
chemistry in the Royal Oollege of Science. He joined 


urgent practical importance. In 1947 
Dr. Purcell was promoted to the rank of senior 
principal scientific offlcer for special scientific merit, 
and has only recently been made a ohief 
scientific officer in the Royal Naval Scien Service. 
Since the War Dr. Purcell haa been directly con- 
cerned with the naval aspects of defence against 
atomic weapons, and these experiences will be 
important to him in his new duties. ` 
Canning Section of the Low Temperature Research 
Statlon, Cambridge : Mr. T. N. Morris 
Mn. Tuomas Norman Moni, who retired at the 
beginning of this year from his post as head of the 
Canning Section of the Low Temperature Research 
Station, Oambridge, was born in 1889 at Haddenham, 
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Isle of Ely (Cambs), of local farming stock on 
both sides, and was educated in Cambridge at the 
County School for Boys and then at the University, 
being a scholar of St. John’s College. After Part 1 
of the Natural Sciences Tripos, in which his subjecte 
were botany, chemistry, zoology and physiology, he 
read for the Agricultural Diploma then in 1911 
took botany in Part 2 of Ipos. During the 
First World War he was bacteriologist for acetone 
production in H.M. F 


Sons, Ltd., Histon, Cambe, until in 1927 Sir William 
Hardy a inted him to be head of the Canning 
Section of the Low Temperature Research Station. 
Work in this Section was initially concerned with 
corrosion problems relating to tin-plate cans, but was 
later extended to include the freezing of fruits and 
vegetables, the concentration of fruit juices, the 
dehydration of foods and the behaviour of pectin in 
fruits during storage and processing, particularly in 
relation to the manufacture of jams and jellies. 
Apart from his scientific oocupationg, Mr. Morria’s 
mam interest is practical farming, and now that he 
has retired he intends to apply his scientific and 
agricultural knowledge to this end. 
Prof. Otto Hahn 
To mark the anniversary of his seventy-fifth 
birthday on March 8, Prof. Otto Hahn, the nuclear 
hysicist, was awarded the Grand Cross, Second 
of the Order of Merit of the Western German 
Federal Republic. He waa invested with the insignia 
of the Order at the offices of the Max Planck Society, 
of which he is ident; and on the same occasion 
he was & the Harnack Medal of the Society. 


Napier Shaw Memorlal Prize of the Royal 
Meteorological Soclety 


Manag 4 marked the centenary of the birth of 
Sir Napier Shaw, whose life extended into ita tenth 
decade, spanning 


of x dedu fart the College of Science and 
Technology, London, there laid the foundation 
of formal training in the subject. 


As & result of an appeal to the members of the 
Royal Meteorological Society and to scientific 
Instrument manufacturers, a memorial fund has bean 
raised by the Society to commemorate the unique 
position which Shaw achieved in British meteorol ; 
t haa been deoided to use this fund for tho regular 
award by competition of a Napier Shaw Memorial 
Prize. The competition will to anyone 
without restriction of nationality. | e prize of £100 
is offered on this occasion for an origi essay on 
"The Energetios of the General Circulation”. The 
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easay will be expected to treat of the energy trans- 
formations of the circulation as a general theme or 
any particular aspecta of that theme. It may be an 
easay in which the author describes and discusses the 
salient and essential features of the general circulation 
and the energy transformations involved ; it may be 
an easay which attempta an adequate synopsis and 
discussion of the observations, or & study of the 
thermodynamics and hydrodynamics of the oir- 
culation ; or the easay may treat of any combination 
of these within the general theme. The eseay, which 
must be in English, may include maternal which the 
candidate has already published. Essays may be 
submitted jointly in the names of more than one 
author. All entries must be addressed to the Assistant 
Secretary, Royal Meteorological Society, 49 Cromwell 
Road, London, 8.W.7, and merked clearly “Napier 
Shaw Prize’, and should be received at the Society's 
Offices not later than March 4, 1956. 


Royal Soclety of Edinburgh : New Fellows 


Tua following have been elected Fellows of the 
Royal Society of Edinburgh: Dr. H. M. Adam, 
senior lecturer in pharmacology, University of 
Edinburgh; Mr. J. K. Allan, chief geologist, 
National Coal Board, London; Mr. B. L. Burtt, 
principal scientific officer, Royal Botanio Garden, 


Edinburgh; Dr. Enid Charles, reader in demo- 


graphy and vital statistice, University of Birm- 
; Dr. E. F. Collmgwood, Lilburn Tower, 
Northumberland; Dr. I. MacP. Dawson, senior 
lecturer in electron microscopy, University of 
Glasgow; Dr. J. Duckworth, Rowett Research 
Institute, Bueksburn; Mr. W. G. Emmett, reader 
in I tel education, University of Edinburgh ; 
Dr. C. E. Foister, chief plant pathologist, Depart- 
ment of Agriculture for Scotland; Mr. H. D. Griffith, 
lecturer in natural philosophy (medical physics), 
University of Aberdeen; Prof. G. Hib Dixon 
professor of mining, University of Glasgow ; Prof. 
N. Kemmer, Tait professor of natural philosophy, 
University of Edinburgh; Mr. T. Lawrie, general 
me North of Scotland Hydro-Electric Board ; 
Prof. R. D. Lockhart, profeasor of anatomy, Univer- 
sity of Aberdeen; Dr. C. Long, senior lecturer, 
Department of Biological Chemistry, University of 
Aberdeen; Dr. D. K. O. MacDonald, director, 
Cryogenic Laboratory, Division of Physics, National 
Research Council, Canada; Mise Agnes E. Miller, 
lecturer in zoology, University of Glasgow; Prof. 
D. C. Pack, professor of mathematics, Royal Technical 
- Dr. Mary Pickford, reader in 
physiology, University of Edinburgh ; Dr. B. Reis- 
trick, research manager, Soottish Agricultural In- 
dustries, Ltd.; Prof. G. 8. Rushbrooke, profeesor of 
theoretical physios, King’s College (University of 
Durham), Newoastle upon Tyne; Mr. G. I. Soott, 
consultant ophthalmologist, Edinburgh ; Dr. N. B. 
Slater, lecturer in applied mathematics, University of 
Leeds; Dr. R. B. Strathdee, reader m chemistry, 
University of Aberdeen ; Mr. J. Wallace, head of the 
Science Department, Melville College, Edinburgh. 


Research Into Rain-making 


RerryrsG in an adjournment debate in the House 
of ‘Commons on February 23 to Mr. G. de Freitas’s 
request for increased research into weather modi- 
fication, the Under-Secretary of State for Air said 
that the Meteorological Office is studying reports of 
rain-making activities all over the world; but he 
was advised that available scientific evidence on the 
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practical aide is not entirely convincing. Since the 
Advisory Council on Scientific Policy expressed the 
opinion in 1951 that no expenditure of effort on 
large-scale field trials was called for without further 
research, the Meteorological Office has carried out 
research on cloud rainfall problems, and practical 
e by the Meteorological 


our knowledge of the subject, shortly come 
before the Physical Sub-Committee of the Meteoro- 
logical Research Committee, which advisea the 
Secretary of State for Air on this subject, and the 
future course of action will then be reconsidered. 


Natlonal Institute of Sclences of Indla: Council 
and New Fellows 


Ben; Members of Council, Prof. B. P. Agharkar, Prof. 
agobi, Dr. J. L. Bhaduri, Dr. Verrier Elwm, 


of ths National Academy of Sciences, Prof. Shri 
Ranjan and Dr. R. K. Saksena; Representatwes of 
the Indian Science Congress Assocation, Dr. B. L. 
Hora and Dr. B. N. Prasad; Ex-Ofoio Members 
(Past Presidents), Dr. Baim Prashad, Dr. J. O. Ghosh, 
Dr. D. N. Wadis, Sir S. 8. Bhatnagar, Prof. 8. N. 
Bose and Dr. S. L. Hora. 

The following elections have also been made to 
fellowships of the Institute. Honorary Fellows : Prof. 
Sydney ‘Chapman, recently Sedleian professor of 
natural philosophy, University of Oxford; Prof. 
V. A. Engelhardt, Soviet Academy of Sciences, 
Moscow; Prof. W. Heisenberg, director of the Max 
Planck Institute, Göttingen ; and Prof. Paul Karrer, 
director of the Chemistry Institute, University of 
Zurich. Ordmary Fellows: Dr. B. O. Basu, research 
offüoer in entomology, Indian Veterinary Research 
Institute, Irzatnagar; Dr. 8. K. Bhattacharya, 
assistant professor of chemistry, Institute of Tech- 
nology, Kharagpur; Prof. K. Chandrasekharan, 
profeasor of mathematics, Tata Institute of Funda- 
mental Research, Bombay; Prof. K. R. Druitt, 
professor of physics, Institute of Soienoe, Bombay ; 
Dr. 8. Ghosh, profesor of chemistry, University of 
Allahabad; Dr. A. G. guperintending 
ee Geological Survey of India, Caloutta ; Prof. 

. Kilpady professor of geology, University of 
Nagpur; Dr. Z. R. Kothavala, director, Dairy 
Research, Government of India, ore; Dr. 
L. S. S. Kumar, principal, College of Agriculture, 
Poona; Dr. N. V. Modak, special engineer, Bombay 
Municipality ; Prof. C. Radhakriahna Rao, professor, 
Indian Statistical Institute, Oaloutta; Mr. A. K. 
Roy, officiating deputy director-general of observ- 
atories, Meteorological Office, New Delhi; Dr. R. N. 
Sen, lecturer in mathematics, University of Calcutta ; 
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Mr. M. R. Ben Gupta, principal of the i 
College, Banaras Hindu University ; and Dr. 8. M. 
Sircar, leoturer in botany, University of Calcutta. 


Vitaminization of Margarine 

ALTHOUGH skım milk has a high nutritional value, 
it is not a popular article of diet and, consequently, 
the separation of milk fat for use as cream or butter 
resulta in a considérable wastage of the valuable 
proteins, mmerals and water-soluble vitamins. There 
can be little doubt that nutritional economy demands 
the use of milk as whole milk, not separated into 
different fractions. In communities where butter 
has become a regular rtem in the diet, it then becomes 
necessary to find & butter substitute, chiefly 88 & 
‘spreader’ for bread. ^Almoet any hardened edible 
oil would do for this purpose; but m order to safe- 
guard the health of those who will not tako enough 
milk to yield the amount of milk fat they would 
otherwise have taken as butter, it ia Important that 
butter substitutes should be reinforced with tho fat- 
soluble vitamins A and D to approximately the same 
levels as are normally found in butter. A high pro- 
portion of margarine of domestic quality in Britain 
Was being reinforoed in this way in 1989; 
but it was only during the War that it became & 
statutory condition of licence to manufacture that 
these two vitamins should be added in prescribed 
quantities. Now that ino is due shortly to 
be deoontrolled, the Food Standards Committee of 
the - Ministry of Food has recommended that all 
Neg wa and imported domestic margarine 
ghoul be required to reach the following levels: 
vitamin A, 760-040 international unite/oz.; and 
vitamin D, 80-100 international units/or. The 
recommended level for vitamin D ig approximately 
the same as that at present prevailing; that for 
vitamm A is somewhat higher, the present level 
being 450-550 international unit&/or. The report 
has been issued by the Ministry of Food. 


Limits for Zinc in Foods 


Mini 
in & recent publication issued by the Ministry, 
recommends that the followmg limits should be 
observed ; beverages which are ready to drink, 


of Food in a report, 


e.g. herrings, 
and animal 

- - . DO objection should be taken to the gale 
of such articles containing zino in exoees of 50 p.p.m. 
if ib can be shown that the zino is of natural oocur- 
renoe". A maximum limit of 100 p.p-m. is already 
prescribed for edible gelatin and, apart from thia, 
the Oommittee does not consider it that 
statutory effect need be given to the limita. reoam- 
mended. It would appear that risk of zino poisoning 
comes almost- entirely fram the use of rino or gal- 
vanired iron equipment in kitchens and food stores. 
Such equipment is corroded not only by acid foods 
example, apples) but also by salt solutions, so 
that it is generally unsuitable for &ny oooking or 
food-storage purposes. The Committee also directs 
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attention to the fact that 
have been attributed to 
galvanised 


“outbreaks of poisoning 
the inadvertent use of 
vessels, for example, to dmnking rain 
water collected from galvanised iron roofs or 
stored in galvanised iron tanks”. The mam symp- 
tom of zmo poisoning is an outbreak of violent 
vomiting. 
The Earth’s Shadow 


the sun is leas than about 2°, a greyish-blue rone 
rises above the eastern horizon, slowly ascending as 


ending as a vast surbased 
arc, forming what is known as “the earth's shadow”. 
Same minutes after sunset a whitish zone, some- 
what bright, called "Albe" by M. Durand-Greville, 
is olearly distinguished, and to it is due the re- 
illumination of clouds or of the tops of mountaing— 
Pee which have puzzled many observers and 
or which various theories have been proposed. In a 
discussion of the history of the observations and aim 
of the researches, reference is made by M. Dubois to 
the obeervations of Gruner and R. P. Combier, the 
latter having published the resulta of his work during 
the years 1988-40. However, it is to M. Dubois that 
the most important work is due, and all who are 
interested in the phenomenon would be well advised 
to read the deeoription of his equipment and his 
conclusions. In this short note, attention oan marely 
be directed to a few of his deductions, from the 
time when he started work in 1945 until he com- 
pleted it four years later. He points out that the 
conclusions deduced by observations with the spectro- 
photometer are consistent with hia theories, and that 
the main factor in promoting the anti 

arch is the ozone in the atmosphere localized between 
heights of 20 and 80 km. The blue tint observed 
must be attributed to the feeble Intensity of the 
yellow and red radiations which are rather strongly 
absorbed by the ozone. It appears that absorption 
by aqueous vapour and o has very little effect 
on the intensity and colour of the arch. 


Blundell’s School Science Soclety 


THA recent edition of the Magazine of the Blundell's 
School Sotence Sooiety (No. 8, 1952-53) reveals a year 
of considerable activity which continues to reflect 
exceptional credit on the School's activities, especially 
in biological field work. This practical work carried 
out by the boys is obviously well organized, for the 

pers published show the real research spirit. The 

ool has now started a colony of bees, and a tank of 
sticklebacks is being kept not merely for amusement 
but also for behaviour studies. These practical 
activities are supplemented by periodic demonstra- 
tions and Sunday evening talks by visiting goientiste. 
The opening meeting of the year was addressed by 
Mr. A. Stuart, head of the Geology Department, 
University College, Exeter. Then throughout the 
year, lectures on varying scientiflo topios were given. 


/ 
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The Magasene reporta “Meteorological Records”, by 
D. S. R. Wills, which is a summary of the local 
weather during October 1962-Beptember 1953. In 
the bird-ringing work, 164 birds were ri 125 
from traps and 39 from nesta. The Ornithological 
Section also gives a detailed analysis of nest record 
cards for 1958 (J. Beok), and an account of the birds 
of the Cuhnstook area. A paper entitled “A Study 
of the Influence of Light and Soil Properties on the 
Growth of Bracken” presents resulta of an excellant 
piece of field and experimental work by D. P. T. 
Burke. The realization that biology is the study of 
plante and animals living together in & community 


(rather than the uningpiring study of specimens 
from books or, at most, dead bodies pickle jars) 
comes out well in C. N. A. Clement’s paper on “The 
Part Played by the Oak Tree m the Natural Plant 


and Animal Community of a Woodland". D. Knight 
Jones records some good experimental studies in his 
‘Investigation of the Post-Floral Movements shown 
by the Garden Nasturtium”. C. L. Honeybourne 
reports some “Observations on the Circulation of 
Nitrogen in the Grand Western Cenal”; the field 
work here was oerefuly planned and carried out, 
and tHe observations include estimation of nitrogen 
in the water and of plankton. This excellent paper 
ig &ooompanied by a table and two graphs. In 
the Spring Term of 1952, J. M. Saxon began some 
interesting observations on soil temperatures under 
natural conditions, uamg & thermistor. 

Btundell’s Magasine is a model of ita kind and 
reflects great ‘credit on the methods of science 


ne that School, for which Dr. M. Ashby, 
the bio master, is to be specially selected for 
congratulation. 


Fungi Pathogenic to Man and Animals 

A oornnBOrroW of fungi is maintained in the 
Laboratory E of the Institute Oswaldo 
Cruz (Caixa P 026, Rio de Janeiro, Brazil: List 
of Cultures, 1958). The workers in this laboratory are 
specially interested in the maintenance of cultures of 
fungi pathogenic to man and animals, though the 
list, whioh is & considerable one, contains many 
‘others, including plant pathogens. Scientists and 
institutions are to send cultures not included 
in the list. Cultures from the Institute’s collection 
will be sent "to all mstitutions and so1entista upon 
request and free of any charge". 


A New Modelling Medium 

A wzw modelling medium called ‘Vinagel’ is 
described in the November issue of the Museums 
Journal by Dr. H. F. Steedman, of the Zoology 
Department, University of Glasgow. At t it 
can be obtained in four grades, Nos. 116, 118, 500 
and 577, from Vinyl Producte, Ltd., Butter Hill, 
Carshalton, Surrey. To use the No. 116 grade 
it is sufflcient to prees it on a coin or other hard 
material peel it away gently and bake in an oven 
for about twenty minutes at 170° O. On oooling, 
it will have the consistency of stiff rubber, will be 
ighly resistant to deformation and virtually in- 
soluble. With the softer varieties the material may 
be painted or dabbed with the ‘Vinagel’ until & 
sufficient thickness is obtained, and then tbe origmal 
and its covering must be baked as before. Ita great 
tical resemblance when cured to bone suggests 

+ one of ita most important biological uses lies in 
oeteology, though it will be certain to be of service 
to sculptors, artists and museum technicians. 
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Announcements - 


We regret to announce the following deaths : 
Mr. 8. F. Ashby, formerly director of the Imperial 
Mycological Institute, on March 6, aged seventy- 


nine. 

Prof. E. P. Cathcart, C.B.E., F.R.S., emeritus 
profeesor of physiology in the University of Glaagow, 
on February 18. 

Prof. J. L. Coolidge, emeritus profeasor of mathe- 
matics in Harvard University, aged eighty. 

Prof. O. Diels, emeritus professor of chemistry in 
the University of Kiel, on March 7, aged seventy- 


eight. 
e N. G. Horner, formerly editor of the British 
Medical Journal, on March 7, aged seventy-two. 


Owa to the increasing activities of the Society 
of Dyers and Colourists (19 Piccadilly, Bradford 1), 
the post of editor and secretary of the Society, 
hald by Dr. C. J. W. , has been divided, with 
Dr. Hooper oontinumg as editor and technical officer. 
The new post of secretary of the Society is bemg 
filled by Mr. J. W. Nicholls, who until recently has 
been working in Newcastle upon Tyne as secretary 
and organizer of the Federation of Master Builders. 

Cangas in the chairmanship in research boards 
of the Department of Scientific and Industrial 
Research have been announced as follows: Bwideng 
Research Board, Bir Herbert Manzoni, city dngineer 
of Birmingham, in succession to Mr. W. K. Wallace, 
chairman since 1949; Food Investigation Board, Dr. 
ial Chemical 


Tun United Steel Companies, Ltd., have recently 
endowed a fellowship for research in ferrous metal- 
lurgy at the University of Sheffield, and Dr. A. R. 
past has been engaged 
in metallurgical research in Sheffield, has been 
appointed as the first holder. Dr. Entwisle will study 
the affect of interstitial elements on the formation 
of martensite. 

AB in former years, & course in tropical hygiene 
for laymen will be held by the Ross Institute of 
Tropical Hygiene, London, during July 26-80. The 
course is for workers in the ice holding posts 
which entail looking after the th and we of 
others. Morning sessions wil be devoted to malaria 
and ita control, and in the afternoons other tropical 
diseases and problems, such as hookworm, bilharzia, 
nutrition, vul Rs sanitation, and protection 
against heat will dealt with. There is no fee for 
the course. Further mformation can be obtained 
from the organizing secretary, L. G. Ponsford, Ross 
Institute of Tropical Hygiene, London School of 
Hygiene and ‘Tropical Medicine, Keppel Street 
(Gower Street), London, W.C.1. 


Erratum. In the communication entitled ''Poesible 
Existence of a Transition Point between B- and 
1-Bulphur", by R. 8. Bradley, Dr. N. H. Hartshorne 
and M. Thackray (Nature, February 27, p. 400), the 

on the ordinate of the greph should 
d -rate (mm./hr.)". 


r 
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ATOMIC WEAPONS" 


[S ordinary explosives, energy is released at high 
speed as & result of the rearrangement of unstable 
molecules into more stable forms. Since the 

ig of the same order of magnitude for all chemical 
reactions, chemical explosives much more 

than those available at present will never be found. 
In atomio weapons, however, energy is generated by 
the rearrangement of particles in the atomic nuclei. 
Nuclei are always lighter than their constituent 
particles, and this mass defect is & measure of the 
energy that would be liberated if the nucleus could 
be built up from its components. Since the mass 
defect is greatest for elements of medium atomic 
weight, there are two possible sources of atomic 
energy, namely, the building up of nuclei of medium 
elements from lighter ones and the breaking down 
of heavy elements to medium ones. The latter 
is the fission process on which the atom bomb is 
besed. 


e oS aa loon, the release of energy 
must practically mstantaneous. ‘The fission of 
ur&nium-235 or plutonium-289 can be made to fulfil 
this requirement if a chain reaction is set up propa- 
gated by fast neutrons. At each fission, two or three 
fast neutrons are liberated, and if the mass of the 
fissile material is great enough to ensure that more 
than one of these neutrons produces further fission, 
& chain reaction is initiated which runs ite course in 
a few millionths of a second, producing a shook wave 
of unprecedented destructive force. 

In January 1950, the President of the United 
States announced that he had directed the continua- 
tion of work on all forms of weapons "moluding the 
so-called hydrogen bomb". This made publio the 
possibility of producing energy by the fusion of light 
the second Tr te series a Publio un enel dy due lone 
Sol entierta' and the Department of Extra-Mural Studies of 
the Univerzity of London (see Natwre, February £7, p. 885). 


elements mto heavy ones. In January 1953 it was 
announced that a thermonuclear test had taken 
place at Enrwetok, and i August 1958 Malenkov 
stated that “the U.S. no longer has the monopoly 
of the hydrogen bamb". 

- Little is known publioly about the construction of 
tho ae ene banh ; but moet probably it is based 
on the fusion of hydrogen nuole: into helium nuolei, 
taking place at very high temperatures. The tem- 
peratures necessary for such reaction are of the 
order of millions of degrees and can only be produced 
by & fission bomb; the hydrogen bomb must thus 


-be triggered by a fission bomb. It is fairly certain 


that hydrogen is the main material for & thermo- 
nuclear bomb, for the fusion of heavier elements 
requires muoh higher temperatures and produces 
leas energy; but ordinary hydrogen is not suit- 
able, and either deuterium or tritium have to be 
used. 

The main advantage of the hydrogen bomb is that 
there is no essential limit to its aire. It is & very 
safe explosive, for it will never go off unless fired by 
the fimon bomb. The latter, on the other hand, is 
by nature unsafe and goes off the instant it is 
assembled, which puta a practical limit to its sire. 
The load capacity of modern aircraft would, how- 
ever, limit the explosive power of the hydrogen 
bomb to about a thousand times that of the flion 
bomb. The radius of damage of such explosive 
would thus be ten times greater than that of a 
fission bomb, that is, about ten miles for severe 
damag 


Ə. 
Against the background of Nature, atomic weapons 
are small. An average looal thunderstorm releases 
as much energy as a plutonium bomb; a hurricane 
or an a million times as much. Never- 
theless, are frightful weapons, capable of 
inflicting terrible destruction and wholesale death. 





MANAGEMENT OF PUBLIC CORPORATIONS 


HE Select Committee appointed in 

. 1951 “to consider the present methods by which 
the House of Commons is informed of the affairs of 
the Nationalised Industries and to report what 
changes, having regard to the provisions laid down 
by Parliament in the relevant statutes, may be 
desirable in these methods" issued last year a second 
report* which indicates very clearly how far we yet 
are from a satisfactory solution to the problem of 
parliamentary accountabiltty. The Committee! first 
report was confined to the Parliamentary ‘question’ 
and stressed the limitations of this method of 
keeping Parliament informed and securing public 
accountability, rather than offering a fresh contribu- 
tion towards the solution of what is increasingly 
recognized as a problem of national In 
this first report, it was apparent from the evidence 
submitted to the Committee that, while the import- 

* Report from the Selects Oommi&ee on Nationalised Industries, 
est an Append Pp. xvii 118. (london. H.M. Stationery Office, 


ance of the public issues involved is widely appre- 
ciated, there is also a considerable difference of 
opinion as to the meahs for improving the present 
unsatisfactory situation, and also some misunder- 

ing as to the possibility of reconciling in a 
practicable way the independence ~and flexibility 
which are essential if a publio corporation is to be 
characterized by initiative and enterprise, with oom- 
plete answerability to Parliament. 

This is also characteristic of the Select Committee’s 
second. The clash of opinion is no leas marked, 
and the I '8 recommendations are obviously 
contrary to the opinions, strongly held and sometimes 
vehemently expressed, of important witnesses. The 
value of the report may lie in the material for 
oritical examination and further constructive think- 
ing which it affords in ita minutes of evidence, rather 
than in its somewhat tentative recommendations. 
The most encouraging feature of the report is, in 
faot, the indication it supplies of a disposition to 
examine the whole problem objectively and to keep 
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criticiam of the nationalized industries of Great 
Britam as free as le from party politics. 

To the reality of the general desme for more 
information about the nationalized industries the 
report freely testiflea: this is easential for informed 
and constructive criticiam. The Select I 
was equally concerned that the nationalized industries 
had msufficient ity of presenting their case 
to Parliament and the public, and were exposed to 

public pressure in various ways snd to much irre- 
` le oriticiam. Lord Hurcombe, as well as 

. Hugh Molson, parliamentary secretary to the 
Ministry of Works, gave evidence on this pomt; 
such arguments, and the need for accountability 
arising from the vast amount of capital and of inoorne 
and iture involved in concerns which are 
under public ownership, and the direct impact of 
their charges upon everyday civilized life, sealer ak 
from the guarantee of interest paid on their 
stock, led the Committee to consider the appointment 
of a Standing Committee of the House of Commons 
or of both Houses of Parliament to examine the 
nationslized industries and keep Parliament informed 
upon them. 

The argumenta for such a committee were advanced 
by Mr. Molson im his evidence, on the assumption 
that it would be concerned with elucidating funda- 
mental problems of policy. Mr. Moleon was evidently 
also of the opinion that such & committee would 
afford Parliament the means, from time to time, of 
equ Pis of the aituation, in much the way 
that . Herbert Morrison had urged in 1950 in 
suggesting a periodic committee of inquiry at about 
seven-yearly intervals for each public corporation. 
Lord Hurcombe, who also supported the suggestion, 
thought that apart from helping to meet the legitimate 
demand of Parliament for further knowl the 
continuity of personnel on such a committee could 
contribute not merely to informed debate, but 
also to objective debate and to the removal of 


& controversial atmosphere so that constructive ` 


suggestions oould be more readily made and 
Tecerved 


Strong representations were made in evidence to 
the Select Committee that the establishment of a 
permanent committee of inquiry mto the nationalized 
industries would be both contrary to the spirit and 
intentions of the acts under which the industries 
were nationalized and also an mnovation in, and 
hostile to, the general pattern of the British oon- 
stitation. Lord Reith suggested that the appomt- 
ment of such an ad hoo select committee was m effect 
a negation of Parliament’s deliberate renunciation of 
the right of direct interference when it paesed the 
nationalization acts. He ib a8 tantamount 
to institutionalizing the Parliament question and. 
likely to lead to a direct collision between the im- 
dustries and Parliament. 

Although Lord Reith was strongly of the opinion 
that if amy committee were set up it should be a 
committee of both Houses, that would not avoid the 
difficulties to which Lord Reith directed attention. 
Moreover, the committee must be an official com- 
mittee: an unofiicial committee is impracticable, 
because the contacts between the chairmen of the 
publio corporations and Parliament must be b ads 
an official basis. Lord Reith’s own view was t 
ee ee 
would be a much more effective means of achieving 

and he elaborated the argument 
before the Public Accounts Committee 


the desired 
he advan 
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three years ago as well as earlier. Failing this, he 
suggested that there might be some minister re- 
sponsible for the publio corporations and provided 
with a small staff for the purpose, in much the same 
way as the Lord President of the Oounoil is re- 
sponsible for the work of the Medical Research 
Council, the Advisory Council for Scientific and 
Industrial Research and other bodies. 

Lord Reith did not recommend the appointment 
of such & minister. He merely indicated that it was 
one way of dealmg with the problem, and it was 
quite clear that such a proposal would still have to 
solve the difficulty of the parliamentary ‘question’ if 
control over day-to-day management is not to develop. 
He was obviously impressed with the possibility 
of a Royal Commission reaching & more satisfactory 
solution and providing constructive proposals on the 
basis of much more careful study and far-reaching 


objective mquiry than the complex and importent 


issues involved had as yet received. The Select 
Committee was obvi I with Lord 
Reith's view and particularly the possibility it 
offered for more searching inquiry by fresh minde, 
not limited necessarily to Parliament iteelf. Never- 
theleæ, in spite of similar arguments advanced by 
Mr. Herbert Morrison, its own recommendation was 
for the appointment of a Standing Oommittee and 
one of the House of Commons only. 

Mr. Morrison did not ify & Royal Commission, 
but equally had m mind the advantage of & com- 
mission which was not limited to members of Parlia- 
ment and which would be periodico rather than 
Id He emphasized that the reeponsibility 
or efficiency should lie on the industries themselves, 
and that co-operation among the national 
boards might lead to the establishment of a common 
efficiency unit which would avoid the dangers 
inherent in one established for & particular corpora- 
tion. Moreover, Mr. Morrison raised an objection to 
the proposed Standing Committee which went d 
and obviously i the Select Committee. He 
recognized that there is also a danger that, by further 
increasing the ‘duties of Parliament, the efficiency of 
Parliament iteelf would be i ired : he was dubious 
as to whether Parliament is the appropriate body to 
consider closely the actual management of a complex 
industrial concern, but he was equally concerned 
that Parliament as well as the public corporation 
might break down. 

There is much to reinforce Mr. Morrison’s concern 
and to suggest that without further decentralization 
the working of the whole Pariamentary system of 
Britain may be Like Lord Reith, he 
saw clearly that the appointment of a 8 ing Com- 
mittee, no matter how carefully its terms of reference 
were drawn, must raise afresh the whole question of 
the responsibility for managing and directing the 
operations of the public corporation. Accountability 
itself might well leas certain or secure, and 
as Lord Reith pointed out, a select committee which 
started as a friendly communicative body might end 
by investigating and controlling. 

The main argument against the Select Committee's 
recommendation is, however, as the Committee itself 
admita, that the proposal would 1 the working 
of the nationalized Industries and destroy initiative 
in them. Mr. Morrison, for example, was apprehensive 
that the existence of such a Parliamentary committee 
would encourage exattly the conventional, - 
venturous type of mind, with its reliance on routine 
and precedent characteristic of government depert- 
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ments which Parliament wished to avoid when it 
created public corporations. Sir Geoffrey Heyworth, 
chairman of Unilever, Ltd., and a part-time member 
of the Coal Board, was no lees concerned that such a 
committee might be led inevitably into inquiries on 
wide decisions of policy, with repercussians that would 

Initiative and the taking of decisions. Any 
form of detailed control was likely to entail medioority 
or worse, and he looked rather to the public oorpora- 
tions settling down in due course as integrated bodies 
and developing their own internal controls and their 
own adequate relationships with the outside publio. 
The more they could develop into autonomous units 
the better the chanoes of success. 

Sir Heyworth did not conceal the prob- 
ability that integration might take a very long time. 
He recognized, too, that autonomy and responsibility 
to Parliament are scarcely consistent, and it is per- 
haps natural that a Select Committee should give 
the greater weight to Parliamentary responsibility. 
Having rejected any extension of the Parliamentary 
question as impracticable, the Select Committee 
reached the conclusion that the only means of pro- 
viding Parliament with the desired further informa- 
tion for parliamentary accountability was by means 
of & Parliamentary Committee. Although some 
witnesses, like Capt. Crookshank and Lord Huroombe, 
were in favour of & committee of both Houses of 
Parliament, and the practicability and even the 
advantages of such a committee were admitted by 
Sir Edward Bridges in his evidence, the Select 
Committee rejected this suggestion and posed. 
to exclude members of the House of anion the 
rather slender grounds that some of thé work of the 
proposed committee would be of a financial 
character 


The Select Committee reached this decision with 
some regret, and the point is one that merits re- 
oonsideration in view of the admitted advantages 
which wider ip would afford. Moreover, 
it is clear that in ite present form the Select Oom- 
mittee's proposal is concerned with the wider context 
m which the policy of the corporations is determined 
and not simply with the inquiries into accounta such 
as the Oommittee of Publio Accounts makes in respect 
of government departments. The hope is expreased 
that the proposed committee’s deali with the 
Boards will lead the Boards to regard it as a body 
which they can approach to explain their policies 
and their difficulties. It is strongly recommended 
that the committee should avoid the investigation 
of matters which fall into the oategory of detailed 
administration. - 

The Select Committee’s proposal is thus for some- 
thing more than a committee authorized to conduct 
those inquiries from whioh the Committee of Public 


Accounts is debarred. Although the oom- 
mittee would be provided with aE ains an 
officer of the status of the Comptroller and Auditor 
General, and it is suggested that the statutory 
auditors of the corporations, in preparing their annual 
reporte, should give such further information “as 
may be of use to the Committee and of interest to 
Parliament” ; provided the approach does not differ 
too widely from those of ordinary professional 
auditors, the committee has obviously much the same 
kind of body in mind as the late Lord Lindsay of 
Birker suggested in a debate on the nationalired in- 
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thing quite so intimate as the Advisory Board, on 
dip cicdel’of aU Aironet Graig Canin wi 
Lord Lindsay then suggested. 

The Select Committee commenta on the limitations 
which the increasing calls n the avaiable time 
of members of the House of Commons place upan 
any investigation of the nationalized industries by a 
committee of that House or any sub-committees it 
may establish. In spite, however, of leanings towards 
Mr. Morrison’s idea of a septennial commission, or 
Lord Reith’s advocacy of a Royal Commission, it 
does not appear to recognize that this limitation 
strengthens the foal ae for bringing in experienced 
minds from outside the House of Commons. It is 
content- to recommend in effect merely the establish- 
ment of & body which will do for the national- 
ized industries much what the Committee of 
Publio AÁooounts does for the Departments of 
State. 

The expediency or practicability of such closer 
financial accountability or the manner in which 
farther mformation ing the &ooounts of the 
nationalized industries should be supplied to Parlia- 
ment and to the publio is not the vital issue to-day. 
The p of nationslized industry are economic, 
Beles DURO SM NL. 
industries are economically efficient: the suspicion 
or belief that they are inefficient and uneconomic 
because we are dealing in a democracy with a system 
of State-owned monopolies m an economy that is 
partly free. The information required is such that 
will give public confidence that monopoly is not 
abused, or that any abuse will be promptly rectified. 
Moreover, while the criteria of efficiency have yet 
to be established, even on practical considerations 
problems of organization such as size and decentraliza- 
tion have as yet reached no final solution. But, 
above all, the nationalized industries are differentiated 
from earlier experiments with the public corporation 
by the extent to which their policy impinges on 
public policy. Only within limita can their policy be 
determined autonomously: imevitably it is de- 
termined broadly and to a varying d by decisions 
‘which the Government itself must When, as in 
the matter of fuel, either Minister or Government 
fails to produce a policy, the responsibility for lack of 
Initiative or co-ordination must still largely rest upon 
the Government. 

On this alone, the Royal Commission which 
Lord Reith advocates so strongly has much to oom- 
mend it. The meaning of public accountability where 
the nationalized industries are concerned is still too 
vague for more than tentative proposals for achieving 
it to be formulated, and there is neither general 
agreement as to the exact purposes to be served nor 
any olear conception as to thoee'purpoees. It might 
well be found, for example, that even if the internal 
efficiency unit which Mr. Morrison advocates proved 
practicable, it would yield no substantial advantage 
commensurate with the effort. The studies which 
have already been made by the Acton Society Trust 
have to some extent cleared the ground, but much 


more is still d in the way of such objective 
examination ; slackening of Party conflict over 
the issue may well encourage a wider examination 


of the many complex issues involved in the decision 
as to the most appropriate means by which Parliament 
and the public can be satiefled that the publio oor- 
porations in general are efficiently run and the public 
Interest truly served. 7 
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LABORATORY ANIMALS BUREAU 


"ucc Rd & unit of the 
Medical Research Council housed at the Council’s 
laboratories at Holly Hill, London, 
N.W.8, has published Vol. 1 of its ‘Collected 
Papers’*. As Dr. H. J. Parish explains in his 
foreword to the volume, the Bureau was established 
in 1947, and ite first director was Prof. R. E. Glover, 
who is now professor of veterinary pathology in the 
University of Liverpool. After a vigorous start on 
its useful career under Prof. Glover's experienced 

idance, the Bureau is now directed by Dr. W. 

Petter, and most research workers who use 
experimentel animals know the work of the Bureau 
so well that its value needs no emphasis. There will, 
nevertheless, be many who will weloome the mforma- 
tion contained in this volume. 

In the firat artiole, Dr. W. Lane-Petter discusses 
the problems with which the Bureau has to deal, the 
uses to which expermental animals may be put, the 
sources of their supply, the problems of procurmg 
them and of maintaining adequate supplies of them, 
and certain special problems, such as the provision 
of uniform strains and animals free from mfections. 

When, however, these problems have been over- 
come, the further problem remains of managing and 
roperly feeding the animals m the laboratory, and 
f. A. N. Worden deals with this subject of dieta 
and t in an article based on his j 
and special study of the subject. Mr. A. E. Mundy, 
secretary of the Laboratory Technicians Association, 
which was founded in 1050 to improve the training 
and status of the assistants who do the important 
work of looking after laboratory animals, discusses 
the functions of these assistants, who are, as ev 
research worker will agree, essentiel factors in 
schemes of research which must employ experimental 
animals. Mr. J. Scammell discusses the equally 
important subject of the oontrol of infeotions of 
laboratory animals with diseases which may suddenly 
wreck experimental work. In an article on the pro- 
vision of animals for research, Dr. J. 8. Paterson, of 
Porton, gives, from his wide experience of both 
research and the provision of animals for others, & 
valuable account of the various problems that arise. 
He discusses the functions of breeders and dealers 
and the accreditation scheme for commercial breeders 


that tories that have not yeb sent in oon- 
tributions to the Catalogue will do so in the future. 


Strains by -commercial breeders will also be 
included if they ify for inclusion. As the 
Catalogue says: “A useful degree of uniformity is 


an essential criterion. Hence many of the strams 


* Laboratory Animals Bureau. Collected Papers, 1958, Vol 1. 
. 66. Se. - 
- of Untform Strains of Laboratory Animals maintained 


Great H70. $5. Od. 
oT RiT A an trea, MRO. Laboratories, Holly H1, 
London, N.W.3; 1063.) 
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listed are not strictly inbred, but are random mated 
in closed population and found by those mam- 
taining them to be sufficiently uniform for their 
purposes. Whether or not strict sib-matmg would 
increase the degree of uniformity to such a degree 
as to justify the additional trouble involved is an 
open question. Sp apt adu d eu a 
to which the animals are to be put. But there oen 
be no doubt that the conditions of management are 
profoundly important and it is for this reason that 
- much space in the Catalogue is taken up by providing 
such detaile.” 
A feature of these two publications is the pioture 
they give of the humane spirit in action, not only on 
of the animals with which the Bureau is 
1b causes to man and other animals. They also show 
the valuable results that come when medical men 
and veterinarians work together in what is, after all, 
a common field of beneficent activity. 
G. Lapaan 


POPULATION OF LONDON, 195! 


HE first of the ‘‘County Report” series of tables 
-Å based on the 1951 Census covers the Adminis- 
trative County of London*. The tables relate mainly 
to the numbers, distribution accordmg to age, sex 
and marital condition of the population of the. 
county, and to the structure of the private house- 
holds and the conditions in which they were housed. 
In addition, there are tables relating to birthplace 
and nationality and to the ‘‘Social Class” distribution 
of the male po ion. Separate figures are given 
for the City of London and the twenty-eight metro- 
m boroughs. Statistios relating to occupations, 
ertility and other matters an which information was 
obtained at the Census are not inoluded in the Oounty 
volumes but wil be published in & series of special 


The present volume is of general interest as pro- 
viding & summary account of some of the social 
changes which have occurred in London during the 
past twenty years. Many of these changes were 
either directly due to the Second World War or 
greatly accelerated by it. The continuous decline in 
the tion of the Administrative County which 

the 1901 and 1911 Censuses has con- 


area has been unevenly over the various 
metropolitan boroughs; the weighted average per 
cent decline was 28-0 per cent, but Poplar, Shoreditch 
and Stepney lost more than 50 per oent of their 1981 
ulations, whereas Hampstead, Lewisham and 
Woolwich gained 7, 8-8 and 0-7 per cent, respectively. 
The reduction of the total tion and its 
unequal incidence in different parts of the Oounty, 
and the unequal incidence of enemy bombing and 
post-war building have combmed to modify the 
stern of housing conditions which existed in 1931. 
Grails averages representing percentages of total 
population living at given numbers room may be 
misleading indicators of the extent of overcrowding. 
* General 


Register Office. Census 105 and Wales. County 
Report, London, Pp. 1+90. (London: HMSO., 1965) £125. Gd. 
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Nevertheless, it is interesting to see that the per- 
centage of all persons living at more than two per 
room in the whole County was 2-55 per cent in 1951 
against 18-13 per cent in 1981. Some remarkable 
re-ranking has oocurred among the boroughs in 
respect of this mdex. The highest figures are re- 
corded in Paddington, Kenamgton and St. Pancras, 
whereas in 1981 the worst conditions were found in 
Finsbury, Shoreditch and Bethnal Green. In general, 
the rank oorrelation between the indexes for the two 
years is fairly high. 

‘The 1951 Census sought to obtain some wholly 
new information about housing oonditions by asking 


having exolusive use, sharing or being 
piped water, cooking stove, kitchen sink, 
water closet and fixed bath. It is not certain that 
the results of the new inquiry have come up to the 
expectations of the designers of the census form 
either on statistical grounds of as sources of un- 
ambiguous information about social conditions in 
different areas: statistically, the value of the results 
has apparently been somewhat impaired by mis- 


ee questions on the part of house- 
holders ; sociologically, it a that the 


results need to be interpreted in light of other 
mformation about ho Id structure. It is, m fact, 
not nearly as easy as might have been supposed to 
decide whether relatively extensive sharing of 
facilities, or even their absence, is an unambiguous 
sign of poor social conditions in any given aree. 
Some form of factor analysis might be useful in 
material. The new tables showing the distribution of 
heada of households by age, sex and marital condition 
might prove specially useful in that connexion. 

The report contains tables of the percentage of 


the male tion aged seventeen to nineteen in 
the various who were engaged in full-time 
education. They range from 30 per oent in Hamp- 


stead to 1 per cent in Shoreditch, and the figures are 
highly correlated with the of occupied 
males in the who stated their "terminal 
education age" as being seventeen years or more. 
"The boroughs with high "geoondary education" per- 
centages tend also to be those with high proportions 
of professional workers and those with relatively 
high proportions of residents from outside London. 


FLAX IN NEW ZEALAND 


EW ZEALAND has a native plant, Phormium 
tenaz, the leaves of which yield a useful co 
fibre, long known in New Zealand as ‘flax’ and in 
commerce a8 “New Zealand flax’. This fibre is very 
different from true flax, the bast fibres from Linum 
usttaiissimum. The confusion of terms was immaterial 
before 1940, but in that year New Zeeland began to 
grow crops of the true flax, designating it ‘men flax’ 
to di late it from the native flbre. Outaide New 
Zealand it is now customary to refer to the native 
fibre as ‘Phormium’ fibre or ‘New Zealand hemp’—. 
‘hemp’ being used as a general term to include all 


the cordage fibres, ee fibre 
from Connabinus satwa is as ‘true hamp’. 

In Great Britain, as a consequence of the cutting 
off m 1940 of flax supplies from the Continent of 
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Europe, the Ministry of Supply appealed to New 
Zealand to grow fifteen thousand 


splendid team-work. 

A report of how all this was done has been prepared 
by Mr. J. W. Hadfield, formerly director of the 
Agronomy Division, N.Z. Department of Scientific and 
Industrial Research*. To start with, a Linen Flax 


ihe ten of contracts, sowing ; that 
the keting Department should handle the rt 
Seotion should be established under the Department 
of Industries and Commerce to erect mills and carry 


retting tanks. The machinery problem was solved by 
the help of the Railways mt wor 


Part 1 of the report is & plain record of plans and 
achievements and describes the fascinating details of 
how the industry was established, without omitting 
mention of the inevitable disappointments and - 
criticisms. Part 2 describes the application of the 
general principles of flax growing to the particular 
conditions of the seventeen areas in the South Island 
in which the flax was Part 3 describes the 
processing methods followed at the mills set up in 
the various growing areas. 

It was inevitable that the hasty but succesaful 
I visation of flax production in 1940 should be 


acreages in succeeding 
ar, when it became necessary 
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to effect economies, production was gradually reduced 
until now only three areas the crop. But New 
Zeeland had accomplished tit set out to do; and 
it made the very weloame addition of 10,274 tons of 
highly useful flax to the inadequate British supplies. 
The report is not only a permanent record of New 
Zealand’s war effort in flax; it is also a mine of 
information, well printed, laviahly illustrated with 
excellent photographs, invaluable as a guide to flax 
production, and indispensable to everyone concerned 
with flax in New Zealand. In short, Mr. Hadfleld 
is to be congratulated on a very fine publication, as 
are all who had & share in bringing to a successful 
conclusion the flax enterprise with which it deals. 
A. J.-TURNHE 


BOTANICAL HISTORIOGRAPHY 


DS: F. VERDOORN, whose name is well known 
to botanista, has outlined same of the problema 
of botanical historiography and has entered the plea 
that more attention be paid to phytohistory both m 
ite special and more general aspects (Archives Inter- 
nationales d'Histoire des Sotences, 10, 448; 1951; 
published with the aseistanoe of Unesco). He has 
also indicated an extensive range of projecta to 
which thoee who are interested in matters botanical, 
but who are without laboratory facilities for practical 
research, might well contribute. Some indication of 
his point of view is given in the followmg quotations. 

‘What is botany ! Let us not present a definition 
which is oorreot according to the philosophers of 
science, but leb us give the very simple, to some of 
you perhaps annoying, equation : 

Botany = Plants + Men.” 


‘Plants only, we must not forget, do not yield a 
gram of botany. Yet we will all agree, they are an 
important part of the equation. Phytohistory, in 
the widest sense of the word, is the history of the 
interaction between plants and man’s intellectual 
powers. The history of the vegetablé kingdom itself 
is not phytohistory ; depending on our: outlook it 
is historical plant geography, genetics, or paleo- 
botany, but as soon as the human elament enters 
we come into fielde, which though they may not all 
be phytohistory, in the strict sense of the word, will 
nearly always be closely connected with it, 88: 
ethnobotany, the history of cultivated planta, the 
history of plant names, eto. . . ." 

"Phytohistory aims to contribute to these dis- 
ciplinea, but as far as the phytohistorian is concerned, 
they are borderlands. His real task is to present an 
integrated picture of the history of the plant aciences 
as a whole, of their inter-relations with other goienoeg 
and then of the history of each of the branches of 
scientia amabilis. Thereafter, as we cannot consider 
any science apart from its makers, we come to other 
aima, such as studies in the history of regional botany, 
the history of the major schools of botany, the 
history of botanic gardens (the only botanical 
institutions of former generations), the history of 
botanical expeditions, and last, not least, the history 
of the individuala—botanici typici et atypioi—who 
made the science of plants what it is to-day... ." 

“If we now agree that the history of the plant 
sciences has quite a few pomsibilities, each of them 
worth further study and research, we may well con- 
aider what we can do towards ita promotion. These 
days there are much more than one bundred thousand 
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plant scientists in the world. Some of these con- 
tribute by research, others by teaching, again others 
by organizing work. Many are tied up, & good part 
of the day, by what we oall routine tasks, and others 
who have time for research do not have the equip- 
ment or resources. I believe that there are quite & 
few hundred good plant scientists amongst us to-day 
who remain utterly non-productive, but who could 
well apply their training and energy, reducing the frus- 
tration from which they are suffering, to serious 
work in the history of biology. Let us consider, 
therefore, in the first place, what can mdividuals do ¢”’ 

Among these thmgs, Dr. Verdoorn lista studies of 
ethnoboteny, the history of cultrvated plante and of 
plant names, of botany and biology 88 & whole, 
of individual botanical disciplines, of local and 
regional botany, of the major schools of botany, of 
botanic gardens, of botanical expeditions, and 
“oritioal biographies of botanista of the past, which 
yield basic data needed for work m all the other 
branches of the history of the plant sciences’. ‘The 
importance and value of international co-operation 


in advancing the aims of phytohistory are also - 


emphasized. , 
“The first World War destroyed more international 
co-operation and goodwill than has ever been rebuilt 
since 1914. And that brings me to another point. 
In large countries hke the U.8.A., England, France 
and Germany, where mostly national textbooks are 
used, even graduate students no longer develop & 
clear concept of the purely ternational character of 
science. Yet, a clear realization of the interdependence 


of scientists is absolutely necessary to train scientuste 


well, to give them positive and progressive ideas 
about profeesional ethics, and to counteract the 
scientist’s instinctive inclination towards petty 
jealousies which only too easily develop into perennial 
feuds. Any work n the history of a branch of science 
which gives our students an acquaintance with pre- 
cedmg generations can help immensely m oreatmg 
a clear understanding of the mutual international 
dependence of science and scientists and in building 
positive ideals among the men who, more than any 
other group im society, will always be the pioneers 


im building and reconstructing international relations: 


and co-operation.” 


GENERATION OF RADIO NOISE 
BY COSMIC SOURCES 


a recent paper!, I concluded that the observed 
spectrum of general galactio radiation at metre 
wave-lengths precludes the possibility of & thermal 
origin by free-free transitions in interstellar gas. 
The thermal spectrum should have the form W œ f*, 
where W is the observed power at frequency f and 
c is & function of f which is always positive; the 
observed value, however, is negative. Another 
difficulty, pointed out by previous workers, is that 
accepted estimates of electron densities and tem- 
peratures would result in & much lower intensity 
than observed. The same two objections to a thermal 
origin apply for the major discrete sources ; thus 
the Cygnus source near 100‘ Mo./s. has! e ~ —1-2 
and, furthermore, it is unlikely that the observed 
intensity could be accounted for with reasonable 
values of electron density and temperature. 
Hoyle has recently* & new process of 
thermal radio emission from oolhding clouds of intor- 
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stellar gas which he considers overcomes both these 
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- difficulties. Electron acceleration is provided, not 


by individual protons, but by local concentrations of 
space charge. He claims that, if separation of protons 
and electrons is complete, then emission is increased 
by a factor (v[f)'n, where v and n are the electron 
velocity and density. He considers that a factor of 


emiagion (above the free-free level) may oocur. 
However, it appears necessary to revise Hoyle’s 
treatment and particularly his conclusions concerning 
the radio sources. 
An error in Hoyle’s argument is that he 

his process, not with that of olose oolligions.as in the 
theory of free—free emision, but with accelerations 
by small statistical concentrations of o in 
volumes of dimensions v/f. Radiation by the latter 
process is generally so small as to be neglected in 
free-free theory. The numerical effect of this error 
is shown by comparing the average emission by a 
angle -electron by the proposed process and by 
free—free emiseion. First oonsider an electron moving 
in & nearly straight line tangential to a sphere -of 
radius b containing n protons per cubic centimetre 
and no electrons. A pulse of radiation is amitted of 
duration ~ 2bjv and peak Intensity 9271:6'm 153/2701 
erg 560. !, 6 and m being the electron charge (e.g.u.) 
&nd maas, and c the veloaity of light. This radiation 
is spread over & frequenoy-range from rero to about 
f= v[2b, and so the power per unit frequency interval 
E: about 286'nb*/o'mty arg geo.-i (o./g.)-1. 

compared with the average I 
electron by free—free emission 


protons in & given large 
volume is greater in the free-free than in the Hoyle 
example given. 

The average free—free emission per electron into 
Prairie 4x ist 82(21)13 4 ,(2)}6'/B8c4mty erg seo.—! 
0./8.)-1, where A,(2) is a factor -proposed b Chapman 
and Oowling to limit I o di 
for which contributions to the total radiation are 
ture of 10* °K. 
and » = l, ite value is 52-6 and the total emission 
is I, e*n|o'm'v. Radiation by the H le process 
exoeeds this by a factor of 0-016 b'n or 0-002 (vin 
and not the factor (v[f)*n stated by Hoyle. 

When applied to discrete source radiation the 
theory is found Inadequate. For example, the 
intensity* and gize! of the Cygnus source at 100 Mo. /a. 
Indicate an average brightness temperature of 


4x 10° °K. If all the electrons in the cloud have 
velocities of 10° am. se0.-1, oo nding to a tem- 
perature of ~ 2 x 108 °K., then optimum value 


of b is 50 om. Assuming a value of n = 1 om.-3, 
then a cloud of thickness (in the line of sight) 10° 
ParTsecs 18 hecespary to provide optical depth unity 


td = 
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and brightneas temperature ~10* °K., somewhat 
lower than that observed. Throughout the whole of 
this excessively large gas cloud most of the protons 
and electrons must be grouped in te blobs 
which have at least one dimension ut 50 om. 
Larger or smaller blobs reduce the radiation at the 
frequency considered. Roughly similar considerations 
apply for the Cassiopeia source. 

The radio source in Taurus warrants special 
mention because its substantially flat® 
from 40 Mo./s. to 1,200 Mo./s., is consistent with a 
thermal (free-free) origin in optically thin gas. 
However, such an origin would require exoeegively 
high values of electron temperature and density* 
and aleo of visual radiation’. The position is not 
retrieved by applying Hoyle's theory. The flatness 
of the spectrum down to 40 Mo./s. indicates a low 
optical depth and consequently an electron tem- 
perature much higher than the brightness tem- 
perature; as for free—free emission, an unacceptably 
high value of ~4 x 10’ °K. is found. The flat 
spectrum at 1,000 Mo./s. also necessitates proton 
concentrations of extremely small dimensions—leas 
than 2 am. in radius for electron velocities oor- 
responding to a temperature of 4 x 10! °K. 

Further quantitative difficulties are met in oon- 
nexion with the method of formation of the Bp&oo 
charge concentrations, assumed due to the movement 
of gas olouds through a magnetio fleld of strength 
&bout 10-* . The maximum electric field which 
can result i8 VH/o, where V is the aloud velocity 
(about 10° am. seo.3) and H the magnetio fleld. 
Electrons &ooelerated in this field (8 x 10-* e.s.u.) 
wil give only about 10-* of the radiation found 
&bove for the Cygnus souroe. m, the radius of 


gyration of a ton In a magnetio field of strength 
10-* gause is t 10* om. for & proton temperature 
as low as 10* °K. The magnetic fleld could scarcely 


form space concentrations of dimensions lesa 
than 10* am. with random movement ~ 105 om. 

It would seam that Hoyle’s suggestion is not 
acceptable and that some non-thermal process, 


J. H. Povmeron 
! Division of Radiophysios, 
Commonwealth Scientific and Industrial 
Research Organization, 
Chippendale, New South Wales. 
Dec. 2. 
* Piddington, J. H, Mon. Not. Roy. Astro. Soc., 111, 45 (1981). 
PME, J. H, and Minnett, H. O, Aus. J. Soi, Rev, A, b, 17 


Hoyle, F, Natwre, 172, 206 (1953). 
Smerd, 
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I am indebted to Dr. J. H. Piddingto n for directing 
attention to the omission of a numerical factor in a 
former oommunication!. This arose from the in- 
advertent use of the usual optical formula for the 
emission by free—free electronic transitions. This led 
to the dropping of an important logarithmio factor 
contained in Dr.' Piddington’s A,(2) term. The 
remaining numerical discrepancy is largely accounted 
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doubt whether charge separation could occur on & 
"sufficiently fine soele. The smallest unit of distance 
in an ionized gas is the Debye wave-length Ap, 
given by 

AD = (kT'/8rens*)*", (1) 


where ^ is the electron number density and k, T,e 
have their usual meanings. The regions in which 
charge separation was to take place 
(according to the suggestion of my former com- 

oat ) was lesa than Ap by a factor of order 
103 or 10°. It is difficult to see how this could ooour, 
since Ap i8 the smallest distance over 
which one element of material can communicate 
with another. 

It would accordingly seem that the pomt pre- 
viously noted—that black-body emission would give 
i iti CERY with the emission intensities 
A and the Crab—is probably a ooincidenoe. 

to non-thermal processes, there seem to 
be two schools of thought: the pcne oscillation 
school and the fast-particle school. i 

dington’s last paragraph one would judge that he 
the plasma oscillation school. For my 


possessed by a fast-electron theory. 

Before doing 80, & criticiam must be met. Electrons 
not only seem to be 
also considerations of the type first discussed by 
Fermi’ would seem to provide & strong reason why 
relativistio electrons should not be present in inter- 
stellar . namely, that the rate of energy loss 
from oollisions with the interstellar gas clouds is 
from 10* to 10* times greater than the rate of gain 

through ‘magnetic collisions’. It may, 
be poemble to overcome this discrepancy . 
The Fermi soceleration mechanism. gi a gain-rate 
that is proportional to the equare of the mean random 

| velocity of the gas masses that carry the 
magnetic field. Fermi’s orginal calculations were 
based on a mean velodity of 30 km./sec. In strorig 
radio sources, such as Oassiopsis and Cygnus A, & 
velocity of'8,000 Em. [sec. would be more uie vie 


It would seem, therefore, 
criticiam can be countered. 
Iti an electron-aooeleretion 


stellar gas ak 
and why high dynamical velocities seem always to 
emiæion, & point: that has been 
emphasized by Mi 

I now to 
matter!*, a relativistic electron of velocity v radiates 
mainly at frequencies close to the value of y-given by 
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v = 4-19 x 10* B y? o.[g., (3) 


where B, the magnetic intensity, : in gauss, and 
Y = (1 — v*/c*)-1", so that the electron energy is Y 
times ite rest mass. For v = 10° o/s, and B= 
103 gauss, the appropriate value of y is ábout 150. 
The power radiated by a relativistio electron is: 


1-58 x 10-15 B* y" ergs/sec. (3) 


The latter formula implies that a relativistic electron 
radiates an appreciable fraction of ita energy in radio 
waves in & time of order ; 


5 x 10* B-? 4-! sec. (4) 


Using the above relation between y and v, this may 
be expreased by saying that an electron radiating & 
frequency close to v loses an appreciable fraction of 
its energy in 
1013 B-/3 y-1'* geo. (5) 
Inserting v = 10* o./s., B = 10-* gauss gives a time 
of about 10* years, which, i i iB & 
very short interval—implying that the present 
process is a powerful one. Furthermore, it oan 
readily be estimated that if the masses involved in 
the oolhsion of the us galaxies are 10” x 
mass of sun, say, and if the total energy of all : 
relativistic electrons now present within these 
galaxies is only a fraction, 3 x 10-*, of the total 
energy of the collision, then an adequate intansity m 
the radio band is emitted. Thus the emission is not 
only rapid when considered from the point of view 
of an individual electron, but also can be & highly 
efficient converter into radio energy of the dynamical 
en of mass motion of cosmic material. 
the value B = 10-* gauss ised above may 
sem high, it must always be that 
magnetio intensities much above the normal mag- 
netic intensity in interstellar space are to be expected 
in high-velocity collisions. In such cases greatly 
com fields are likely to be produced. 
It remains to add that these ideas can be put to 
a test. It is possible, given the energy spectrum of 
the relativistic electrons, to use the above formule 
to obtain the frequency spectrum of the emitted 
radio waves. Suppose that the number of electrons 
in the range y to Y +. dy (Y> 1) is proportional to 
dy/y*, this being similar to the normal cosmic ray 
Since each electron emits at a rate pro- 
portional to y*, it follows that the total emission by 
all electrons in the range y to y + dy is proportional 
to dy/y, which by (2) is proportional to dv/v. Hence 
the frequency spectrum of the radio waves should 
follow a dv/v dependence. This may be compared 
with the observed dependenoe of about dy/y**. The 
agreement is satisfactory in view of uncertainty in 
the energy spectrum of the electrons. 
Tt is a pleasure in conclusion to reas my thanks 
to Dr. Leverett Davis for a valuable discussion on 
the subject-matter of the later sections of this letter. 


F. HOYLA 
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LETTERS TO THÉ EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents, 
^ No notice is taken of anonymous communications 


Phototropy of Chlorophyll Solutions 


OXYGHN-FRHa solutions of chlorophyll in methano 
undergo rapid, reversible photochemical changes if 
they are exposed to a of intense light!. The 
reversible formation of pairs of radicals, whioh oan 
be detected by the use of steady, comparatively weak 
ilummationt, is tly preceded by the efficient 
photochemical prodati of ohlorophyll molecules 
m & metastable (presumably triplet) state, having a 
half-life of about 5 x 10- sec. Since the experiments, 
upon which the foregoing conclusions! were 
were incomplete and, in many respecta, preliminary 
in character, it was thought worth while to attempt 
to confirm and to extend them using the method? 
of flash photolysis and flash spectroscopy. 

The apparatus and techniques were similar to those 
used by Porter and Windsor‘ in their Investigation 
of solutions of aromatic hydrocarbons. The purifled 
samples of the chlorophylls and the pheophytin a 
were prepared by Mr. K. Owens at the Department 
of Chemistry, University of Minnesota. The copro- 
pa tetramethyl ester was kindly given by 

. Schwartz, of the School of Medicine, University 
of Mimnesote. The several solventa were of oom- 
mercial origin, of ‘Analar’ grade when it was available, 
and were used without further purification. 

As is illustrated by Fig. 1, the normal ground-state 
&beorption of these pigments is almoeb completely 
absent when the spectrum of the solution is observed 
immediately after a photolytio flash. While some 
new regions of absorption appear after flash illumima- 
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tion of golutions of the chlorophylls or of oopropor- 
phyrin, the more obvious change in the absorption 
spectra is the result of the depopulation of the 
ground-state. Solutions of phsophytin a exhibit tho 
roverme effect; a 4-5 x 10-' M solution of this pig- 
mani in its triplet state is practically opaque through- 
out the visible (A < 5800 A.) and near ultra-violet 
regions. 

Not only were the energies of these flashes com- 
paratively amall (125 joules or leas), but, in addition, 
an important fraction of the actinic light was absorbed 
by the ‘Pyrex’ walls of the oells which contained the 
solutions. In & few experiments the energy of the 
flash was reduced to 75 joules without any appreciable 
decrease in the photochemical effect. Indeed, quant- 
itative comparisons of the absorption spectra obtained 
by means of photographio flashes only with the 


The coena conversion. of chlorophyll into 
ita triplet state is at least as efficient in benzene aa it 
is in methanol. This is in marked contrast to the 
steady-state formation of the radicals, which oocurate 
detectably in methanol, acetone, eto., but not when 
benzene is the solvent. In the preparation of one 
solution of chlorophyll b in benzene (for which we are 
indebted to Dr. W. F. Watson, of the British Rubber 
Producers Research Association, Welwyn Garden 
City), an effort was mado to dry the solvent and to ex- 
clude moisture from the solution. Although this solu- 
tion showed the ted reduction in the intensity of 
its fijdecanances Ake. efficiency of the photochemical 
formation of the triplet state was not noticeably 
decreased. Solutions which were saturated with air 
exhibited virtually no 


Qualitative inspection of 
the Indicates 
that the half-life of the 
prinoipal photochemical 
transient, which is formed 
In degassed solutions of 
these pigments in benzene 
or methanol, has a value 
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cyclohexanol, a meta- 
stable form of cohloro- 
'phyll existed in detect- 
able quantities for several 
milliseconds after the 
photolytio flash. 

The results reported 
here are qualitatively 
similar to those obtained‘ 
with solutions of arom- 
atio hydrocarbons. They 
are also consistant with 


analysis of the resulta, of 
which that represented 





Pheophytin a 


Fig. 1. Sertes of flash spectra. aotographio Bah cant ee y abes In usen]. Pl photogranhlo in Fig. I is a small 
flash through solution; 5 ts photographio flash through solvent, F 1s photolyüe flash alone: Hg wil be 

is of — eadmtum The 3 sample, reported 
spectrum of mercury arc. folvent was benzene, except m the case of oblorophyll «, el Naro: 
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This work is consequent to & series of researches 
which were supported by the U.S. Offce of Naval 
Research (Project 051,028) at the Department of 
Chemistry of the University of Minnesota. While 
the present work was in progress, one of us (R. L.) 
was & G etm Memorial Foundation Fellow on 
sabbatical leave from the University of Minnesota. 
We are algo indebted to the British Rayon Research 
Association for a research grant to one of us (M. W.), 
and for the loan of apparatus used in this work. 

ROBART LIVINGSTON 
GnorG® POETHR 
MAURICB WINDSOR 
Department of Physical Chemistry, 
Unrversity of Cambridge. 
Nov. 19. 
1 Livingston, B., and Ryan, Y., J Amer. Chem. S00., 76, £176 (1963). 
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Filter-Paper Chromatographic Analyses of 
Phosphate Mixtures 


Pauvious papers! from these laboratories de- 
goribed a filter-paper chromatographic procedure for 


apane ne and determining the various components 
of phosphate mixtures. Improved filter paper 


but in the meantrme an 
accuracy may be of interest. 

Mixtures containing any or all of the followmg 
phosphates : ortho-, pyro-, tri-, trimete-, tetramete-, 
are separated into bands by filter-pa chromato- 
graphy using the solvent tertiary butyl alcohol 
(80 a RA (20 ml.) — formio said (5 ml.). The 
blue phosphomolybdate colour is seca qan by ultra- 
violet irradiation. "The amount of phosphorus in each 
band is then determined by & modifloation* of the 
eolorimetrio procedure described by Boltz &nd 
Mellon’. Phosphate components of chain-length 
greater than four phosphorus stoms per molecule 
remain on the starting line and are grouped together 
for analytical purposes. The various components 
are determined with a standard deviation of 0:8 


nine p 
separated chromatographioally into bands using 
solvent n-propanol (60 ml.) - 
ammonium hydroxide (20 ml.). 
aration is not so clearly defined and thus the analyses 
are not considered to be as accurate, even though the 
precision is + 1 per cent. The accuracy cannot be 
checked since samples of these polyphosphates 
are not available at present. 
Joan PEDLEY CROWTHER 
Department of Chemistry, 

Ontario Research Foundation, 

Toronto ð. 

Nov. 18. 
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Electrophoresis of Group-Specific Extracts 
of Streptococci 


VoL. 173 


Wau it is known that differences in the make-up 
of large molecules can be detected immunologically 
when the molecules are chemically and physically 
indistinguishable, it is also true that different groups 
of bacteria show many differénces besides their 
immunological reactians. It is to be anticipated that 
the hydrochloric acid extracts which are used as 
mixtures, though they show the characteristic 
immunologically specific reactions it will not be 
surprising if groemer differences & . The number 
and electrophoretic behaviour of the oolloids present 
may constitute such differences. This was tested by 


lex | 


examining extracts of nine strains from five sero- . 


logical! groups of streptococci. The strains were 
28/USA of Group A, C104 and NOTOS8181 (Sirepto- 
cocous agalactiae) group B, Pearl 11 (Sir. bovis) &nd 
775 (Str. fascalis) group D, 024B and 4678 (Str. 
infrequens) group E, and H14 (Sir. lactis) and H19 
(Str. oremorts) of group N *. 

Hydrochlorio acid extracts were prepared by the 
method of Lanoefleld! and were concentrated by 
ethanol precipitation; their specificity was estab- 
lished. in precipitin ring tests with immune gera for 
each of the relevant serological ups ‘The pre- 
oipitin teats were made by Sha g* technique and 
were read repeatedly between 1 and 10 mm., and 
the negatives again after 15 and 30 mm. 

The extracta were submitted to electrophoresis 
by the usual free-boundary technique The electro- 
phoresis of the first batch of extracte (Fig. 1) was 
carried out in 0-01 M potassium phosphate, pH 8-4, 
contaming lithium chloride at a concentration of 
0-05 M. The precipitates from the ethanol treatment 
were suspended in the buffer and allowed to dialyse 
in ‘Visking’ tubing against the same buffer for a mini- 
mum of forty-four hours with at least three changes 
of buffer. The sbort dialyses were done at room tem- 
thymol as a preservative. Frequently, 
dialysis was carried on for longer at 10° C. or below. 

Occasionally small amounts of. precipitate failed to 
dissolve. Frequently, the solutions were opalescent. 


contrast ; 
(this has been shown with a serrated edge in Fig. 1) 
and another solution was impossible to analyse. 

Similar remarks apply m to the second 
get (Fig. 2), in which 0-05 aminoeoetio acid ad- 
to pH 9-0 was used. 
I together 
figures. One of 
those for group 
negative density 
For thig reason the run was stopped 
minutes. The buffer conductivities for the calculation 
of potential gradients have been determined since 
the experiment. Rough measurements carried, out 
at the time indicated that in the glycine buffer all 
the extracts had a higher conductivity than the 
buffer alone. The di ahow that the conditions 
were not ideal for quantitative electrophoretic 
analysis, but they were maintained because qualita- 
tive differences may sometimes be observed more 
easily under such conditions*. 

It may be sean from the figures that interesting 
differences in the electrophoretic pictures occur, 
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though group differences as opposed to strain differ- 
ences are not immediately apparent. It is clear tha 
many more oo isons would be needed to recognize 
these, if, ind , they do actually exist. Electro- 
phoresis may, however, be of greater value in the 
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Group Strain y 


— à m. 





—— nib. dint A 898/USA 14 
Ascending «——. — ——. Descending 


Fig 1. Hieotrophoretio diagrams of specific extracts from streptococci of groups N, B and A 


Àn Å mente » 7/2 


Ascending ————— — — Desoending 


Fig. 2. Electropboretio diagrams of specific extracts from sireptoooeo! of groups N and D 


differentiation of groups of bacteria leas closely related 
than the streptococol. 
N. J. BERRIDGE 


C. A. E. Bnraas 
National Institute for Research in Dairying, 


University of Readmg. Nov. 4. 
' Lancefield, R., J. Exp. Med., 87, 571 (1933) 
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* Bhattook, P. aL F., J. Gen. Microbiol., 3, 80 (1049). 
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Paper Electrophòresis of the 
Oligosaccharides synthesized from 

Sucrose by Yeast Invertase 
THE interesting estion that the oligosacaharides 
dias formed from sucrose may 
be the precursors of poly- 
seccharides such as inulin 
and levan requires veri- 
fication by the establish- 
ment of the identity and 
type of linkage of each of 
these “compounds. The 
recent discovery of thoi 
presence in plant extracte’ 
and human urine? is a 
certain indication of their 
significance in metabolic 


th Dura 
strength m 
(rota T VT 
cm.)  (sec.) 
Hi4 14 4020 7 


H19 093 4,080 5 


niques, has latterly been 
made in the identification 
of most of the compounds 
produced from sucrose by 
yeast invertase’. It was, 
however, found that a few 
problems of separation 
g were left unsolvable by 
chromatography. The ap- 
plication of the recently de- 
soribed* high-voltage tech- 
nique of electrophoresis 
to this group of oom- 
pounds has proved a defin- 
Ite advance on the paper 
chromatographio technique 
and has provided an altern- 
ative tool for checking the 
homogeneity of 'ahrom- 
Dura- atographically pure’ frao- 
tions. 

Incompletely hydrolysed 
sucrose solution was pre: 
pared &ooordmg to our 
procedure and diluted to 
one-tenth of the original 


5,460 


1,020 8 


1,680 02 


figure 

obtained by the eleotro- 
phoretio technique in com- 
parison with the paper 
chromatographic method. 
The electrogram C shows 
eight distinctly separated 
spots, while the chromato- 
gram A shows only six spota. 
Under our conditions of 
inoubation oomponent IV 
was not formed in any detectable quantity. Through- 
out this communication the nomenclature suggested 
by previous workers’: ig followed. 

It had been obeerved* that on chromatograms the 
Sucrose spot obscured another spot representing 
component V, which was detected by its reducing 
power and appeared to oonsist of two fructose 
residues. The leading edges of a number of sucrose 
spots {were therefore extracted with water and 
subjected to paper electrophoresis. On development 


0 36 1,920 07 


182) 04 


concentration in the mixture 
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af (A togram of a sucrose solution 

hydrolysed by yeast invertase. : 5 al of 50 per cans (w/w) sucrose 

sol, run for 48 hr. with miriure propanol- acetate — (7:1:3, by vaL) 
sprayed with a-naphthol TN OK Rm ‘ 
is fructosyl-giyeerol. (B) of somo ollgosacobarkies run under the same 


hydrolysed storose solution. Conditions : 40 V. 
Whatman o. BM M, 2 x 2%} in. séctp, 0-05 M modium borate 

pH 0-2, 5 &L of 5 per cont (w/w) sucrose solution 6 tn. from cathode 

end, $ hr., same spray as tn (A). (D) Run under the same conditions for t$ hr., 60 

of sucrose. Eun under the same conditions for 2j hr. CP) Aonaid En seize of strip 
run under identical conditions for 3 hr., 50 »gm. af kestose 


gpote to two spots on C, the 
faint spot is not made visible owing to ite low a4 thy 
led to C. I of the 
thus appears that component I was fo 
geneous but consists of two major and at least 
one minor constituent. Their i 


00 watts. 


determination of true 
does not obstruct the reproducibility 
DIT Whatman No. 3MM paper 
in this case to gi 
with regard to loading ca 
spots. Although the thi 
current values, the cooling system 
adequate in dealing with an energy dissipation of 
With more 
current value was recently limited to 25 m.amp. 
Thanks are due to Mr. H. C. 8. de Whalley, director 
of research, for enco 
of the University of 
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ally, there is no distinction be- 
tween these two ‘compounds’, 4s 
oen be seen in B. 
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While by eleotro- 
phoresis the homogeneity of chrom- 
. » atographically fractions, 


it was found that component ll 
yielded one major spot and one 
minor spot of a mobility slightly 
lower than that of kestoee (F and 
B). Baoon* suooeeded in separating 
II by the gradient elution technique 
on a oarbon-'Oelite column, and 


does not appear to be separated iD 
C, as the amall difference in mobil- 
ities of II, and kestose would 
necessitate a considerably longer 
time of running, at the end of which 
the faster-moving components will 
have left the anode end of the 


strip. : 

In the earlier stages of the m- 
vestigation it was assumed not 
only that IL is homogeneous but 
that, judging by ite paper chrom- 
atographio behaviour, it might be 
identical with component a, 
duced by mould invertase’. This 
would have provided & quicker route 
for the preparation of S lavas quant - 
ity of II, for the study of ite 
structure. It could be shown, how- 
ever, electrophoretically that the 
mobility of a, is distinct from that 
of I, and similar to that of IL, (F). 
The fastest spot in A was found to 

to the spot ahead of 
guaroee in O and to be a compound 
of fructose with glycerol, probably 


fructoayl-glyoerol. This component 
had previously been o 7, and 
its formation on the præ- 


ence of glyoerol in the mvertase 
tion. f 

At the high voltage applied the 
electro-endoamotic effect is oon- 
siderable, as shown. in F, counter- 


to travel towards the opposite electrode. 
effect might to 


some extent interfere with the 
values of mobilities, but 


the best results 
and regularity of 
paper meant higher 
to be 


efficient cooling the final 


to Dr. J. 8. D. Bacon 
Sheffield for exchange of 
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Thiaminase from Fresh-Water, Brackish- 
Water and Salt-Water Fish 


It has already been reported! that there might 
exist in fish more than one enzyme possessing 
thiaminase activity. In view of this observation, 
it was thought of interest to investigate thiaminases 
from different varieties of fish. 

For the present investigation, the fishes were 
Olassifled into three broad groups: (i) fresh-water 
fish ; (ii) brackish-water fish; and (ii) salt-water 


fish. The following varieties (two from each group) 
Fudied 1 


werd 
Bouroe Mame of fish 
L PFresh-water fish Khavale ——— 
2. Brackish-water fish Vaunahi [Lalo | "erc 
1 Hemirhametes eani hopteris ) 


3. ‘Balt-water fah ” 


ta were 
carried out between pH 3-0 and 7-0, using acetate 
and phosphate buffers I . The reaction 
ni consisted of 5 ml. of water extract plus 5 ml. 


overvight for 16 hr. at room 
temperature (28? O.) with toluene as a preservative. 
Thiainine left over at the end of this period was 
estimated by the thiochrome method’, The regulta 
of typical experiments are shown in Fig. 1. Although 
six ies of fish were examined for thiaminase 
Vibe Ner d three are represented loally for 
the of convenience. The other species 
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. m 


Fig. L ect of pE on thiaminase from fah : (o) barbus serene, 
fresh-water fish, ., brackrh-water e) Coilia 
Sat Ay ese ear 


pH 8:0, Sealock et al.* at pH 9-1 and Bhagwat ei al.’ 
at pH 6-0. 

Tbe curves for brackish-water fish and salt-water 
flah alosely resemble each other, but vary remarkably 
from that obtained for the freah-water fish. In the 
case of brackish- and salt-water fish, there are three 
different h ion concentrations (namely, pH 
3-6, 5.6 and 7-0) at which the enzyme exhibita 
Ta activity. This oonfirms our previous 
o taon?. From the above results it appears that 
there are at least two thiaminases having optimum 
activity : (i) in the neutral or slightly alkaline 
renge; and (ii) i the acid range. This difference 
may be due to the composition of the water and 
other environmental factors. 

Extracts from all the three different varieties’ of 
fish were dialysed, and it was observed that the 
enzymes having optimum activity at pH 3-6, 5.0 
and 7-0 from brackish- and salt-water flah and the 
enzyme from the fresh-water variety lost the greater 
part of their activity. The activity, however, could 
be restored in all cases by the addition of boiled 
original extract, thus confirming the presence of a 
coenzyme in all cases, as reported in a review article 
by Yudkin‘. 

The effect of the addition of certain metallic salta, 
namely, sulphates of copper, zinc, manganese, mag- 
neeium, iron, cobalt and nickel (Af/100 concentration) 
to the dialysed extract was studied, and it was found 
that only manganese and cobalt salts could restore 
the activity of the enzyme exhibiting optimum 
activity at pH 3-6 and 5-6. None of these salta could, 
however, restore the activity of the enzyme exhibit- 
ing 1 activity at pH 7-0 from brackish- and 
salt-water fish, or that of the enzyme from fresh- 
water fish. This confirms our previous observation 
that the enzyme having optimum activity at pH 7-0 
is altogether different from those having optimum 
activity at pH 8-6 and 5.8. 

Fractional d with organio golvente such 
as acetone, hol and dioxan failed to separate the 
three thiaminases; all three could be IpItated 
at 50 per cent saturation of ammonium ; 
Adsorption-elution procedures were -tried with a 


- 
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number of adsorbents. All the thiaminasea are 
adsorbed on fuller’s earth, aluminas Cy and bentonite. 
A number of solvents were tried, but none of them 
could selectively separate the three enzymes. Work 
on the separation of the three enzymes by paper 
chromas 


uy dup E 
We to thank the Indian Counoil of Medical 
Research, New Delhi, for the award of a research 
fellowship to one of us (8. T. D.) and to the Director 
of Fisheries, Government of Bombay, for identifying 
the fish. * 
B. T. DHOLALKAR 
KAMALA BOHONIH 
Biochemistry 
Institute of Saience, 
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Free Amino-Acids in the Yolk during 
the Development of. the Chick 


Tam progressive appearance of free amino-acids 
in the yolk during the development of the chick have 
been examined by paper chromatography, and we 
have observed that the density of the spots, from 
comparable aliquote, of yolks from fertilized hen's 
eggs increased from the fourth to the tenth day and 
decreased after this to the twelfth. To test these 
observations by an additional approach, similar 
samples were chromatographed on “Dowex”! and the 
resulta are reported here. 

Whole yolks of fertilized hen’s eggs at the stages of 
embryonic development indicated were precipitated 
with a solution oonteinmg 2 ml. of 1-0 N hydrochloric 
acid per 100 ml. acetone. For each yolk approxmately 
150 ml. of acetone was added. The water m the yolk 
made this aqueous acetone approximately 80 per cent 
acetone. The extraota were evaporated at 25°C. 
under moving air. The dried residues were dissolved 
in known amounts of citrate buffer, pH 3-4, and, after 
centrifugation, aliquots representing approxmnately 
10 gm. of yolk were chromatographed on 100 om. 
and 15 am. ‘Dowex’ columns. Proline was introduced 
into some extracts in order to relate other chromato- 
graphic positions with the moreased absorption at 


Table 1. Fame ÀAXINO-AGIDS IN THE YOLK OF THE FNETILIXND HERS 
Raa at BEvERAL STAGES OF HXBRYONIO GROWTH 









Days of inen aon 
(+ AL per aliquot*) 
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10 gm. 
* Released from 
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OBSERVED 


Ji HiL A 


et 
34,915: 


mit 
IV el SA 


ML EFFLUENT 


per oent of peak shown for proline 
d uoce prolme (see text). Methionine (un- 
labelled) is on left of waleudne. The tem on these 
columns was at all umes lems than 75°, and 
6 


the emergence 
of tyrosine and phenylalanin In the effluent m not e 
/ Innitation of the published procedure (ref. 1) 


420 mu that characterized the reaction product when 
this amino-acid is treated with ninhydrin. The paper 
chromatography followed the procedure of Levy and 
Chung’. Acids were identifed by relating the 
chromatographic positions of known acids with 
those of the unknown acids, and by comparing the 
effluent acids from aliquots of the extracts examined 
on ‘Dowex’ columns with the distribution of the 
amino-acids on paper from the correspondmg sample. 

Typical chroma are shown in Fig. l. The 
free amino-acids (Table 1) morease to the nmth day, 
but decrease on the twelfth day. Presumably these 
changes are related to the progressive proteolysis of 
the yolks, an observation not previously described 
for the yolk? of the hen’s egg, although it is known 
to contain three proteinases‘. The absence of fixed 
relative quantities of amino-acids characterizmg the 
intervals sampled is interesting. Similar observations 
were. made où the base of the density ee 
on paper chromatograms of samples of yolks from 
the fourth to the twelfth day. It is unlikely that the 
relative concentration of amino-acids appearmg on 
the ninth, as contrasted with the twelfth, day are & 
function of proteolysis alone. Such changes are 
doubtless related to the demands in protein synthesis 
during the development of the chick. 

This investigation was supported in part by & 
research grant from the National Cancer Institute 
of the National Institutes of Health, United States 
Public Health Service. 
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Wurm A. DaCosta 
LLoyp H. NEWMAN 
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Washington, D.C. 
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Waste of Carbon and of E In N 
-an Energy n Nitrogen 


IT is commonly accepted that, in nitrogen excretion, 
urea—and more especially uric acid—are wasteful to 
the organism in that they involve the loss of carbon 
end, moreover, chemical energy (see, for example, 
Needham"), I ia, these sub- 
stances are regarded aa inefficient and as only resorted 
to under the exigencies of water oonservation. 
Table 1 summarizes data from the literature, from 
which it is seen that, per nitrogen atom, the order 
of carbon waste (column o) is: 

ammonia < urea < urio acid (or 0; 0-5 ; 1-25). 
But the amounts involved are scarcely significant ; 
for example, for & man to excrete 80 gm. urea 
0-7 gm. urio acid per day (Starling*) means the loss 


animes 

In considermg the energy factor, Needham quotes 
heat of combustion values for these three ni 
compounds in koel./mole (column d), where the waste 
is in the order: 
ammonia < urea < uric acid (or 1:1-:69: 5:11) ; 
but it will be more pertinent to examine the figures 
for koal./mole/nitrogen atom (column e), in which 
case the heat of cambustion values appear in the 
order: . 

urea < ammonia < urio acid (or 1 : 1-18 : 1-51). 
However, it may be considered that the free energy 
of formation gives a truer indication of the energy 
relationships to the organism, and the order for these 
values iB: 


ammonia < urea < urio acid (or 1: 7-78: 14-52), 
when calculated as koal./mole (column f), and 

ammonia < uric acid < urea (or 1: 8-68 : 3-87), 
when calculated as kcal./mole/nitrogen atom (column - 
g). 





in naa ala cio atom); (ii) urea 
does uric acid, but the 
amount is unlikely to be significant in either case ; 


genous -product is reeorted to may still be oon- 
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in water the figure for the aqueous state 
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sidered as de on the ebundence of the water 
supply of the organiam, but that urea and urio acid 
excretion are not as disadvantageous as is sometimes 

in the literature. Any disadvantage in 
terms of carbon and energy waste is far outweighed 
by the advantages conferred by ureo- or urioo-tely. 


R. L. C. PiranIM 
Biology Department, 
Canterbury University College, 
Christchurch, 0.1, New Zealand. 
Nov. ll. 2 


! Needham, J., “Chemical Hmbryology™, $, 1137 (Camb. Univ. Press, 
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Stimulation of Certaln Bacteria by Raw Milk 
ALTHOUGH raw milk contains bacteriostatio gub- 


seasonal variation in the growth-rate of mioro- 


Colostrum taken just before cows calved had a very 
the effect was much lees. This is interesting, as it is 
known that cows are more susceptible to mastitis 
zr D of amino-&oids and growth-factors was 

I to discover whether any had stimulatory 
properties like those of raw milk. Only certain sulphur 

s compounds gave positive resulta. 
Bodrum sulphide and thioglyoollio acid 
were stim at oonoenitrationg 
down to 10* M ; cystine and cysteine 
were still effective at 10+ M. Sodium 
sulphate was without effect. 


milk affects markedly the rate of 

growth of some  miaro-organi&mm. 

The same factor may also oon- 

trol the susceptibility of cows to 
n 


: This work, which was carried out 
during the tenure of a British Council Scholarship 
at the National Institute for Research in Dairying, 
was part of an investigation on the inhibitory and 
stimulatory properties of milk. 


Iv. 3) 
stato 
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Separation of Pigment Cells of Cacao 


Tumu purple pigment in the cotyledons of unfer- 
mented Forastero cacao is distributed in separate 
cella which are readily seen in cut sections. These 
separate cells can also be seen in sections from the 
Pale Criollo cacace, though they are not coloured 
purple. 

During the fermentation process, the contenta of 
these ocells dissolve, and diffuse throughout the 
cotyledons and into the teste of the bean. Some 
constituents of the substance of the oells undergo 
oxidative and other changes, and some of the material 
is lost into, the ‘sweatings’ which drain from the 
fermenting beans. 

When the freshly harvested beans are dried rapidly, 
there is no diffusion of the substance of the pigment 
cells, which can be seen apparently intact in sections 
of the cotyledons of beans dried in this way. These 
dried pigment cells have a higher density than the 
other cells of the tissue, and e separation of them has 
been effected as follows. 

The dried beans are freed from testa and radicle, 
the cotyledons crushed to & suitable degree—a house- 
hold coffee mill with the finest setting has been found 
suitable—and the mass suspended in petrol. 
The fat is disso ‘and of the mixture of insoluble 
suspended matter, the protein and starch are almost 
completely removed by sedimentation and decanta- 
tion. The heavier mixture of free pigment cells and 
coarse tissue, mainly cellulose, is then sifted through 
a 240-mesh seve m L The oóerse, 


leas dense, tissue is held on the meve and is rejected ; 


the free pigment cells pese through the sieve. Further 
careful sedimentation and decantation, preferably 
from a shallow dish, give a final product said malts 
pigment oella with about 5 per cent of t 
extraneous matter which is not removed by further 
washing with petrol. 

The whole amount of the pigment oells m the 
cotyledons is not recovered in this way ; some cells 
are too firmly attached to the lighter tissue and 
do not pass throngh the fne lave: When 
dried beans are used, &boub one-half of the total can 
be recovered as separated oella, 

These dried pigment oells are dark purple, almost 
black, in the case of West African Amelonado cacao, 
somewhat lighter and redder purple in the case of 
most We Indian and South American cacace, and 
a light puce colour in the case of Kast Indian and 
other ‘white’ Criollo cacace. 

The pigment oells are rather larger than the other 
bells of the dried cotyledons, the maximum lengths 
being about 50 u and 85-40 u respectively. 

It Has been found that the whole of the purm 
substances, and probably the whole of the poly- 
phenolic substances, in the cotyledons are oonoen- 
trated in these pigment cells. They dissolve almost 
completely in water, giving & solution of pH 6-5-6-7, 
the same as that recorded for an aqueous extract of 
the fresh whole cotyledons!. 

The proportion of pigment cells in the total tissue 
of the cotyledons has been determined from & oom- 
ad a ad contente, and found to vary 

ll to 18 per cent by weight in the air-dry 
I well with the flgure of 
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Solutions oan be prepared which are free from ex- 
tractives from other oomponenta of the bean, and 
are leas labile than solutions from extracts of the 
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l work was oarried out in the laboratories of 
Meers. Rowntree and Co., Ltd, York, and is oom- 
municated by permission of the direotors. 


; H. B. Brown 
Laboratories, 
Messrs. Rowntree and Oo., Ltd., 
York. 


| Whymper, Okienis e Industrie, 90, 507 (1088). 
Bc! | en: Fermentation”, 58 (John Bale, Sons and Ournow, 
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Intra-arterial Injection of Methylene Blue 
for Staining Nerve Endings in Striated 
Muscles 

Tua difficulty of stainmg nerve endings with 
methylene blue is well known. I have found that 
intra-arterial injection of methylene blue in an 
anesthetized animal consistently stained the nerve 
endings of striated muscles with greater uniformity 
than was possible by intravenous injection or the 
local infiltration of methylene blue. The method 


supplying the muscles the nerve endings of which 
are to be stained (for example, the femoral artery 
ing the endings in the muscles of the hind-legs) 
is and dissected free. The staining fluid 
consista of 0.25 per cent xmo-free methylene blue 
in a solution of 0-8 per cent sodium chloride, 0-2 per 
cent glucose, 0:02 per cent magnesium bromide, 
buffered to a pH of 6 with p hate buffert, with 
1 mgm. of hyaluronidase’ ad bo 20 ml. of the 
solution immediately before use. The fluid is warmed 
to the body temperature and slowly injected into 
the exposed artery by means of & syringe and 4 
needle of suitable size until the skin over the Injected 

turns deep blue in colour. The amount required 
or this depends, of course, on the dimension of the 
area to be injected, hence preliminary trials are 
usually necessary to find the right: dose. In adult 
rata and chickens, injections of about 4 and 40 ml. 
respectively into the femoral artery stained the nerve 
endings in the hind-legs. The tendency at the be- 
ginning is to inject too little, but an overdose resulta 
in the undesirable staining of the blood cell and muscle 
nuclei or in-the death: of the animal. 


After injection, arterial bleeding from the with- 
drawal of the needle is stopped by ing the 
artery with artery f and the ani is kept 


alive under anssthesia for 10 min. before killing it 
by bleeding. The muscles are removed, the large 
muscles are sliced. to about 8 mm. in thickness, and 
they are on hooks in an oxygen chamber 
kept y a piece of web cotton-wool. After 
about an hour the ‘blued’ muscles are examined 
under the microscope and pieces that contain stained 
nerves and endings are selected for fixation overnight 
in chilled 8 per cent ammonium molybdate solution. 
Serial frozen sections are cut, rapidly dehydrated in 
chilled n-butyl aloohol, cleared in xylene and mounted 
in canada balsam. 

This method had been successfully used in staining 
endings of the leg muscles of rat, rabbit, 
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frog and chicken (Figs. 1 and 2). The endings in the 
intercostal and diaphragmatic muscles of. rats have 
also been demonstrated by retrograde injection 
through the carotid artery into the aorta. . 
Kwox-KHw Cuuwa 
Medical Research Council 
Toxicology Research Unit, 
W 


* Denx, F. A., J. Path. Bact., 63, $35 (1961). 
! MeGregor, I. A., Nature, 171, 1070 (1953). 
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Conductivitles of EoDrele cuo ee Solutions 
at High Frequencies 


order of 10 

The explanation of this phenomenon is given by 
the Debye—Hitckel theory of electrolytes, that when 
the time of relaxation of the ionic atmosphere is 


expermments were 
bemg carried out on aqueous solutions of the poly- 
electrolyte sodium polymethacrylate, that an increase 


concentration of pot- 
aæium chloride solution. 

If we consider an assembly of uncoiled long-chain 
polyions in an alternating electrio fleld, tho effect 
of the latter will to cause displacements of the 
polyions or segments of polyions within their oy lin- 
drical ionio atmospheres. The rate of recovery from 
displacements in the direction of the axis will be 
relatively slow, since the ionic atmosphere will retain 
ite cylindrical symmetry, and the restoring force will 
therefore be small. 

As displacements resolved at right angles 
to the axis of the polyion, one would expect the time of 
relaxation to be similar to that of a small spherical 


The tus for proving that the effect occurred 
Suida Aree le-frequenoy oecillator giving a 


constant voltage output. The current was passed 
through the oonduotivity oel, which was in series 
and a high-frequency milli- 
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reading on the variable resistance gave an indication 
of whether or not an-increase m conductivity had 
oocurred 


The readi from the instrument for the sodium 
polymethacrylate solutions were compared with 
standard potassium chloride solution, keeping all the 
conditions in both experimenta identical, ao that any 
stray capacitance effects were the same in both seta 
of solutions. This showed that the conductivity of 
sodium polymethaorylate solutions began to increase 
at a much lower frequency, that is, at about 0-1 Mo./s. 

We wish to thank Mr. J. Rawoliffe and the Eleo- 
trical Hngineering Department of the College of 
Technology, Manchester, for technical advice while 
carrying out this work. 


C. 8. ORADWIOCK 
S. M. NBALE 
College of Technology, 
Sackville Street, 
Manoheester 1. 
Nov. 30 
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Thermal Conductivity Measurements.on 
Inert Media üsing Internal Calorimetry 


INTNENAL calorimetry!, developed for the measure- 
ment of blood flow, is basically a method for thermal 
conductivity determination. It uses a fine-gauge 
heated thermocouple embedded in the organ or 
medium under examination. In simple media a 
steady heating current applied to the filament raises 
the temperature reco 


between I* 0 is linear when kb is constant; 4rr|R 
is & constant for any given recorder and constitutes 
its standardization factor (F), the experimental 
determination of which has been fully described 
elsewhere. 


The accuracy of the method was tested using 
various media. AI determinations were carried out 
in a temperature-oontrolled room (20° + 1° C.), with 
the medium in a water-bath at 20° C. In each case 
the relation between I! and 0 was plotted from 0° to 
8° O. at intervals of 0-2 deg. Knowing F, the thermal 
conduotiviby, b, was readily determined. The 


accuracy with solids and semi-solids was good, but 
was greatly reduced in liquids. The following values 
represent an average of three separate determinations, 
and are I 


with quoted in the ''Inter- 





To accelerate equilibration it was usual to 
overheat the filament, then oool to the I 
temperature inarement. In moss media, equilibrium, 
once reached, was thereafter maintamed indefinitely, 
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In ‘Vaseline’, however, ib was found that about 
20:gos, after cooling do We ey ee ture 
a Blow upward temperature drift began. Experi- 


ments ware therefore carried out in which a steady 
' current (such as would theoretically raise the tem- 
perature of the heater by 1 deg.) was suddenly applied 
to the recorder’. In 5 per cent gelatin gel, liquid 
paraffin, wax and glycerol no further tem: 
perature drift occurred after the calculated 1 deg. m- 
crement had taken place, but in ‘Vaseline’ the upward 
drift continued durmg the whole period of recording. 
temperature rose steadily 


or near the melting point. It seemed possible that & 
similar alteration in the thermal conductivity of some 
of the hydrocarbon components ing at 20-21° C. 
might explain the present findings. aseline’ was 
stored in & refrigerator for & week, when its tempera- 
ture was 4? O. ; this was probably lower 
than the melting point of any of the components. 
With tbe ‘Vaseline’ in a ing mixture a steady 
heating current was applied as before. No tempefature 
drift now occurred ; thermal 

reached and maintained throughout the recording 


period. 
These iments emphasize the suitability of 
internal 


ivity in a hydrocarbon mixture at about the melting 
point. 


A. L. HAi1GH 


Department of Physiology, 
University of Bristol. 
Nov. 22. 


1 Grayson, J., J. Pkyeiol., 118, 54 (1964). 

2 Chester, W., and Grayson, J., Nature, 108, 521 (1951). 

s Ogralaw, H. “The Mathematical Theory of the Oonduchon of 
Heat tn : Macmillan and Oo., Léd., 1081). 

~ 4 Grayson, J., and Haigh, A. L., J. Physiol., 190, 2P (1953). 

s Grayson, J., J. Physiol., 118, 60 (1068). 

* Read, J. H., and Lloyd, D. M. G., Trans. Farad. Soo., 44, 711 (1045). 


Energy Requirements for lon Transport 
in Steady-State Systems - 


SEVERAL investigators! have attempted to cal- 


culate the energy required to maintain steady-state ' 


exchanges of ions between animal tissues and their 
environments. Thus, Krebs, Eggleston and Terner? 
concluded that about 2-5 per cent of the respiratory 
energy was required for potassium exchange in brain 
cortex slices at 40° C., and Bernstein! calculated that 
the steady-state exchanges òf sodium and potassium 
in red blood ocells at 37° O. may require up to one- 
third of the free energy from glycolysis. These 
oalculationgi* were based on the assumptions that 
there was 100 per cent efficianoy in the utilization 
of metabolic energy for ion transport, that the losses 
and gains of the same ion were independent, and that 
the movements of different ions were also independent 
of one another. These assumptions are not necessarily 
valid. 

The value obtained for the free energy change in 
the-net transport of 1 mole of ion from one electro- 
chemical potential to another represents the minimum 
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energy requirement in a biological system. If some 
of the potentially available energy is not used in 
doing useful work, then the actual energy requirement 
will be more than that calculated from thermo- 
dynamics. In addition, the exchanges of one ion for 
another of the same kind in & steady-state system 
may not require any expenditure of energy since no 
net transport oocurs*+. This is the case in a Donnan 
system and an iori-exchange resin in equilibrium with 
an aqueous salt solution. Harrie’ has, in fact, shown 
that part of the to-and-fro movements of sodium 
and potassium in red blood cells takes lace without & 
supply of energy. The migrations of differant ions 
may also be linked". The figures given above, obtained 
by the application of kinetio date on steady -sbate 
exchanges to thermodynamic data for net transport, 
are therefore maximum values of minimum ones and 
may have no significance. 

This method of calculation has been applied to 
results" on the exchange of sodrum and potassium 
in guinea pig kidney cortex slices in steady states v" 
vitro. It leads to apparently reasonable conclusions for 
respiring tissue (see also Krebs and co-workers!) but 
to impossible conclusions for tissue in anserobic 
conditions. Thus, respiring slices at 37° C. would 
need about 6 per cent of the potentially available 
metabolic energy for the steady-state exchanges of 
sodium and potassium.  Anserobically the oS, 

dry wt./hr.) was + 2:3 at 37° O. and leas 
+ 0-lat0° O. The exchange-rates (umoles/mgm. 
dry wt./hr.) between the intra- and extracellular 
fluids at the two temperatures were 3:6 and 3-1 for 
sodium and 0-9%and 0-5 for potassium respectively. 
The potassium concentration m the tissue was about 
five times that in the medium, and a similar ratio 
for sodium was about 0-6 at both tures. 
Even on the assumption that the whole of carbon 
dioxide evolved was associated with reactions yield- 
ing the same energy as those in lactic acid production 
from glucose (of. Bernstein") these results mean. that, 
on the basis of this method of calculation, the energy 
requirements for steady-state ex of sodium 
and potassium at 87° C. and 0° O. would be 190 per 
cent and 2,500 per cent respectively of that which ig- 
available. It is of interest that the rate of exchange 
of potassium between ‘Zeo-Karb 225’ (10-30 mesh) 
and 0-01 N potassium chloride in equilibrium with it 
was found to be 10-25 times greater than the rates 
in kidney slices, though, of course, no energy was 
supplied. 

These resulta show that it is not possible to calculate 
energy i nta for steady-state ex of 
i from kinetio and thermodynamic date without 
information on the mechanisms regponsible for tbe 
exchange. 

R. WurrTAM* 
í R. E. Davins 
Medical Reeearch Council Unit for 
Research in Cell Metabolism, 
Department of Biochemistry, 
University of Sheffield. Nov. 30. 
* John Stokes Research Fellow. 


XL EL, Pkyriol. He», 90, 127 (1049). 
! Davies, R. H., and Krebs, H. A, Biochem. Boo. Bymp., 8, 77 (1952). 
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Vibrations as a Cause of Disintegration 
in Liquid Sheets 


Dorma photographic investigations into the 
disintegration of liquids by means of aingle-fluid 
pressure-atomizers, it was established that the liquid 
first forms a thin sheet which disintegrates well away 
from the mouth of the nozzle. The modes of dig- 
Integration of these sheets are influenced by the pro- 
perties of the liquid, the nozzle, and the 
del edd In- certain circumstances, holes are 
fo in the sheet which are observed to expand 
rapidly as they travel away from the nozzle. This 
process is illustrated by a high-speed photograph of 
& sheet of mercury as it leaves a single- le fan-spray 
nozzle (Fig. 1). 

It bas been established that holes in the sheet 
can be caused by the presence of non-wettable 
particles in the liquid or by certam turbulence char- 
acteristics in the nozzle, as expressed. by an appro- 
priate Reynolds’s number. Investigations into the 
latter cause reveal a phenomenon which may give 
& clue to the flow m iam in all types of nozzles 
traversed by compressible or incompressible fluids. 
Vibrations which give rise to the noise phenomenon 
in gaseous jets are thought to be set up by the flow 
of the gases thro the nozzle. These periodic 
disturbances have or some time been the subject 
of observation, experiment and mathematical analysis. 
With liquid jeta there is much evidence of turbulent, 
unsteady flow behind the nozzle being a primary 
cause of disintegration, but no experimental oon- 
firmation of iodio vibrations in liquid jete has 
yet been Sorti I 

Observations on sheets of liquid such as the above 
show random centres of disturbance which, as they 
travel away from the nozzle mouth, eventually break 
the film and result in holes. Fig. 2 shows & section 
of a aheet of meroury illuminated obliquely to disclose 
the disturbances on its surface. 

A mathematical analysis of these random disturb- 
ences shows that their origm is inside the nozzle 
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Fig. 2 


just behind the mouth, and that the frequency of 
the observed ripples in the sheet is of the order of 
10 ko./s. Systematic work may reveal the oause of 


‘these disturbances and link them to possible vibra- 


tional phenomena inside the nozzle. 


R. P. FRASER 
N. DoMBROWSKI- 
P. EXSHNKLAM 

Jet Research Laboratory, 

Department of Chemical Engineering 
and Applied i 
Imperial College of Science and Technology, 
London, 8.W.7. Nov. 17. 


High-Voltage Arcs in Argon-Nitrogen 
Mixtures 


It has been known for some time that unusual 
discharges can be maintained in the gaseous filling 
(argon—nitrogen, 99-5 per cent, 0-6 per oent at about 
600 mm. pressure) of commercial incandescent lamps}, 
Recent studies of high-vol &rog (1,000-2,000 Y., 
0-50 m.amp., 60 o./s.) struck in the gaseous filling 
between the filament support leads of such lamps 
have been reported’. When I the aro 
at low currents (0-5 m.amp.), it a as & 
yellow-brown ‘flame-like’ glow, which & distinct 
life-time of luminosity of the order of 1 sec. after 
reported, the spectrum of this glow, photographed 
on Kodak J-N plates between 3500 and 9000 A., 
showed only the following bands: 


N, Second positive system : (0,1), (0,2), (0,8), (0,4), (1,3), (1,4), (1,5) 


This communication directs attention to probable 
excitation mechaniams involving vibrational levels of 
the X1X7 state of N, which now seem superior to ' 
those discussed previously in the explanation of 
this unusually low vibrational excitation of the 
C'T], end B'II, states of N, exhibited in this source. 

The combined phenomena of unusually low vibra- 
tional excitation of the O'Ily and Bll, states, and 
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of an afterglow life-time of about 1 seo., strongly 
suggest that energy exchanges involving atome and 
molecules in metastable states are taking place m 
the source. The available metastable states are: 
nitrogen, all, a Ly, W A5 Aux (v > 0); 
argon, *P. The vibrational levels of the ground-state 
XLI of N, populated by emission of the Lyman- 
Birge-Hopfleld and Birge-Hopfleld systems, are 
metastable towards a radiative transition of electric 
dipole type to lower vibrational levels of the same 
- state, as such transitions are ‘forbidden’ by a selection 
rule, N, being homonuclear. Thus nitrogen molecules 
in vibrationally excited levels of X12 f have unusually 
long lives which will be terminated only by such pro- 
ceases as collision deactivation at the 
In the thermionically supported discharge plasma, 
some direct excitation of all atomico and molecular 
levels will be expected, but excitation of the singlet 
states of Na inay bo petted to DM OU 
radiation of the Birge-Hopfleld and 
Lyman—Birge—Hopfield levels will, as explained above, 
cause levels of X1Z7 to become populated up to 
v = 26 *,^ Recently aput values of vibrational 
transition probabilities of the Lyman—Birge—Hopfleld 
aystam* shows that levels v = 2,8,4,5 of the X12; 
state will be ulated preferentially in this way. 
While the iion phenomenon (1) 


N, (am, SiE p) + ACS.) + slow electron ++ N, (B* Hg, 9 small) + 
: ACS.) + slow electron (1) 


' cannot be disregarded as a possible way in which the 
B*[1, levels became populated, it seems reasonable to 
suppose that the reactions (2) 


N (nr, 9 ~ 28) + ACSI.) + alow electron 

— NA'I, » = 0,1) + ACS.) + slow electron, (2) 
N, (4*Z,, 9 — 0,1) + WADE, * 073-5) + ACS) 

— NAP He, 9 20-3) + NATIES, 9 070) + ACS.) 


would also be probable in view of the olose enemy 
equalities exhibited throughout, and because of 
long lives and. ted abundances of the reactants 
on the left-hand sides of (2). Subsequent radiation 
of the (0,0), (1,0), (2,1), (2,0), (8,2), (8,1) bands of the 
first positive system is then I from recent 
computations of vibrational transition probabilities 
of this system’. 

The preferential population of the e — 0,1 levels 
of the C? II, state may be similarly explained in terms 
of mechaniam (8): 


M, (AES, * 20) + NE, 9 = 01) + ACID) 
— Na (Dm 9 = 01) + My (HE, 9 = 23) + ACS), (3) 
or —2N,(D, esmal) + ACP,). - (8) 


The second alternative would occur if sufficient 
energy were available to excite levels m eae 
than v = 1. The metastable argon atomes i 

part in the oolligion would then be preferentially 
excited. The observed bands of the second positive 
system (0,1), (0,2), (0,3), (0,4), (1,3), Q,4), (1,5) are 
those which would be j as most probably 
arising from the v = 0,1 evels of the O*[Iy state from 
recent values of the vibrational transition probabilities 


of this system’. 
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Experimental work on these discharges is con- 
This work has been carried out as part of a project 
by the Geophysics Research Division of 
the U.S. Air Force under Contract No. AF 19(122)- 


470. M 
R. W. NICHOLLS 


Nov. 9 
esp EY ae 
- 164, 401 10a), N. D., and Emeléns, K. G., Proc, Phys. 
Sos., A, (1052). 


1 Nichols, R. W., J. Chan. Pkys., 31, 568 (1953). 

! MlohoDs, R. W., Waters, 163, 131 (1048). 

1 Birge, E. T., and Hopfield, J. T., Astrophys. J., 68, 257 (1923). 

! Jarmatn, W. B. (private communioa tion). 

‘Fraser, P. A., Jermain, W. R., and NMlohol, R. W., Astrophys. J., 
118, 128 (1053). 


Transmission of Electrons and Holes 
Across a Twin Boundary in Germanium 


Tam recently developed technique! of investigating 
the diffusion of minority oerriers in an &mbipolar 
semioonductor has been applied to the study of a 
twin boundary in germanium. Twinning about & 
(111) plane readily ooours in crystals having the 
diamond structure, such as germanium and silicon. 
A m, at a of n-type germanium, containing one 
twin , was pulled from the melt by the 

l The material used was of 


reaistivity at room temperature. 
ately 0-5 mm. thick was out from this in such & 
manner that the twinning plane was perpendicular 
to the surface, which was then ground in the usual 
manner and. etched in C.P.4*. The imen was 
irradiated with a narrow beam (0:05 mm. wide) of 
chopped infra-red light, having a wave-length com- 
parable with the width of the forbidden energy gap, 
0-72 eV. A probe close to the illuminated spot picks 
an electrical signal which corresponds to the 
in the Fermi-level or the floating potential 
under the probe. ‘This change in tbe potential is 
ional to the local density of minority carriers 
excited scroes the energy gap by the absorption of 
the radiation. The drop in signal strength observed 
as the light spot is ually moved away from the 
probe is due to the decay in the number of these 
carriers. In a single crystal, such decay is caused 
mainly by resombination of the excess carriers ab 
trapping centres, and & logarithmic plot of gi l 
versus distance should give & stani Dine. 
the slope of which determines the diffusion distance, 
closely related to carrier mobility and. life-time. 

If the texture is not perfect, a discontinuity in 
signal strength would be expected wherever the 
electrons meet some major defect m the structure, 
whioh would result in the setting up of a potential 
barrier. The measurements on the specimen described, 


, are plotted : 
they dice Wo dines ntmuity, the lines being in fact 


this boundary just as freely as they moved in the ` 


orystal where they originated.: 


— 
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Blgnal(volta) ` 
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The diffusion distances derived from these measure- 
ments are given below, together with the oorrespond- 
ing life-times, calculated on the ion of 
48 am." geo. for the diffusion coefficient of holes. 
The somewhat lower value for 1:5u is presumably 
due to the increased absorption of the radiation near 
the surface layer and the correspondingly higher 
rate of recombination there. 


Distance (mm ) 





As & further check on the transmission of holes 
across & twin boundary, transistor action was in- 
vestigated on another similar orystal with an emitter 
point on ane side of the twin boundary and a collector 
on the other. The two pointe were spaced about 
0:2 mm. from either side of the boundary. Distinct 
transistor action was observed as readily as on any 
similar piece of single-crystal material. 

It would therefore appear that, 
distinction to grain boundaries, twin boundaries will 
not impede the transmission of free electrons or holee 
to any marked degree. This is not surprising, as the 
transmission from one twin to the other takes place 
across a single atomio layer; also, the involved 
in twinning is quite negligible com with the 
main lattice energy. Electrons and holes can obviously 
bridge such & narrow region by the wave mechanical 
tunnel effect without any marked resistance. 

It is suggested that similar techniques might, with 
advantage, be applied:to the study of various faults 


r 


NATURE 





497 


in the structure of solids, as, for example, to the 
boundary region between two grains whioh have been 
made to grow with certain specified orientations. 


E. BuLwľ 
M. 8. EupovT 
Research Laboratory, 
Associated Electrical Industries, Ltd., 
Aldermaston Court, 


Aldermaston, Berkshire. Deo. 8. 


' Haynes, J. E., and Shockley, W., Phys. Rev., 76, 691 (1049). 
* Haynes, J. R., and Shockley, W. Phys. Rev., 81, 885 (1951). 


of Pure Tin at Room 
emperature 


Fatigue Stren 


Wohler type machine with four-point loading, using 
a relatively thick specimen with a short gauge-length. 
Testa were made up to 10* oyoles of streas and these 


showed no evidence of a true fati limit. The 
fatigue strengths at 107 and 10* cycles of stress are 
0-19 and 0-17 ton per square inch I : 

It is of interest that the fractures uoed by 
fatigue were wholly interorystalline. testing, 


Fraser Road, Perivale, 
~ Greenford, Middlesex. Nov. 17. 


1 D. J., J. Inet. Metals, 55, 33 (1034 Gole, K., 
and ire] M. 15, oa aaa doe hoses Forrester, 
P. G., E T and Dii Bo Mire rta RETURN 
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Graphite Lubrication in Grey Cast Iron 


Durg work with the Lunn apparatus! on dry 
friction between. a sliding tumgsten carbide ball and 


Orosoope very 
amounts of deformed graphite were observed. 
this case, the L value was low, which indicated the 
build-up of an insulating film—even if the specific pres- 
sure is of the magnitude of 10,000-12,000 Ib./gq. in. 

The two types of tracks could be produced on the 


did not allow water vapour to be adsorbed to the 
cast iron surface, the first type of track was obtained. 
Adsorption of water vapour always resulted in a 
change to the second type of track. 


408 


These observations made on grey cast iron are in 
agreement with the experiments of Savage! on the 
lubricatzng effecta of pure graphite. 

E. KNUTH 


-WINTMRFELDT 
E. LANGER 
t of Metallurgy, 
Danish Technical University, 
Nov. Il. - 
1Trens. Danish Tech No. 2 (1062); see abstract in J. Ins. 


Metals, 114 (Oct. 1953 
3 ASM: “Mechanical Wear", 05 (1950). 
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Very Long Sequences of Geomagnetic 
Activity and Its Annual Variation 


Ir is well known that moderate geomagnetic storms 


much longer than has been thought hitherto. Our 

further mdicates 
marked storm-like characteristics for about flve to 
Bir recurrences, the activity diminishes to such pro- 
portions that it oan no longer be identified with & 
storm. Very often this may be regarded as the end of 
a sequence. We find, however, that the activity, after 
remaining low for & few recurrences, again beoomes 
appreciable and the continuity of the sequence i8 

During the three-year period under consideration 
two long a rigen have been identifled. These 
sequences be oelled A and B respectively. In 
addition, there are a few short sequences correspond- 
s two or more 27-day rotations and a few 

ividual peaks of considerable activity, the latter 
mostly associated with sudden commencement type 
of storms. The major of the activity, however, 
is covered by the A and B sequences. 

The A oo which commenced with the moder- 
ate storm of July 11-12, 1950, has continued to date ; 
the latest storm of this oe as recorded at 
Kodaikanal commenced on September 19, 1958. The 


highest activity was 26 or 28, and only m 4 very 
few cases 25 or 29. The mean period between re- 
currenoeg for each one of the sequences is found to 
be 27:05 days. 

The activity on individual days when it was mari- 
mum during the recurrences has been plotted for the 
two sequences using the actual C-flgures for the days 
concerned. The curves show 8 regular periodicity ; 
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the activity associated with the A sequence shows 
maxima only once & year about tember-October 
and minima about March-April, w for the B 
sequence the yearly maxima ooour about March-April 
and minima about September-Ootober. The yearly 
maximum of activity rather than six-monthly maxi- 
mum (equinoctial) oe to throw some light on 
the causes of variation of magnetic activity. 
It has been known for a long time that the meen 
monthly geomagnetic activity shows maxima about 
March and September—months "of vernal and 
autumnal equinoxes. - Bartels!, who studied the 
annual variation of geomagnetic activity for a period 
of fifty-nine years, 1872-1930, found equinootial 
maxima of activity to exist for years of high and 
medium as well as low sunspot activity. However, since 
monthly means of all geomagnetic activity were, used. 
by him, it was not possible to say whether, correspond- 
ing to each individual M-region, the variation of geo- 
magnetic activity had & six-monthly period or whether 
the period was twelve months, with some M -regionsg 
giving rise to maximum activity about Maroh and 
others about September. From his harmonic dial 
method, Bartels concluded that only the semi-annual 
wave of geomagnetic activity was physically sig- 
nifloant. The sequences A and B which, in our opinion, 
are associated with two M-regions, show & behaviour 
quite contradictory to the idea of semi-annual wave. 
This result could not have been conclusively obtained 
without the identification of very long sequences. 
The heliographic latitude Qf the earth attains ite 
maximum positive and negative values of 7-2° on 
September 7 and March 5 ively. Lf we postu- 
late that the intrinsio activity of an M-region re- 
sponsible for geomagnetic activi remains nearly 
constant over a period of the o ar of & year, the 
following conclusions can be drawn from the geo- 
metry of the situation. (a) If an M-region is located 
at heliographio latitude greater than 7 -2° north or 
south, there will be & single maximum of geomagnetic 
activity centred around September 7 or March 5, 
depending upon whether the M-region is in the 
northern or the southern solar viste PE respect - 
ively, with the minmmum occurring on e other date. 
(b) If the heliographio latitude of the M -region is lees 
than 7:2° north or south, there will be two maxims 
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` of activity situated more or less symmetrically about 


eptember 7 or Marsh 5, depend upon ea 
gp (north or south) m which the M -region iB 
located. The displacement from these dates will 
depend upon the latitude of the M-region. (o) If the 
M-region is located on the solar equator, there will 
be two maxmsa, about December 6 and June 6. 

From our study of the recurrent storms during the 
period 1950-58 we may conolude that : 

(1) There were two princi long-lived, M -regions 
separated in longitude by &bout 180°. These were 
responsible for two separate long series of magnetic 


^ gbormma. 


(2) A single yearly maximum for each of the series 
indicetes that these M-regions were located at helio- 
graphic latitudes greater than 7-2°. The mean period 
of recurrent geomagnetic activity of, 27-05- days 
indicates their position at 7-5° heliographic latitude 
if judged from, gynodio rotation period of sunspota 
and 16° xf considered from that of prominences. 

(8) The characteristic annual variation of geo- 
magnetic activity, which was mainly associated with 
solar M-regions during the three-year period con- 
sidered here, is found to be due to the approach of 
the earth’s projection on the solar disk towards the 
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Bartels, J., Terr. Mag., 87, 1 (1033). 
Corte, A. L, Mon. Not. Hoy. Astro. Soc., 73, 62 (1912), 
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Size of Fragments resulting from Tidal 
Disintegration 

Tum size of tidal fragmenta of a body composed of 
rock or ice, according to Jeffreyst, would oxceed 
200 km. Since primary tidal stresses are tensile, 
they would elongate the disrupted ly in the 
direction toward the other body, thus producing a 
long axis ih this direction and tearing the di 
body into disks the thickness of which might be, as 
Jeffreys suggests, more than 200 km. 

The effect of secondary tidal streases is not included 
in Jeffreys's computations and, therefore, his oon- 
clusions are questionable for large bodies. Within 
Roche's limit, the gravity holding the body together 
is neutralized only in the direction of the long axis, 
but is unaffected at right angles thereto. That is, the 
pressure on the materials varies from zero at both 
ends of the long axis to mately its original 
value midway between. the central disks, the 
‘secondary stresses due to the weight of the material 
must be considered in addition to the tidal tension 

I stresses 


being disrupted by a tidal 
encounter, and that ita surface rooks have a density 
of 3 gm./om.*-with an ultimate crushing strength of 
2,000 kgm./am.*. In the central disks the ultimate 

ing strength of the rook would be reached at 


& depth of 6-7 km. below the ‘surface. Below this 


level the rocks would fail by ion and shear, 
the materials of the disks bulge into the 
widening rifta, and spalls and other fragmenta would 
fall into these rifts. Meanwhile, fragments leas than 
& kilometre in size from above the 6-7-km. level 


computed by Jeffreys. 

In the case of tidal disruption of amaller bodies, 
the size of fragmenta would vary &pproximately 
inversely as their acceleration of gravity ; but even 
if the disrupted body’ were only a few hundred kilo- 
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metres in diameter, it would still be possible that 
secondary stresses would produce many small 
. fragmenta. 


, (The late) P. 8.-Parame 
: 185 N.W. 60th Street, 
Miami 87, Florida. 
1 Mon. No. Rey. Astro. Soc, 107, 260 (1947). 


Processes controlling Zygophore Formation 
and Zygotropism in Mucor mucedo' Brefeld 
of the process of 
Mucoraceae have recently been discussed by Raper, 
Goodwin’, Hawker’ and OCetcheside*. In view of 
current interest in sexual processes in the Thallophytes 


the following moomplete resulte are presented. 
Burgeff® believed that rygophore formation in 


agar, did not form szygophores when separated by 
3-mm. air gaps; when 


tact zones. There does not appear to be any strong 
evidence for air-borne induction of re forma- 
tion. Several workers have obtai evidence for 


the existence of diffusing hormones in the substrate, 
but no active extract or metabolite fluid has been 
isolated. 


(+) zygophores at one end of the block, a mixed tangle 
with copulation in the middle, and (—) sy ores 


were then arranged by hand or micromanipulator 
that rygophoros of one type were brought near 
those of either the same or alternatively the opposite 
mating type, pointing in various directions, and at 
various distances. Repeated observations confirmed 
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the mutual positive response between (+) and (—) 
xygophores. Further, & mutual aversion between 
zygophores of the same mating was discovered ; 
that is, (+) xygophores are repelled by (+), and 
(—) by (—). The attraction has been detected over 
a distance of 2 mm., the repulsion over 1 mm. Neithér 
effect was shown when the xygophores on one side 
of the gap were replaced by vegetative mycelium of 
either mating type bearing sporangiophores but no 
xy gophores. 

Vandendries and Brodio (see Buller’, and Langeron*) 
claimed that the ion, over distances of up to 
8-5 mm.,. which observed between oertain 
haplonta of Lensites betulina was transmitted 

thin air-tight barriers of glass, mica, oelluloid and 
silver, and must be due not to & chemical stimulus but 
to radiations. I was unaware, until recently informed 
by Dr. J. H. Burnett, that this claim was later with- 
drawn by Vandendriee* in a little-known paper. In 
my experiments, when thin barriers (2-50 mgm./om.*) 
of fused quarts, mica or aluminium foil were 
erected between paired tufts of zygophores 

as above, no attraction or repulsion was o 

nor -wag it when normal diffusion between sygo- 
phores was interrupted by a current of moist air 
from a micro-jet. Using mica or aluminium foil with a 
fine ration as & barrier, attraction was mani- 
fested, (+) and ( —) sygophores respectively curving 
alan enel. poy N E D MEN 
when. arrangement was such that no straight path 
existed between any hore on one side 

the hole to one on other side. These resulta 


indicate that zygotropism in M. mucedo is œ form . 


of chemotropiam and not, as suggested by Kohler, a 
response to any electromagnetic radiation. Ib seams 
necessary to postulate two volatile substances, one 
evolved by (+) orea, stimulating elongation 
res and retarding it m (—) 


(—) and retarding (+). A directional réspanse oo 
occur, since the frequency with which diffusing mole- 


observations, with appropri wledgments, i 
being submitted for publi tion in the Journal of 
Becperimental Botany. 

i G. H. BANBUBY 


„J. “Plant Growth Bubsitanees" (1981); Bot. 
"Pape Te da? 00 5 


* Goodwin, T. W. Biol. Rev., 886, 801 (1050) ; Bot. Res., 18, 291 (1052). 


' Hawker, L. B., tn Biochem. Soc. Symposia, No. 7, 62 (1961). 
Milero-organisms" (London, 


H. E. ‘Researches on Fung!", (5), Chap. 1 (1933). 


e and Y 
Langeron, and (Pars, 1962 

, O.R. Acad, Soi, Peris, 198, 198 (1084). 
J. Esp. Bot, 8, 77 (1961). 
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Nematode-destroying Fungi In Agricultural 
s 


Iw view of the serious losses to crops caused by 
eelworms, and the poesibility that their destruction 
by predacious fungi may be of potential value as a 
means of control, some knowledge of the natural 
occurrence of these fungi in arable soil is desireable. 
The resulta set out below are those of a survey 
carried out on forty-nine samples of soil from various 
parts of England. The samples were taken from 
arable land, much of whioh was infested with potato 
root eelworm or cereal root eelworm, and from glass- 
houses in Warwickshire in which tomatoes were the 
principal crop, and in many of which the potato root 
eelworm was causing damage. 

For examination of the samples, & little soil was 
soattered on the bottoms of sterile Petri dishes, and 
maire-meal agar, cooled to about 40° O., was poured 
into the plates, the soil being slightly mixed with the 
agar by gentle tilting. The medium was & x- 
imately neutral in reaction, no adjustment pH 
having been made. The plates were incubated at room 
temperature, and periodically examined for predacious 
fungi. In order to keep down the growth of moulds, 
& very weak infusion of maize-meal was used in making 
up the medium. Predacious fungi usually began to 
appear in about a fortnight after inoculation, feeding 
on the free-living eelworms that wandered out on to 
and into the agar. Each batch of plates was kept 
under obeervation for & minimum period of three 
months. ! 

From the forty-nine samples that were examined, 
eighty-two records of nematode-attacking fungi were 
made, a list of which is given below; the numeral 
following the name of the fungus represents the 
number of samples in which it was found. 


E | eli wera m enea pa H H H H po mo ea e 


. The fungus referred to as ‘Mycelium 186’ is very 
common in soil. It is clearly a member of the Zoo- 
pagaceae, having non-septate hyphs that capture 
nematodes by simple adhesion, no specialixed organs 
of capture being formed. No reproductive bodies 
of any kind have been observed, nor has the fungus 
ever appeared in any other habitat save soil. A 

deeoription of this fungus will be published elsewhere. 
Aorostalagnrvus 282 is a hitherto undescribed species 
with clavate spores ; it is here placed for convenience 
in Acrostalagmus Corda (sensu Drechsler), bub may 
ultimately have to be described sa the type of & new 


Shepherd (én litt.). 
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be oorrelated with this. How it reproduces in ita 
natural habitat is not known, but among other factors 
the di lon of soil by earthworms might perhaps 
be j Like Arthrobotrys oligospora, it out- 
numbers other fungi in the list to & surprising extent. 
Arthrobotrys dactyloides, capturing eelworma by means 
of constricting rings, appears to more frequent in 
soil than elsewhere. It has been obtained in Great 
Britain from compost by Dixon (personal communica- 
tion) but apart from ita oocurrenoe in soil it does 
not appear to be & common British species. It has 
also been observed in Danish soil by Shepherd ($n is). 
T'richothectum oystosporium is fairly prominent, and 
this species has also been isolated from soil on a 
i . The other species in the list call 
for no particular comment, though the frequencies 
of the ubiquitous Harposporium angwllulae and 
Acrostalagmus obovatus may be noted. The preponder- 


partic 

yielded no resulta; but it is clear that many more 
soil samples will have to be examined before any 
such correlations, if present, can be expected to be- 
come a t. Quantitative mformation on the 
distribution of predacious fungi in soil is also badly 
needed ; this work is now in hand, and it is hoped 


In providing 
many of the soil samples on which thi imi 
survey has been based. The work has been made 
posible by a grant from the Agricultural Research 
to which my thanks are also due. 
C. L. DupDprNGTON 
Biological Laboratories, 
The Polytechnic, 


1 Duddington, O. L., Trens. Pri. Myool. Soc., 34, 322 (1951). 
t Duddtington, ©. L, Trens. Bru. Mycol. Soc., $4, 598 (1051). 


Demonstration of a Diffusible Fruiting 
Factor in Myxobacteria 
Runyon! gave a demonstration of a diffusible 
factor inducing the formation of fruiting bodies in 
Myxamoebae. 


the swarm and of the surface of the medium, which are 
sufficient, ih my lenoe, to stimulate the forma- 
tion of fruiting ies (af. also Stanier*). 


J 
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A very striking demonstration of such a factor in 


.myxobaoteri& was obtained by placing squares, 


about 2 om. x 2 om. x & mm., of non-nutrient agar 
over fruiting bodies of one strain of Ohondroooocus 
exiguus and two of Mycocooous zanthus grown on a 
killed suspension of Aerobacter aerogenes in non- 
nutrient agar. The upper surface of these agar squares 
was inoculated with suspensions of vegetative oells, 
grown on one-tenth strength routine nutrient agar, 
which supporta their growth but does not permit 
formation of fruiting bodies. Great care was taken 
to avoid mechanioal disturbance of the agar surface ; 
and as controls similar inoculated. squares were placed 
on uninoculated A. aerogenes suspension plates, and 
some squares covering fruiting bodies were left 
uninoculated. 

After three days incubation at 28°C., profuse 
formation of fruiting bodies occurred in the vegetative 


‘ells placed over fruiting bodies of the same species, 


but not in the controls, or in those vegetative cells of 
M. zanthus which were placed over fruiting bodies 
of Oh. exiguus or vice versa. The two strains of 
M. xonthus were mutually stimulatory. 

Fruiting bodies did not form‘ immediately over: 
those below, but were most profuse at the edges of 
the inoculum, that is, at the greatest concentration 
of vegetative cells. This appears to indicate that the 
factor is rapidly diffusible. Further, increased forma- 
tion of fruiting bodies in the areas covered by the 
agar was found to ocour both with inoculated and 
uninoculated squares, and was apparently due to the 
mere preeenoe of the : 

It has been 


may fail to coalesce, and it may be that the mutual 
stimulus of the formation of fruiting bodies could be 
employed for species or type differentiation. 
M. Lzv 
Department of Bacteriology, 
University of Birmingham. 
: Nov. 18. 
* Runyon, H. H., Collecting Wet, 17, 88 (1943). 
* Bonner, J. T., “Morphogenesis” (Prinostan, 1952). 
* Btanier, B. Y., J. Daat., 44, 405 (1043). 
t Quehl, A. Font. f. Pak., 2 Abt, 16, 0 (1900). 
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Delay of Chromosome Refoining in 
Vicia faba Induced by Irradiation 


I mava shown! that fractionation of X-ray dosage 
administered to seeds of Vicia faba soaked in water 
causes no decrease in the number of two-hit chromo- 
somal aberrations. However, with additional I 
in the protective agent, 2,3-dimercapto-propano 
(BAL), previous to irradiation, a decrease is achieved 
on dosage fractionation. In order to further the 
und ing of this phenomenon, the rir 
dosage-intensity experiments were performed. 
constant dosage of 600 r. of 250 kVp. X-rays was 
administered in 8-min., 1-hr., 2-hr. and 8-hr. periods. 
The numbers of ring and dioentrio chromosomes in 
800 metaphase plates of the X-1 root-tip division 
were scored at each intensity.  - 

As can be seen from Fig. 1, in those seeds soaked: 
in water alone, there is no significant difference in 
the number of aberrations produced by the highest 


~ 
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TE ( um.) 
Fig. 1. Hffecií of tntenmty on 
curve, seeds soaked in water; 


J aberrations. Upper 
lower curve, seeds In 
propanol 


three intensities. Only when the dose is administered 


over & greater period of time than 2 hr. is there a 
decrease in the number of aberrations. This is easily 


explained if one assumes that no rejoining of broken . 


chromosome ends ooour within 2 hr: of the onset of 
radiation. However, if the seeds are pre-soaked for 
L hr. in a solution of 2 x 10? M 2,3-dimercapto- 
propanol, there is a agnificant decrease in the number 
of two-hit aberrations as the intensity is decreased ; 
evidently the 2-hr. lag period, eae, lag little or 
no rejoining normally occurs, has decreased. 


This effect of 2,3-dimercapto-propanol, a powerful 
ypothesis 


antioxidant, strengthens the h that the 
major effect of anoxia is on the restitution of 
broken chromosomes!" rather than on the initial 
breakage?. l 

That the rings and dioentrios scored arp authentio 
two-hib aberrations may be ascertained from the 
dosage curve in Fig. 2, which shows that the numbers 
of these aberrations inarease as the square of the 
dose. This is contrary to previously published dosage 
curves* on two-hit chromosome aberrations in the 





DOSE | C) 
2. Dosage courre of two-hii chromosome 
Dotted 


Inten- 


Fig. aberrations, 
uty, 200 r./mm. Ines enclose 95 par cent confidence limits 
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seed of Viota faba. This diserepanoy is probably 
due to the fact that a large proportion of the anaphase 
bridges scored by others‘ as two-hit aberrations are 
in reality the result of one-hit isochromatids. 

This work was carried out under Contract No. 
7405-eng-26 for the Atomic Energy Commission. 


SHELDON Wourr 


Oak Ridge Natidnal Laboratory, 
Oak Ridge, Tennessee. 
Oct. l. 

1 Wolf, B., Gemetios (In the pros). 
“Bakwas, Dy dee) e Er 38, 400 (1062). 

(1963). 
"ae dad RS UN B I TAE A Yo nr J. 

, (1960). , H. P., Giles, X. H., and Beatty, A. V., Amer. J.- 

39, 591 (1952). * 

4 Bar, K., and Brumfield, R. T., Amar. J. Bot., 80, 564 (1943). 
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Hydrostatic Pressure-Deficlency and the 
Emergence of Larvse from Cysts of the Beet 
- Eelworm - 


Lanv2t of the beet eelworm (Heterodera schachiis 
Schmidt) are easentially water-inhabiting crpatures, 
and their behaviour in the soil is governed by the 

ies of the soil water. The results of an invest- 
igation into the relationship between hydrostatic 
preasure-deficiency in an artificial soil composed of 
sand and water, and the number of larvæ emerging 
from the eelworm cysts, are summarized here. 

One hundred cysta, mixed in 0 gm. of sand of 
particle-size 60-160 u, were placed in each of & 
series of sintered funnels. Suction was then 


kept in a oonstant- ; 
(+ 0-5? 0.). The relati ip between the logarithm 
of the preemure-defloienoy (pF) and the numbers of 
larvs emerging is shown in Fig. 1. 

A oomparison of the curve for the moisture 
characteristic (that is, the curve of moisture content 
plotted against the logarithm of pressure-deficiency) 
with the curve for larval emergence and the logarithm 
of preasure-deflciency shows that a relatively low 
emergence occurs with l—10 om. preesure-defloienoy 


‘when the sand is saturated. Maximum emergence 


corresponds to the preasure-deflciency at which the 
last pore space is ied of water. 

experiments have shown that larval emerg- 
enoe is dependent on oxygen concentration ; at low 
oxygen concentrations (1-2 mgm. of oxygen per litre) 


«a 





POR OF LA DON FROM (OO CTS M 7 Dare 
; 8 . 
MOMSTUME CONTEXT Cat WATER | OO mi, APPARENT VOLUME) 


a 6 "o m 3 20 4O &o 50 DO NO 
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emergence is almost nil. It is suggested that the 
relatively low emergence occurring during 1-10 om. 
preesure-deflciency is due to low oxygen concentration 
in the water around the cysts when the sand is 
saturated and the pore spaces are filled with water. 
An increase in emergence oocurs after 10 cm. preesure- 
deficiency, when air appears in the pore spaces, 
resulting in increased oxygenation of the water film. 
Emergence rises to a maximum at 70 am. preasure- 
deficiency, after which there is a decline. Two 

le explanations of this decline are 

hatch may be inhibited by the extraction of 
water from the cysta, and larval emergence may be 
impeded by the surface forces of the water film. 

The effects of oxygen concentration, ture, 

saturation defloienoy, size of soil particles and different 
soil types on larval emergence are also being in- 

gated. 


vestige 
I am indebted to the Sugar Beet Research and 
Education Committee for providing facilities for 
carrying out this mvestigation. 
H. R. WALLACM 
School of Agriculture, 


University of Cambridge. 
Nov. 20. 


Hardness of Arthropod Mouthparts 

Ir is well known that many insects aro able to 
bore through packing materials, including metal foils, 
used for wrapping foodstuffs and other commodities. 
During an attempt to develop a physical barrier that 
would be resistant to penetration by insecta, the 
hardnees of the mouthparts of & number of insect 
pests was determined. 

Richards! considers the question of the hardness 
of arthropod cuticle, but it appears that no determina- 
tions have been made. In view of this, representatives 
of several insect orders and of other classes of 

ware included in these tests. 

F materials were used in eech case and the 
mouthparts, generally the mandibles, were removed 
and cemented to needles. Scratch testa were carried 
out on the minerals in Moh's scale of mineral hardness 


E rr ne Do e 
Determinations were made on species of the 
following genera: 


In each case the hardness was found to be approx- 
imately 3, the specimen of calcite being scratched 
with difficulty. Minerals softer than 8 were readily 
marked. In view of the function of mo this 
may represent the highest value to which 
cuticle can be hardened. Í 

It is of interest to consider the role taken by 
calcifloation of the cuticle which occurs notably in 
the Crustacea. ‘authors have examined the 
calotum salts invol and it a that caloium 
carbonate in the form of calcite is the usual deposit. 
Whatever properties oaloifloation may modify, it is 
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alear from the present results that it will neither 
harden nor soften the cuticle. 

From the above evidence there would appear to 
be no physical difficulty in insecta boring through 
foils made from such common metals as lead, tin, 
copper, mino and silver, providing that these have 
not been work-hardened. 

I am indebted to Mr. A. Musgrave, of the 
Australian Museum, for identifloation of the Arech- 
nida. 

$ S. W. BAILEY 
Division of Entomology, 
Commonwealth Scientiflo and . : 
Canberra. 


1 Blehards, A. G. 
Press, 1951). 
t Lange, N. A, “Handbook of Chemistry” (Sandusky, Ohio, 1041). 


Effect of Refrigeration of the Pups of 
Microbracon brevicornis Wesm. on the 
Pigmentation of the Adult 


Durme the course of mass breeding of M4crobracoon 
brevicornis in the parasite laboratory of the Entomo- 
logy Division of this Institute for the purpose of 
ing them to the United States of America for 
the oontrol of pink boll worm in the ootton belt of 
that country, ib was neceasary to maintain & stock 
of pups of the parasite in cold storage at a tempers- 
ture of 10 + 38°C. Ib was observed that the adults 
emerging from the chilled which had been in 
oold storage from 10 to 75 days showed dark pig- 
mentation ranging from dark grey to jet black, as 
against the distinctly brown individuals obtained 
fram unchilled pupe. 
The posamble effect of humidity on the 
of melanic forms was eliminated by subjecting the 
pups to low (10 + 8? O.) and high (25° ©.) sage areal 
tures at different humidities. Irrespective of the | 
humidity, the parasites that underwent metamorphosis 


under low temperature always showed darker pig- 


mentation. Similarly, the effect of light on the 
Pigmentation of the adults also showed that while 
dark forms emerged from chilled pups, whether kept 
in darkness or in light, all adults that were obtained 
from pupe at higher temperatures under both oon- 
‘ditions were brown individuals. It was thus concluded 
that low temperature alone was responsible for the 
abnormal pigmentation of adults obtained from the 
chilled pupae. 

Kaestner! observed that when females of Habro- 
bracon are exposed to extrames of heat or oold, the 
parasites became dark and the effect was transmitted 
& tly through the plasma to the next generation. 

owever, in the present case it has been observed 
that the dark forms when bred at ‘a temperature of 
25° C. and 70 per cant humidity gave rise to normal 
brown individuals. Evidently in this case the progeny 
has failed to inherit the acquired character of their 
parenta, and we are therefore unable to confirm 
Kaestner’s observations. Genies, Schlottke and also 
Kuhn? have shown that, in the case of Miorobracon 
habetor, at low temperatures the black pigmenta 
become dominant, whereas at higher cee gh tied 
the pigmentation is more reduced finally 
entirely yellowish forms are produced. In the present 
case, even when the parasites were bred at 35° and 
40° 0., they did not exhibit any loas of pigment- 
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ation. Genies and others have nob connected low 
temperature.wibh depreased metabolism in insecta, 
which appears to be one of the probable causes 
for dark pigmentation. 

The conclusion from these experiments is that 
Pigmentation in this case is perhaps a physiological 
phenomenon caused by the inability of cells to dispose 

_ of the breakdown products of metabolism in chilled 
pups at a low temperature; these products tend to 
' inorease and accumulate as the period of refrigeration 
is extended. This explanation supports the i 
put forward by Oordier? that 'the production of 
melanin is sometimes regarded as & mechanism for 


of toxic phenols arising as breakdown ` 
liem 


products in metabolism”. 

Extending these findings to fleld-oonditzons, it will 
now be le to explain the occurrence of seasonal 
forms of M. brevicornis. A source of oonfusion is the 
great variation in colour to which M. brevicornis is 
liable; it is evident that the difference in colour is 
almost valueless in defining species. The parasite 
over-winters in the stage and therefore the 
adults emerging from over-wintering pupee are 
dark in colour compared with the brown forms that 
emerge during the spring. This was confirmed by 
the specimens collected from cotton flelds m northern 
India where, during the months of January and 
February, the fleld-temperature is very low. Henoe 
it is poasible that early workers in India, though 
‘they might have reared M. brevicornis from pink boll 
_worm (Platyedra gossypiella Saunders) took it for 
granted that the parasite was M. lefroyi D. and G., 
and never recorded JM. brevicornis as a potential 
parasite of pink boll worm. 


E. S. NARAYANAN 
G. W. ANGALHT 
B. R. Sus2BA Rao 
G. I. D'Souza 
Division of En R 
New Delhi 12 
Nov. 17. 


1 Kaestner, ML, Arch. Smiw. Mech, 194, 1 (1031). 
3 Genies, P., O.R. Soo. Biol., Paris, 88, 767, 1080 (102%). Behlottke, B., 
K. vergi. P s. i Quas Kan, abe Ge. ist. 


Gattingen Math. . (4) (1987): 
s Cordier, R, Ama. Bull, Soc. Roy. Sci. Med. Nat. Prus., 43 (1028)- 
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Culture of Insect Tissues 


Iw recent years, in fact since the culture of 
vertebrate tissues became an accepted laboratory 
technique, insect physioldgists have attempted to 
rodane calintiea of icone amc: So far, they have 
not succeeded. All that has been achieved with insects 
is the maintenance of organs in a living state’, Bome- 
times with the continuation of metamorphic changes*, 
or & limited growth of tissues still i oon- 
nected with the living body of the insect*. The 
literature also contains reports of insect-tiseue culture 
which can be assigned to one of two classes: either 
growth has genuinely taken place during 46n 

I t of extremely short duration‘, or else 
what was probably a mere cell migration, such as 
P have found with Rhodnius prolious, was recorded 
as growth’. The criterion of & tissue culture which 
is to! with vertebrate tissue culture would 
seam to be the possibility of maintaining it by means 
of sub-cultures, over an extended period of time, 
and it is in this mense that previous efforts may be 
gaid to have failed. 
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from the work of Luscher’, which in any 
event was not intended as a true tn vitro cell 
culture, no attempts at tiasue culture have been 
carried out on insects of the order Hemiptera- 
Heteroptera, of which Rhodnsus prolixus, a useful 
and convenient laboratory insect, is & representative. 
It seemed to me that R. prolivus would be & very 
suitable insect for such experiments, since so much 
is already known about it. It has been found, for 
example, that the epidermis of R. prolizud will grow 
when implanted into the body cavity of another 
individual, wharoas tho other tisrues degeneratet. The 
epidermis, of this insect will also grow to a oertain 
extent along glass tubes inserted into the cub ends 
of limbe’. The processes of wound repair m the: 
living R. prolixus are well known’, and have been 
found to involve the proliferation of the epidermal 
nuclei. 

In the experiments to be described here, fourth 
and fifth instar nymphs of R. prolizus, which had 
been fed four to seven days previously, were used. 
They were surface sterilized for flve minutes in 0-I per 
cent aqueous mercuric chloride. washed in three 
changes of sterile water, and then put into e sterile 
Petri dish lined with filter paper, where they re- 
mained until dry. Uei technique I 


epidermis were 


not to puncture the blood-laden stomach, and drops 


which were visibly contaminated with the stomach 
contentas were discarded. Altogether, forty-eighb 
sterile drops were and the proportion of 
losses due to bacterial infection was very small when 
merourio chloride sterilization was used. Lysol (25 per 
cent) and methylated spirits were also tried as 
sterilizing but a deleterious effect on the 
insects, as shown by the failure of controls, sterilized 
but not dimected, to recover. It was found that 
bacterial infection was much more severe In drops 
made after the use of these latter Ing agents, 
and this suggests some ability of cells to 
cope with invading micro-organisms. 

In a typical hanging drop, visible changes could 
be seen to occur, but unfortunately they can only 
be regarded as degenerative in nature. After the 
first twenty-four hours, & mass of vacuoles and 
chromatio granules flowed out from the edge of the 
cuticle, while the rest of the epidermis contracted 
towards the centre of the cuticular fragment. 
Hemolymph oells were numerous in the at 
Ares, Dar dieappeared latar In three of the 
there were many amoboid hmmo h cells, which 
coalesced into compact groups, remained for the 
duration of the experiment. Their nuclei stained 
appara normally at the conclusion of the period 
o tion. After 10-14 days incubation at 30? C., 
that is, a few days after visible changes had oeesed, 
the p tions were fixed and stained. Many nuclei 
oould geen, but rather weakly stained, and no 
mitoses were visible. : 

A few trials were made with other parts of the 
anatomy of R. prolivus, such as heart, testis, muscle 
and fragments of unfed first instar bugs; with 
bacteriological broth instead of MR ag & 
medium; and with tissues of the Blatta 
orientalis. No success attended any of these varia- 
tions. f 

There are two obvious developments of the 
methods here employed which occur to me and may 
be mentioned. The first is to replace glass surfaces by 
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prolsvus . These developmente have not 
been possible at present, and the brief account given 
here is for the benefit of those who may wish to follow 
this line. It is important to emphasize that, up to 
now, there is no indication whatever that insect 


i 
; 


Carlson, J. G., Biol. Bull Woods Hole, 90, 100 (1946). 
Mer Tho dons MUNI: Poste Dinar Hw Comp., Peris, 


). 
V. B., Quart. J. Mior. Sei., 79, 01 (1036). 
Wiggleswoith, V. B., J. Mp. Biol, 14, 364 (1037). 


Occurrence of Puccinia 
Underwood In the Indian 
Tum maize rust fungus Pwootnia polysora was first 
described in 1897 by Underwood in Alabama on 
Tripsacum, & plant allied to maize; it was later also 
found on Brianthus, a species of grass related to 
the sugar-cane. In 1941, Cummms detected the 
fungus for the first time on maize in the United States, 
but & careful review of herbarium material collected 
earlier from differant parts of the Oontinent and 
deposited as the common maize rust, P. sorghi Bohw., 
brought out that many of the specimens had indeed 
been attacked by P. polysora. 

The new -rust, which does not cause 
severe Injury to maire in the New World, was until 
recently unknown in the Old; but in 1949 a severe 
outbreak of the disease was obeerved in Sierra Leone 
in West Africa. The following year, serious epidernice 
broke out in Liberia, Ivory Coast, Gold Coast, 
Dahomey, Togoland and Nigeria, resulting in food 
shortage among the native tribes. By the end of 
1952, the disease had spread to Tanganyika, Uganda, 
Nyasaland and Kenya, and had reached the east 
coast of Afrioa. 

In March 1958, the rust was detected in violent 

idemic form at various widely separated places in 
Mauritius, and in May last I identifled the disease 
m the neighbouring French island of Réunion, which 
I was visiting on a short mission. 

In a letter dated September 29 last, the Director 
of the Ph thological Laboratory of the Pasteur 
Institute of Tananarive informed me that he had 
newly identified the disease in certain districts along 
the east coast of Madagascar, the attack- in one of 
the ae having been observed as from Marah 
1953 ; but it was stated that there were no recorde 
of recent maize importations in ; 

In Mauritius, ` legislation was promulgated in 
February 1951 prohibiting the importation of maire 
from the then affected Weat i areas and 
territories bordering them. Maire meal is, however, 
regularly introduced from Kenya by the military 
authorities for feeding the Askari soldiers stationed 
in the island since the Second World War; and 
washings from contaminated meal could account for 
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initial foci of infection in a new area. There does 
not, however, seam to be very strong reasons for 
considermg that the disease was introduced into 
Mauritius in the Kenya consignments, unless it already 
existed in that country some time prior to ita detection 
in 1952. 

Réunion. 18 about four hundred miles off the east 
oo&at of Madagascar and Mauritius one hundred miles 
farther eastward. Together with Rodrigues, four 
hundred miles still farther east of Mauritius, these 
two islands constitute the Mascarene Archipelago ; 
but there i$ as yet no record of the presence of P. 
polysora in Rodrigues. l l 

Both Mauritius and Réunion are linked with 
Madagascar and Africa by regular air services, while 
Mauritius is one of the fuelling points for Qantas 
aeroplanes on their route between South Africa and 
Australia via the Cocos Islands. The preeenoe of 
P. polysora in Mauritius, which is the most easterly 
point it has yet reached, thus constitutes a menaoe 
both to Asia and Australia. 3 

It has also been found in the United States and 
Canada that the spores of the cereal rusts can be 
carried in & viable condition by air currents to 
altttudes more than 15,000 ft. and to distances of 
several hundreds of miles from their point of origin. 
lhis means of spore distribution is now oonaidered 
by some as possibly accounting for the present rapid 
spread of P. polysora in Africa. Its simultaneous 
discovery in 1953, for the first time, in Madagascar, 
Mauritius and Réunion would appear to support the 
hypothesis of spread by means of air currents. 


G. ORLAN 
Department of Agriculture, 
Nov. 25. 


Bii de i n Distribution of Mating Types 


in Gibberella cyanogena (Desm.) 


Gibberella oyamogena, the asoomyoetous stage of 
Fusarium sambucinum Fuokel f. 6 Wr., has been 
previously reported! to be bisexual (hermaphroditio) 
and self-sterile. In other words, single-ascospore and 
monoconidial cultures of this fungus belong to: one 
or other of two mating types, designated m.t.4 and 
m.t.$, both of which may funotion as male and 
female but are self-sterile. For the production of 
fertile perithecia under laboratory conditions it is 
necessary to bring together cultures of the two 
and maintain them under the appro- 
priate environmental conditions. 

The exammation, by mating tests, of mass cultures 
of the Fusarium stage of this fungus that were 


Geographical area | Habitat State of | Mating typo 
z fungus 
Canada 
British Columbia | potato tubers | Fusarium | m.te 
Alberta và T T 
Baskatohewan ES » 
Manitoba : mid and mts 
New Brunswick n " m. 
Prinos Hdward i €: m t4 and mtis 
England Gibberella | m.t.4 and m.t« 
DeVr, 
New Zealand wheat Wusnum | mtes 
Bootland Viols ED. »» , I 
Tasmania hops " mtd 
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isolated from decaying potato tubers in Canada as 
well as from additional habitats in other geographical 


the 
distribution, and habitats, of the two mating types 
in G. go far determined by me. 

The ability of the two matirg types to become 
established in Nature would appear to 


explam ony etori 


Plant Pathology Laboratory, 
Winnipeg, Canada. 
Nov. 19. 
1 Gordon, W. L~ Cem. J. Bot. 80, 200 (1952). 


Microflora of Crépe Rubber 


COMPARATIVELY little is known about the miaro- 
m present on the surface of native 
rubber. Brown! isolated two chromogenic i 
and a Fusarium from discoloured areas of spotted orépe. 
Fullerton! attributed the spotting of amoked sheet and 
orépe to species of , Penicillium, Fusarium 
and unidentified bacteria. Schade? obtained Monasous 
ruber and M. from smoked sheet. More 
recently, Shapoahnikov et al.* isolated four species of 
Aspergillus and three of Pen4cilivum from 


As n part oF o Gees OP dee o a 
application of baotericides and fungicides to raw and 

canized rubbers, initiated by the Rubber Service 
Laboratories of LC.1., Ltd., in collaboration with 


agars and on pieces of erépe rabber i 
steam or methyl aloohol vapour. The species i 
and their behaviour on subculture are listed in the 


accompanying table. 


PUNGI wouaTep ROX Ordrs RUHBER 
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Repeated oulture of the green- and violet-steined 
rubbers produoed no growih; unidentifled 
bacteria were isolated from the violet-stamed rubber. 
The commonest infection was from Penola, particu- 
larly the species variabile, chormesinum and otirsnum. 
Several strains of P. ctirinum were isolated of varying 


P. purpurogenum occurred with some ; 
P. islandioum was found on a single culture oH 
The species of Pensciliium present on the rubbers 
are recorded as common in tropical and subtropical 
areas, and have been isolated in these areas from 
deteriorating military equipment. 

The wide variety of infecting organisms confirms 
the views of Shaposhnikov e£ al. that unvuloanized 
rubbers oan support the growth of moet common 
micro i and that infeotion is airborne during the 
drying of the crépe sheet. , ; 

Thanks are due to the Rubber Research 
of Ceylon, which provided the samples of discoloured 
orépe for examination. 


5 Rep. Rubb. Res. Bd, 1952 (1953). 
Poetry and Science 
Ir the report in Nature of January 16 of _ the 
discussion at the Penn Club on “Poetry and Boiende" 


is accurate, some interesting confusions seem to have 
arisen. We are told that poets and soientiste were 


, antagonistic m the past, because they were under 


the mistaken impression. that there was & real external 
world—so- Prof. H. Dingle. Stephen Spender’ 
demanded the right to & subjective knowledge of 
truth—as if ‘knowing’ could ever be wholly objective. 
G. S. Fraser insisted that poetry has ite own oriteria 
of exactness—which no sBoientisb could possibly 
dispute. Mr. N. W. Pirie is reported to have said 
that scientista discard statements they dislike — 
surely with some indication of the criteria which, if 
not satisfled, arouse his dislike. 

It must be obvious that both poet and scientist 
have their own disciplmes for exploring human 
reactions to the world they live in, that theee disci- 
plines can be studied, and a methodology of science 
and ol poeuy worked Guten coner ese a 
in their complementary aspeota. 
impression, from the réport, of a confused battle 
between the Subjectives and the Objectives with 
Prof. Dingle above the storm, content to know that 
the battle was taking place in & non-existent universe. 
That unreality is, at any rate, some consolation to 
those of us who try to live rationally in this world. 


H. Luv 


Imperial College of Science 
and Technology, 
London, 8.W.7. 
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We have told of the wire trellis invented by the Marquis 
de Malvasia which was used to observe the eclipse of 1666. 1 
Later in 1666 Auzout improved on the Marquis’ trellis by , 
making a movable wire pass in front of it in order to facilitate 
measurements and, in a letter he wrote m December of that 
same year, he described how he was able to sub-divide a 
foot into between 24,000 and 30,000 parts. The trellis 
consisted of equally spaced' hairs mounted with wax on a 
brass chassis with a mobile hair passing m front. 

Later, Petit simplifled this pattern to a micrometer con- 
sisting of two wires moving in opposite directions, thus 
combining Gascoigne’s original: invention with that of 
Auzout. 

(To be continued) 
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BROADCASTING AND TELEVISION: 


MONOPOLY OR COMPETITION? 


HE stimulating addrees on some problems of 
to the Aslib Conference at Nottingham last autumn 
was essentially & plea for the use of the right tool 
for the right purpose. Its analysis of the way in 
which channels of communication may be blocked, 
and particularly of: the difficulty in the way of 
communicating exact or quantitative knowledge, 
has a profound bearing on the current discussion. of 
the future of television and even of broadcasting 
itself. Prof. Wootton oould point to some striking 
illustrations of the inefficiency of broadcast talks, 
and even of the limitations of written communication 
where mathematical precision or quantitative expres- 
gion is demanded ; she thinks it is doubtful whether 
the average citizen understands more than about a 
quarter of such a broadcast talk as those given in the 
series “Topic for To-night”, and that quarter may 
well be a random oolleotion of the ideas presented to 
him, in which subsidiary points may figure unduly. 

The limitations are set, not so much by the imper- 
feotions in the technique of the broadcaster, as by the 
intelligence of the listener, and, as Prof. Wootton well 
Indicates, this position plays into the hand of the 
emotional broadcaster, even where precision is 
essential in order to afford a sound judgment. Nor 
will the difficulty be resolved. merely by drawing a 
sharper line between objectively established fact and 
subjective speculation, important as is that distino- 
tion. Seen from the point of view of adult educa- 
tion, the imaginative art must be enlisted to secure 
from the listener or reader or viewer the educational 
effort and the mental co-operation which are indispen- 
sable to a clearer understanding of questions of fact 
whether in social science, in public affairs or in any 
other fleld of human knowledge and endeavour. 

In this position lies the real danger which may 
arise when broadcasting and television are regarded 
on any other level than that of a public service. 
Because neither broadcasting nor television in itself 
demands more active co-operation from listener or 
viewer than the turning of a knob, they oan all too 
easily encourage the passive receptivity that offers 
the great danger to standards of public taste. Now 
that the Television Bill has been published, it is 
important to consider carefully the-iesuos that are 
raised. 

"Television", as the Government’s White Paper, 
quoting from the report of the Beveridge Committee, 
admits, “‘has great and increasing power in influencing 
men’s minds"; but that power, unlees exercised 
responsibly and imaginatively, confirms men in their 
passivity and prejudices rather than uplifts and 
enlightens Evidence enough of this tendency 
was quoted in parliamentary debates nearly four 
months ago on the Governniext’s proposals and in 
Lord Simon’s recent book “The B.B.O. from Within''*, 
and the educational aspect of these two media of 


* The B.B O. from Within. By Lord Simon. $60. (London: 
Victor Gollancz, 1953.) 16s. ne. ER 
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communication is of such vital importance that it 
overshadows completely the question of mono- 
poly. 

On this point there are two pessages in Lord 
Simon’s book which should be noted. In cultural 
matters, he pointe out, the B.B.C. has great influence ; 
. ib doea consciously seek—and often with outstanding 
succesas—to raise standards and to create new tastes. 
In politics and in religion, however, it is entirely 
neutral; its broadcasts are proportional to the 
demands of organized public opmion and it has no 
power and shows no initiative, except in freely 
encouraging to the very best of ita ability the broad- 
casting of information, opinion and discussion by 
leaders of thought in all rehgious and political fields. 
Lord Simon dismisses as unfounded the idea that the 
B.B.C. is dangerously powerful. Its mfluence is 
great and its practice and policy sufficiently diversified 
to secure reasonable freedom on the air, if not suff- 
ciently so to satisfy all minorities. He regards ite 
influence on the whole as promoting, through ita news, 
talks, discussions and features, an imformed and 
responsible British democracy, more tolerant and 
wiser than many others. 

That much lies to the credit of the public service 
ideal, though even here the danger is not excluded 
that broadcasting as well as television, if too much 
time is given to it, may prove inimical to the formation 
of independent-thmkimg citizens of democracy. That 
danger is bound to be greater if either passes under 
the mfluence or control of commercial interests, 
whose oonoern with public service is a secondary 
matter, and whose dependence upon advertismg for 
revenue renders seles promotion a dominant motive. 
Such a self-denying ordmance as the exolusion of 
sensational television between the hours of six and 
eight in the evening is too much to expect in these 
conditions. Oommercial television or broadcasting 
might conceivably assist the introduction of a higher 
standard of political commentator. The failure of 
the B.B.C. to use regular political commentators and 
so to build up their influence is oited by Lord Simon 
as evidence of the B.B.O.'s impotence to influenoe 
opinion in public affare in any given direction. 
. Commercial television or broadoasting might remedy 
this defect of monopoly and facilitate the introduction 
of oommentators of the standard of the best of 
American commentators. It could equally open the 
door to the more sensational and irresponsible, and 
this disadvantage of monopoly may well be corrected 
by some other means such as the 


Hitherto, m deat Dran 3tha-oxiatende GF rans 
opoly has been consistent with the responsible 
exercise of influence rather than power in broad- 
casting. The British Broadcastmg Corporation has 
discharged its truss in & way which has won almoat 
universal tribute. Nevertheless, the debate on 
monopoly was opened’ rather than olosed by the 
report of the Beveridge Committee, and the altern- 
atives to the present system are the subject of 
objective, as well as subjective, inquiry and discussion. 
Concern, moreover, at the effects of broadcasting and 
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possible consequences of their influence being exerted 
by any bodies other than those whose first respons- 
ibility is to provide a public service. In television 
and in broadcasting we have techniques which, 
wisely used, could, as Lord Simon’s book indicates, 
be educational mstruments of untold benefit to man- 
kind. To them indeed apply the words with which 
H. A. L. Fisher, in 1935, oloeed the third volume of 
his “A History of Europe": ‘The developmg 
miracle of science is at our disposal to use or abuse, 
to make or to mar. With science we may lay 
civilization in ruins or enter into a period of plenty 
and well-being the like of which has never been 
experienced by mankind’’. When Fisher wrote that, 
an insane racialism threatened, as he put it, to 
rupture the seamleas garment of civilization. The 
rents have not yet been closed nor the wounds 
healed, and this question of television and broad- 
casting underlines his plea that we should replace 
our squandered treasures of humanity, toleration and 
good sense. l 

It is therefore not surprising that the vice- 
ohanoelors of thirteen universities of Britain should 
have reoorded their conviction in & letter to The Times 
that to place television on & commercial basis, which 
must mean that the programme is determined by the 
criterion not of merit but of popularity, would be to 
throw away an instrument with very great poesi- 
bilities for good. Informed opinions differ as to how 
much positive harm is done to the young by com- 
mercial television in other countries; but, as the 
vioe-ahanoellors nghtly pomt out, we have recently 
recognized in the television of the Queen's coronation 
the power of television for good, and if we deliberately 
discard that power we can never hope to recover ib, 
and in this the vioe-chancellors have received 
strong support from other educational associations. 
The National Union of Teachers, the Worker’ 
Educational Association and the Association of 
Education Committees, for example, have all made 
written representations on commercial television to 
the Minister of Education. 

The debate which took place m the House of Lords 
on November 25 and 26 gave further indication that 
many thoughtful people are unalterably of the 
opinion that to commercialize television would mean 
both & danger, especially to the young, and a loss 
of great opportunities for good. That expression of 
opinion was virtually ignored by Government spokes- 
men in the Parliamentary debates, and on December 
14, in & further letter to The Times, the vioe-ohan- 
cellors, while welooming the Governmant’s pledge 
against direct sponsoring, urged that the power of 
television was enormous and that any system which 
would permit commercial considerations to exercise 
a determining infiuence on programmes was moat 
unwise. It would, in fact, have been a dereliction of 
duty if, as responsible leaders m education, they had 
not reaffirmed their strong and oontinuing belief 
that such & risk should be avoided. 

An impressive feature of the report of the Beveridge 
Committee was that, in spite of an unconcealed distrust 
of monopoly, the Committee, with one dissentient, 
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recommended the oontinuanoe of the monopoly of 
the British Broadoasting Corporation as the lesser 
of two evils. It is now clearer than two years ago 
that the debate on monopoly has only begun: it is 
equally clear that, among those who are most alive 
to all that is involved, there is as yet no general 
agreement as to the wisest alternative to monopoly 
—in broadcasting or in television. For this reason 
the Archbishop of Canterbury’s appeal to the Govern- 
ment that it should recognize that its proposals are 
by no means the only ones, that there may be better 
alternatives, that the real object should be an 
agreed solution which will satisfy the great majority 
of the nation, and that until that search has been 
made and failed the party machine should not be 
invoked, found strong support not only in the debate 
from Lord Beveridge himself, Lord Layton, Lord 
Waverley and others, but also outside the House. 
Thus the statement by the Assistant Postmaster- 
General, Mr. L. D. Gammans, that in preparing legis- 
lation the Government would consider carefully and 
sympathetically any alternative practicable proposals 
for terminating the B.B.C. monopoly, and the 
declared objective of the policy mdioated in the 
White Paper on Television Policy "to proceed with 
caution into this fleld and to safeguard this medium 
of information and entertainment from the risk of 
abuse or lowering of standards”, were welcomed. . 

Nevertheless, there is justification for the belief that 
the Government has given way to commercial inter- 
este and jeopardized the whole future of broadcasting 
and television m Great Britain. Nothmg that was 
said m the Parliamentary debates by Government 
spokeamen touched this issue: the argument was 
neyer met. Moreover, doubts as to (Government 
intentions and good faith were fanned by another 
omission. The second objective of television policy 
was defined in the White Paper as “to reduce to a 
minimum the financial commitments of the State”. 
The previous White Paper on Broadoasting stated that 
"in the expanding fleld of television provision should 
be made to permit some element of competition when 
the calls on capital resources at present needed for 
purposes of greater national importance should make 
this feasible”. On the question as to how far the diver- 
sion of resources to the expansion of television is at 
present justified, the White Paper on Television Policy 
and Government spokeamen in Parliament were silent. 
Taken with the Government’s implied intention to 
continue to deduct part of the British Broadoasting 
Corporation’s licence moome, the Government's 
attitude on the financial and materials aspect of 
television is thoroughly unrealistic. The grave doubts 
and reservations on these points expreased by the 
Archbishop of Oanterbury and Lord Waverley were 
completely ignored. 

The Archbishop of Canterbury, referring to these 
passages in the two White Papers, asked how far it 
is wise at this time to put much more of our national 
financial and other resources into intensifying the 
output and accelerating the development of television. 
It seemed to be taken for granted by Government 
spokesmen, as well as by others, that the purposes 
of greater national importance are so well supplied 
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with capital resources that those resources can now 
be diverted to the leaser purpose of competitive 
television. That is not a view which is likely to 
be shared by those who are concerned with the 
country’s effort in acientific and technical research, 
and the ocells which the development of atomic 
energy is already making on resources. In materials, 
as well as in tramed man-power, the expansion 
of television is likely to compete for resources 
which are already failing to meet the full require- 
ments of the Department of Boientifloe and Industrial 
Research, the universities, and industry. So far 
as buildmgs and equipment are concerned, the 
condemnation of the policy of both political parties 
in regard to schools and technical education contained. 
In two recent reports from the Select Committee on 
Estimates makes nonsense of any proposals for the 
expansion of television until the glaring defects 
revealed m these two reports are m the way of being 
removed by appropriate allotment of the necessary 
resources of capital and materials, while road develop- 
ment might also reasonably be expected to have a 
prior claim. 

Lord Waverley said little on this particular pomt ; 
but his comment that there is at least a danger that 
more and more entertainment in the present circum- 
stances may mean leas and leas effort left no doubt 
&8 to his misgivings. Certainly neither the Chancellor 
of the Exchequer nor his predecessor in that office, 
Mr. Hugh Gaitekell, had encouraged the belief that 
we can yet afford to divert national resources into 
the production or development of luxuries, such as 
is television on any serious and responsible view. 
Prudent consideration of available resources suggests 
the impartial exploration on non-party lines of the 
possibilities of terminating monopoly and securing 
the real advantages of competitive television without 
the dangers that dependence on revenue from 
advertising appears to involve. 

This position gives further force to some comments 
of the Archbishop of Canterbury and others on the 
question of the licence fee for television. The 
Arohbishop's suggestion that the licence fee should be 
raised as necessary to enable the B.B.O. alone to 
do ita job well or to permit an element of competi- 
tive programmes, found support from all sides, even 
from those who are also prepared to experiment with 
advertising ; and Lord Salisbury’s rejection of such a 
suggestion ignored the Archbishop’s sound comment 
that the licence fee should be such that people paid 
for what they got and did without amenities for 
which they could not pay. Nor did Lord Salisbury 
meet the point that if advertisements were introduced 
the revenue obtained from them should be used for 
subsidixing the whole service and thus avoid prejudio- 
ing hopelessly the position of the B.B.C., or the argu- 
ment advanced by Lord Merthyr, Lord Moyne and 
others that the Government should drop ite present 
practice of taking 15 per cent of the B.B.O.’s licence 
revenue. It is undoubtedly sound that, as Lord 
Beveridge remarked in supporting the Archbishop 
of Canterbury, people should pay directly rather 
than indirectly for their broadoasting or tele- 
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In the early stages of the discussion, Mr. Selwyn 
Lloyd rejected any compromise except on the oondi- 
tion that an alternative system should draw some 
revenue from advertisements, but other spokesmen 
for the Government were not so unreasonable. Early 
in the House of Lords debate, the Postmaster-General, 
Earl de la Warr, had indicated the Government’s 
readiness to consider Parliament's views before definite 
and detailed legislation was and even in 
Lord Salisbury’s rather hard speech, he said that, 
within the broad basio principles of the Government's 
scheme, the Government was prepared to;oonaider 
any suggestions that might be made. Lord Salisbury 
referred particularly to the ideas put forward by the 
Archbishop of Canterbury and by Lord Waverley as 
worthy of further study, which notably went far 
outside the conditions afterwards laid down by Mr. 
Selwyn Lloyd in the House of Commons debate. 

Lord Waverley’s remarks in particular deserve to 
be noted. He believes that no one can at present 
form a true estimate of the ultimate impact of 
In urging that we should wait before making the 
surrender involved in the Government's plan—e 
surrender which he is convinced would lead to a 
lowering of stendards—he asked the Government, 


while &ooepting the principle of. oompetition and 


Maxwell Fyffe’s speech in concluding the debate in 
the House of Commons on December 15 was pre- 
eminently reasonable, and seems to hold open again 
the door which Mr. Lloyd had slammed. Sir Devid's 
remark, in connexion with monopoly, that the 
ultimate safeguard of liberty lies m diversity has 
implications which augur, better for second thoughts 
by the Government on matters on which the spokes- 
men in Parliament were silent than might be judged 
from the general trend of the debates. 

How important television is likely to become in 
moulding the civilization of the future cannot yet 
be judged, nor is a sound judgment likely to be formed 
in an atmosphere inflamed by party politics or heated 
argument over monopoly. There is need for much 
clearer thinking about the responsible exercise of 
power in a fleld relatively new and almost uncharted. 
Even the specific applications of television in educa- 
tion and the techniques demanded are still a matter 


for experiment, and there ia indeed need that, as 


Lord Layton urged, as far as possible, our ventures 
into thig new field should be made by common 
consent. + . f 

. In"the Television. Bill which has now been laid 
before the House of Commons an attempt has been 
made to reach a compromise between the original 
proposals put forward in the White Paper and the 
views expressed, particularly in the. House of Lords. 
Thus there are elaborate safeguards against the 
influence of advertising, and a grantin-aid of 
£750,000, to be voted annually by Parliament, is 
proposed. Tn any event, it is to be hoped that when 
the Bil is debated in Parliament there will be 
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lees disposition to challenge the smoerity of those who 
promote or oppose. The analogies drawn between 
broadcasting and the Preas have shown some oon- 
fusion of thought, but may nevertheless have been 
inspired by a sinoere concern to secure freedom of 
thought and expression. So too, on the other side, 
legitimate concern lest commercial interests would 
be allowed to control the content and context of 
broadcasting or television may have been expressed 
in such & way as to impute motives or conduct to 
advertisers and business men from which Lord 
the leas, the danger existe, and in fact has been 
admitted by the Government, the proposals of which 
are criticized because they are regarded as providing 
inadequate safeguards here in a matter m which the 
public interest must be supreme. An agreed solution 
and a olear appraisal alike of competing claims on 
national resources, and of the several alternatives to 
monopoly in broadcasting and television, which are 
open to us; among the matters which should be 
considered are the posmibilities of regional stations 
and various technical advances which are in process 
of development. ] 


THE PLACE OF RELIGION IN 
THE SCIENTIFIC WORLD 


Religion and the Modern. Mind : 
By Prof. W. T. Staoe. . vii4-801. (London: 
Macmillan and Oo., Ltd. ; New York: St. Martin's 
Press, Ino., 1958.) 21s. net. 


F. W. T. STACE has recently changed 
his view of the nature of reality, and this 
book, with hia ‘Time and Eternity’, 
published in 1952, gives an account of the change 
and, to some extent, of the reasons for it. Put in 
the crudest way, his intellectual conversion might 
be described by saying that, whereas he formerly 
believed in only one world, now he believes in two. 
But this, of course, is an unfair statement of a 
position which deserves the most respectful con- 
sideration. ‘Religion and the Modern Mind" is 
brilliantly written, and, pura the argument is by 
no means simple, ıt can be followed easily by any 
educated person. 

Prof. Stace is concerned with the decay of religion 
whioh, he thinks, must mean an impoverishment of 
human life and ience. He traces this decay 
to the rise of natural science and exhibits very clearly 
the stages in the process. He does not hold that the 
development of science led logically to the waning 
of religious beliefs, or at least of the belief in God, 
because no scientific discovery or theory could tend 
either to prove or disprove Theiam ; but he believes 
that the non-logioal | of thought can be traced 
by which a religious view of the universe has steadily 
lost authority over the modern mind. The progress 
of the scientific interpretation of experience which 
has “no need for the hypothesis” of Derty has almost 
insensibly persuaded men that there is no need for 
the hypotheais for the conduct of life. The tions 
of a ‘world-purpose’ and of the world as 4 
order’ have faded out of the ocansciousness of 
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multitudes who would be quite unable to give 
reasons for rejecting them. 

The remarkable feature of Prof. Stace’s poeltion 
is that he maintains a naturalistio and determinist 
position with regard to empirical knowledge. When 
we look at things from the point of view of science, 
the whole of existence, including our minds and 
thoughts, is a deterministic order. But this is not 
the only way of looking at reality. The importants 
thing that has happened to Prof. Stace is that he 
has become convinced of the validity of mystical 


“experience and the world of mystical insight. From 
the point of view of science, mysticism is illusion ; 
and from the point of view of mystical experience, 
the whole of ral existence and all the eventa 
and objecta science studies are “maya’’— 
deceptive appearance. At one point only do the two 
orders touch—in the soul o e mystic where the 
Eternal cuts across the passing and impermanent. 


Here it is possible only to point out thas mysticiam 
comprehensive’ type, and there have 
been great mystics who have found reflexions of the 
divine Reality in Nature. It is not clear that their 
experience is leas valid than that of the ‘exalusive’ 
mystics ; and of course, as Prof. Stace is well aware, 
philosophical difficulties of an insuperable kind arise 
when we try to think out the implications of this 
drastic dualiam of experience. When God is th t 
of as “Wholly Other’ we are at a logs to see how 
oan enter this world or our own lives. Nevertheless, 
this is a book which deserves to be read both for ite 
masterly presentation of a dificult subject and for 
the contro passion which gives life to every page. 
W. R. MaATTHNWB 


CHEMISTRY OF DAIRYING 


Richmond’s Dalry Chemistry 
Revised by Dr. J. G. Devis and F. J. Maodonald. 
Fifth edition, based on the previous revision by 
G. D. Elsdon and G. H. Walker. . viii +608. 
(London: Charles Griffm and Oo. Ltd, 1958.) 
60s. net. 
HIS is & very welcome revision of a book which 
has been a standard work of reference on dairy 


since the last revision in 
1942 by Eledon and Walker; but the most important 
features of their edition have been retained. Recent 


ensive review of this in 
of this nature it has not been 
possible to give more than a brief summary of 
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Individual researches, but workers who wish to 
a ipi dd bec dracone ida. 
to original papers, reviews and the ti of recent 
books on the subject. 

A most interesting account is given. on the variation 
in the composition of cows’ milk during the 
twenty years. This suggests a distinct fall in solids- 
not-fat, especially since 1939. Provan’s figures quoted 
from his findmgs in 1949 show a fall in bulk milk 
from 8-9 to 8-6 per cant. The effect of breed, feeding, 
climate, health, age, season, eto., is discussed at 
length m Chapter 3. The freezing point of milk has 
been fully. dealt with as regards ita determination 


due to the housing of the cows at night, when they 
were deprived of water for many hours, the water 
intake being copious during the daytime. In a third 
case the cows were kept on a starvation diet. 

Useful information is given on the pH of milk and 
milk products, and comparisons are made between 
the titratable acidity of milk and the corresponding 
pH values. The recent work recorded on the factors 
affecting the keeping quality of milk powders is of 
considerable commercial importance and has been 
given due prominence. The dealing with 
analysis have been augmented & most useful 
account of the detection and determination of 
enzymes, which includes tests for estimating the 
degree of heating of milk. Other important additions 
are methods for the determination of metals in dairy 

and statutory tests for milk. 

As would be expected from authors who have 
devoted so many years to the subject of dairy 
chemistry, the t edition gives & most extensive 
bibliography. Upwards of twelve hundred original 
works are referred to and form probably the most 
complete bibliography on the subject yet published. 
The text, tables, diagrams, eto., are extremely clear, 
and this revised edition will be indispensable to the 
dairy chemist for many years. J. Kina 


. WESTERN SCIENCE IN 
RESURGENT ASIA 


Men Against the Jungle 
By Ritchie Calder. Pp. 282+15 plates. (London: 
George Allen and Unwin, Ltd., 1054.) 15s. net. 
HIS book gives a graphic account "of the fleld- 
work of the specialized agencies of the United 
Nations Organization in south-west Agia. A 
feature of the account is the speed with whioh 
modern science can be applied to the elimination’of 
disease, hunger and illiteracy. One shot of an anti- 
biotic can cure yaws, which in some areas affects the 
majority of the people. In a few months malaria, 
which affects i everybody in badly infested 


practically 
, districts, can be eliminated. Freedom from these 


diseases makes the le so much more 

and fitter to cultivate land ly that their 
food production can be increased a8 much as 
15 per cent. from major projecta like the 
Tenneasee Valley Authority to increase the area of 
fertile land, simple methods of improved cultivation, 
the use of fertilizers and selected seeds can inorease 
the yield by 50 per cant. 
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The author shows that the elimination of illiteraoy 
needs no elaborate training colleges for teachers. At 
primitive educational centres, natives are tramed 
and then go back to their villages to teach old and 
young to read and, what is equally im t, take 
with them an elementary know of, and 
enthusiasm for, improved hygiene and agricultural 
methods which the natives can carry out themselves 
with their own resources. 

As the author shrewdly remarks, this method of 
getting the natives to carry out the development 
themselves and by the means they understand avoids 
the mistake of trying to superimpose a ‘pre-fabricated’ 
Western civilization on & totally different social and 
economic structure. By the improvement of environ- 
mental conditions the standard of living rises, and as 
illiteracy disap there will go with it the stulti- 
fying itions and fears of evil spirits and local 
gods which need to be a 

Scientists and politicians might well ponder over 
the ultimate effecta of Introducing Western technology 
to the old civilization of the The first result 
will be a fall in the death-rate and an ‘explosion of 
population’ such as occurred in in the 
nineteenth century, in which osse it would be doubled 
in fifty years. There is no reason for believing that 
the Asian, even the wild man of Borneo, is mnately 
inferior, physically or mentally, to the white man. 
The superior technology of the West, especially in 
armaments, whioh enabled the European nations, 
including the offshoot North America, to get military 
and economic control of ically the whole world 
is an open book to the Asi who now have their 
own universities and research organizations. All 
Asia may follow the example of Japan, which within 
forty years of adopting Western technology became 
a first-class world power. As the late General Smuts 
pointed out, the upsurge of Asia is by far the most 
important political event of our day. Compared with 
it, European problems are of minor importance. 

The most important aspect of the mtrodustion of 
modern technology to the East is the raising of the 
standard of living and inereesing the physical and 
mental vigour of the masses which constitute more 
than half the population of the world, by freemg 
them from the debilitating effects of disease, hunger 
and superstition. This development, which will 
profoundly affect the future of human society and 
which receives little attention from politicians, is 
being promoted by the work of the iai 
agencies of the United Nations Organization described 
in this book, which is as readable and as fascinating 
as & thriller. It can be commended to all those who 
speculate on the shape of things to come im this 
rapidly changing world. Boxp ORB 


DISSOCIATION ENERGIES OF 
DIATOMIC MOLECULES 


Dissoclation Energies and Spectra of Dlatomlc 
Molecules 
By Dr. A. G. Gaydon. Second edition revised. s 
xiii +262+4 plates. (London: Chapman and 
Ltd., 1953.) 35s. net. 
HE twelfth and final chapter of this second 
edition of Dr. A. G. Gaydon’s book is headed : 
"The Dissociation Energies of Diatomic Molecules ; 
Numerical Values”. An extensive compilation of 
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data follows, covermg some 275 molecules. The 
merib of these tables lies not only in the values 
recommended, but also in the assesament of the 
probable error limite to be associated with each of 
the values grven. In comparatively few molecules 
are the dissociation energies known precisely. Dr. 
Gaydon lista twenty-two molecules for which the 
error limita lie within + 0:01 eV., and there are a 
further thirty-seven molecules for which the error 
limite are given as + 0:1 eV. At the other extreme 
there are sixty-seven cases in which the error limite 
range from + 0:5 to + 2 eV., and thirty-nine cases 
where & question mark is attached to the recom- 
mended value. Of the dissociation energies given by 
the author in the first edition, published eight years 
ago, no lele than one-third out of a total of two 
hundred and fifty are now altered to a greater or 
lesser extent. 

The major revisions in the new edition are to the 
last four chapters, which have been largely re-written. 
In these the author deals with several diatomic 
molecules for which the dissociation energies remain 
both in doubt and subject to muah controversy. 
Thee controversies rage most violently in the 
important cases—practical and theoretical—of the 
dissociation ies of N, and OO, and—m lesser 
degree—of F, » Dr. Gaydon joins combat with 
these iasues with spirit and force, and presenta his 
conclusions most persuasively. 

I am inclined to with Gaydon’s choice- 
of values, D(F,) = 1:6 eV., and D(8,) = 4-4 eV. 
Recent evidence by Doescher! (mentioned, but not 
elaborated upon, in the book), by Haar and Beckett’, 
and by Barrow’, supports the chosen fluorine value, 
and the work of Sehon‘ and Porter’ is difficult to 
reconcile with the alternative values (3-3 eY., 
8-6 eV.) that have been proposed for D(8,). The 
case presented for the value D(N,) = 9-76 eV. is 
certainly strong, and indeed might have been 
strengthened further by mention of the studies of 
Kistiakowsky* on the detonation velocities m mixtures 
of gases containing cyanogen, oxygen and nitrogen. 
Nevertheless, some doubts linger, and although the 
author clearly wins the debate into which he enters,. 
one feels that decisive experimental proof is not yet 
available. 

The problem of the dissociation energy of CO is 
tied to that of the latent heat of sublimation of 
De L(O). Dr. Gaydon favours the value 
D(CO) = 11-11 eV., and hence the so-called ‘high’ 
value, L(O) = 170-0 koal./mole, but he qualifies his 
choice with the warnmg: “it is wise not to be too 

tio". 

Attempts to measure L(O) directly—and these have 
been Beveral—have now occupied a period of thirty 
years. This long-standing problem is perhaps fairly 
to be described as exasperating, for pd ganas 
and determined attacks upon it by able experi- 
mentalista, the answer cannot yet be quoted with 
certainty. But the challenge is being met with 
vigour, and one feels the problem can scarcely resist 
solution for much longer. Indeed, the latest studies 
(Chupka and Inghram’, Honig’) would seam to expose 
the hub of it. H. A. SKINNEE 


1 Doescher, J. Chem. Phye., 19, 1070 (1951). 
' Haar and DBeckstà, Nai. Bur. Standards Rep., Mo. 1586 (1963). 
* Barrow and Caunt, Proc. Hoy. Soc, A, 819, 1290 (1058). 
4, 4712 (105%). 
! Porter, Disc, Faraday Soc. 9, 00 (1050). 
* Kwtakowaky, Knight and Malin, J. Aser. Chom. Soc., 73, 972 (1051). 
' Chupke and Inghram, J. Chom. Phys., SL, 1818 (1963). 
* Honig, Phys. Res., 91, 405 (1058). 
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La Chimica delle Fermentazioni 
Microbiologia, Hnzimologia, Chimica e Tecnica delle 
Fermentazion. Da Virgilio Boleato. Seconda 
edirione. Pp. xii +6865. (Bologna: Nicola Zani- 
ahelli, 1952.) 5,000 Ire. l 
T book is divided into four parts: elements 
of general miorobiology ; enzymology ; chemistry 
of fermentations ; and technique of industriel fer- 
mentations. One of the virtues of the book is the 
excellent background and Ive to the pith of 
the dissertation (Part 3) provided by the other parts. 
In Part 3 itself, not only are modern views on the 
mechanisms of various fermentations presented, but 
also older schemes are critically discussed. A further 
desirable feature is the description of the methane 
fermentation, which is frequently neglected im 
text-books. 

The main weakness of the book perhaps resides in 
undue brevity m oertain sections, or in actual 
omissions. ‘Thus, the reviewers feel that, m Part 1, 
more detailed treatment should be given to the role 
of micro-organisms m Nature, with particular 
refererice to the carbon and nitrogen cycleg. Again, 
the section on clasmflcation of micro-organiams would 
benefit by precise definition of the bacteria, yeasta 
and moulds in the organic world, and by some detail 
of the chief families and genera comprising the 
bacteria. The production of antibiotics is not treated. 
Reference is made to quite recent developments in 
enzyme chemistry, often, however, most briefly, 
although references are given. Indeed, there are & 
good, up-to-date bibliography, and subject and author 
Indexes. 

Whatever ita shortcomings, the virtues of the 
book far outweigh them. It is unfortunate that this 
book does not exist in English translation, for it is 
admirably suitable as a text-book for students of 
microbiological chemistry and the associated field of 
plant biochemistry. R. H. Ho 

O. RAINBOW 


A School Course In Mechanics 
By A. J. Bull. Part2. Pp. viii 4157-408. (Cambridge : 
At the University Press, 1958.) 15s. 


T volume, together with its more elementary 
companion, Part 1, is designed to provide a 
continuous course reaching the standards I 
for the papers at Advanced and Scholarship levels 
for the various General Certificate of Education 
examinations, though the author states that studenta 
wishing to prepare for open university soho i 
wil need to plement it by some other book. 
There is no doubt that, on the whole, the author 
has admirably succeeded in his aim. There is evidence 
of a well thought-out plan and a very satisfactory 
presentation which suggest that Mr. A. J. Bull has 
great enthusiasm both for his subject and the 
teaching of it. 

In this volume, calculus is, quite rly, used 
freely, and there is a wide selection of questions, 
many of university standard; in addition, quite a 
number of typical questions are fully worked out 
in the text. 

The need for practical work as an integral part of 
the course is streased, though ib must be said that the 
author does not approach many of the topics from 
the experimental aspect. This makes the book 
severely theoretical, and although those who are 
more mathemati minded will not be affected, 
the reviewer feels that an experimental approach to 
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some of the problems dealt with would be helpful 
to the more ordinary student. There can be little 
doubt, however, that in his own teaching praotioe, 
Mr. Bull does introduce practioal work in’ support 
of the text-book theory, and he exhorts other teachers 
to do likewise. 


ASTM-IP Petroleum Measurement Tables 

British edition: British (Imperial) Unite of Measure- 
ment. Prepared jointly by the Amerioan Society for 
Testing Materials and the Institute of Petroleum. 
Pp. xv+416. (London: Institute of Petroleum, 
1952.) 50s. 


Ce eue or Mus eee 
Society for Testing Materials and the Institute 
of Petroleum is the publication of ''ASTM-IP Petro- 
leum Measurement Tables’ (official designations 
bemg respectively D 1250 and IP 200), based on 
collective work started in 1946. The magnitude of 
the task can be readily imagined when it is realized 
that this and companion volumes contain thirty-nine 
tables involving some six hundred thousand six-digit 
figures (nearly four million digita); well over a 
quarter of a million IBM cards, weighing more than 
two tons, were employed m their make-up. These 
tables meet a demand from the oil industry and are 
authoritative in & computation of British (Imperial) 
units of weights and measures. They form part of a 
trilogy, inoluding volumes devoted to United States 
and metric systems. The present (British) book 
includes tables for specific gravity and volume 
reduction to 60° F., and for weights per unit volume 
and volumes per unit weight over the gravity range 
0-500-1-000, generally at intervals of 0-001. There 
are twenty-three separate tables in this volume, each 
of which is preceded with information aa cea e 
of the table, and also examples of how to use the data 
given. The completeness and acouracy of these tables 
are & major credit to all concerned in ther oom- 
pilation and, moreover, ensure a heavy international 
demand for this work, not only in the petroleum 
indusiry but also in a much wider fleld of applied 
saience. H. B. Minas 


Alternating Current Wave Forms - 


enlarged. Pp. xi4-408. (London: 
Chapman and Hall, Lid., 1952.) 50e. net. 


R. PHILIP KEMP'8 book ing with alter- 
nating current wave forms is one of considerable 
general utility to electrical engineers. It deals with 
the synthesis and harmonio analysis of complex 
periodic waves, and with the properties of such waves 
in relation to electrical networks. 

Only elementary mathematics is involved, and the 
book is very suitable for the use of undergraduate 
students. A good deal of attention is given to the 
harmonic-generating ies of oircuite with iron- 
oored reaotors, and produotion of harmonica by 
cyclic variation of resistance is also considered. 
Harmonics in polyphase systems and in transformers 
In various systems of connexion and when supplying 
rectifiers are treated in two chapters. Two Gees 
chapters are devoted to the study of harmonics in 
the flux waves in electrical machines, and to the 
generation of harmonio e.m.f.'B in alternating- 
current windi 


windings. 
The book gives & good general, but necessarily not 
detailed, treatment of the mam features of the 
subject, both theoretical and practical. 
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NATURE CONSERVATION IN BRITAIN 


LMOST exactly five years have ela since 
the Nature Oonservancy was constituted by 
Royal Charter “to provide scientific advice on the 
conservation and control of the natural flora and 
fauna of Great Britain; to establish, mamtam and 
manage nature reserves in Great Britain, including 
the mamtenance of physical features of seientiflo 
interest ; and to organize and develop the.soientiflo 
services related thereto”. It is therefore a matter of 
some interest that the first two reports’, one I 
to the work of the Conservancy up to September 80, 
1952, the second for the year ended Se 80, 
1958, have recently been published. It is to be 
. hoped.that the form of the second of these reports 
justifies the assumption that, as laid down in Section 
94 of the National Parks and Acceess to the Country- 
aide Act, 1949 (12, 18 and 14 Geo. 6, Ch. 97), the 
Nature Conservancy will ‘‘as soon as possible after 
the thirtieth day of September in each year, make 
to the Lord President of the Council a repart on the 
discharge by them of their functions during the 
period of twelve months ending with that day". 
Although to some extent the way has been paved 
for the Nature Conservancy by the pioneer work of 
the Royal Society for the Protection of Birds, the 
National Trust, the Society for the Promotion of 
Nature Reserves and & few other and more local 
societies, nevertheless the Nature Oo faces 
a formidable task, and one which seems likely to 
become more and more difficult of achievement as 
the impacts of new claims for land, and of modern 
techniques of land usage, reach their maximum 
demands. Many of the most interesting species of 
planta and animals of Britain have already become 
restricted, as & result of agricultural development and 
of urbanization, to marginal lands. Now these same 
ition among hill 


ploughed much 
cultivated, huge &oreages were disciplined into 
landing fields, industry was dispersed widely into 
former rural areas, and battle-practice schools took 
over many square miles of land as gunnery end 
bombing ranges or for mancuvres with armoured 
vehicles. 

It is nob surprising, in view of this, that, despite 
the preparatory work of the Nature Reserves Investi- 
gation and, following that, of the Wild 
Life Conservation Special Committee, 16 has proved 
necessary to organize & complete survey of 
and Wales in order to determine the conditions now 
existing, and so to provide, as it were, an up-to-date 
register of the status of the wild life of the country, 
and at the same time to determme what measures 
may now be in order to conserve what we 
have left of it. It is satisfying to read that such 4 
survey was very nearly comp by 1952, and by 
September 1958 more than one thousand gites had 
been listed in England alone as being of sufficient 
i to merit notification to local planning 
authorities under Section 28 of the 1949 Aot. The 


rotection granted thereby is by no means complete, 

ut it ensures that the Conservancy will be consulted 
before any new development is permitted which may 
modify the conditions within such & listed aree. 

In a country so small and densely populated as 
Britain, the establishment of Nature reserves is not 
lightly to be undertaken. Land is & scarce com- 
modity, and ita use must be fairly and wisely allocated 
among the many clamantes for it. Moreover, the 

roper maintenance of a reserve for scientific study 

the goodwill and understandmg of the 
public. Some reserves have been mamtamed for 
many years, notably under the mgis of the National 
Trust and by such bodies as the Royal Society for 
the Protection of Birds, the Society for the Promotion 
of Nature Reserves and the Norfolk Naturalists’ 
Trust; readers one n mo 
satisfaction the 0o-operation which the Oon- 
servancy has established with these bodies. The 
establishment of new national reserves e 
oommendably slowly in view of the for very 
careful selection. The view expreased in the second 
report by the Conservancy that this rate 18 dis- 
appointingly slow may be discounted. Eleven ates 
have been declared in England and Scotland, and 
another twelve &oquired too recently for declaration 
to have been completed by the end of the Con- 
servancy’s year. By far the largest are the Beinn 
Eighe Reserve near Loch Maree and the Moor House 
property in Westmorland, both of which comprise 
some 10,000 acres. The remainder are smaller areas, 
many ee ee such 
as the famous yews of Kingley Vale, the breok oon- 
ditions of Cavenham Heath, the fens, broads and 
gand-dunes of various Norfolk and Suffolk sites, and 
the remarkable broken oliff conditions of the Dow- 
lands landslip in east Devon. Some of these have 
already been in the care of a national or local society, 
which hag now transferred the trusteeship to the 
Oongervancy ; others have been leased or purchased, 
while yet others, inoluding the sites of both the 
Pitdown and the Swanscombe skulls, have been 

ted. 

Section 21 of the 1949 Act empowers local author 
ities, in consultation with the Nature Conservancy, 
to create local Nature reserves. Little surprise will 
be expreased that to date very few authorities have 
taken such powers. One Scottish and two English 
county councils have, however, shown their practical 
interest, and it is not over-optimistic to expect that 
the number of such local reserves may Icresse 
steadily, if but slowly. No doubt the still existent 
framework of the old Nature Reserves Investigation 
Committee’s county sub-committees can be of use 
here, in bringing to the attention of their local 
authorities habitats which require protection and for 
which the establishment of a local reserve may be 
feasible. 

The wider functions of the Conservancy, namely, 
the provision of advice upon, and the promotion of 
research into, the conservation and control of natural 
populations, present a multitude of blems, not 
the least of which is our fundamental ignorance of 


: the ecological factors which determine the status of 


even the commonest of our animals and plants. The 
science of ecology is still young, and the rate at which . 
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ita study yields comprehensive results must be slow, 
because of the nature of its material and of the 
intrioasy of the complex of physical and biotis factors 
within which ajl living organisms exist. It seems, 
therefore, that the Nature Conservancy may for some 
years be at best a one-eyed adviser, except where 
problems relate to only the most simple factors. It 
w relevant to emphasize that in the case of each of 
the four examples quoted in the first report no 
adequate &nswer oould be returned. In fact, the 
reply was virtually, ‘We do not know, but we will 
try to find out", and researoh has been initiated in 
an offort to disoover the eolution. 

To biologists therefore, as indeed to all who are 
prepared to take an objective view of conservation, 
the most interesting and stimulating sections of these 
two reports are those announcmg the establishment 
and organization of the Conservancy's own research 
stations, ab Merlewood, with Moorhouse at ita door- 
step, at Anancéun in the Beinn Eighe Reserve, and 
at Furzebrook in Dorset. Coupled with this must be 
Appendixes V, VI and VIL to the second report, in 
which are listed the grants awarded to universities 
and other organizations for the development of 
research into specific fleld-problema, One of the 
strongest deterrenta to the initiation of fundamental 
ecological research, particularly in relation'to animal 
populations, has been the breadth of the task whioh 
must be faced.. Even the so-called autecological 
study of the bionomics of & single species must 
involve the investigator in an inflnitude of problems 
in which the physical factors of climate and mioro- 
climate, geology and soil structure and physiography 
may be involved, while willy-nilly an extensive study 
of the lives and relationshipe of a greater or lesser 
number of other species must be examined im order 
to determine the nature of their influence upon the 

ies in which the worker is primarily interested. 

must therefore be equipped in some measure 48 
meteorologist, pedologist, taxonomist and statistician, 
and in 6 host of other techniques. Few men and 
women are able to attam to this width of mteresta, 
and in practice aid is sought from other experts m- 
the solution of the many problems which have to be 
examined. 

Synecology—the study of whole habitats and of 
the total assemblages of planta and animals within. 
them—presents a still greater complexity of pattern, 
and demands so high & degree of concentration, 


knowledge and labour that few investigations of this , 
oonolud 


kind have been succesefully ed. Nevertheless, 
the autecology of any species cannot be elucidated 
without reference to the synecology of the habitat in 
which it lives. It follows, therefore, that the ultimate 
aim of ecological science must involve a detailed 
synecological picture of at least the major habitate 
of the world. Only then wil it become possible to 
aseess correctly the status of the individual species ; 
and, from the point of view of human welfare, only 
then will it become possible to prophesy the con- 
sequences to be expected from any attampt to modify 
the status of a species, whether by encouragement, 
contro] or, in the final event, extermination. 

It seems logical to expect that comprehensive 
ecological knowledge can only be attamed through 
the work of teams of experta in groups of related 
fields; and it is therefore encouraging to observe the 
nucleus of one such team being created in the 
scientific staff of the Nature Conservancy. Ib is to 
be hoped that, once the organization has escaped ita 
growing pains, its soientiste will be freed from all 
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but the necessary minimum of administrative and 
advisory duties, in order that they may concentrate 
on research. Conourrently, the programme of 
assistance to universities and to reputable naturalist 
izations is warmly weloome. There is & wealth 
e&nateur naturalists, about which 


professional scientists. Indeed, the increased load of 


to preclude him from 
ight tomes, in the fleld. As & result, muoh of his 
ecological work must be done by proxy. Ib is here 
that the training and research grants made by the 
to university departments are 80 
importanti. Thus, not only is a continual stream of 
apprentice reoruits provided, but also the experienced 
ecologist is enabled to stimulate and direct work for 
which he himself no hes time or freedom. 
In concluson, ib is $ to refer to the 1947 
report of the Wild Life Conservation Special Gom- 
mittee’. This committee examined the problem which 
has been adumbrated in the foregomg 
and made a number of recommendations, of 
which the most stimulating was perhaps that mooting 
the idea of freedom of movement of members of staff 
between museums, the Nature Oonservancy and 
university departments. The ecological worker would 


thereby gain a wide ienoe of different disciplines, 
techniques and of attack upon his problems. 
Such moreased T so patently destrable as 
to create the hope that idea has not been pigeon- 
holed and forgotten. - L. A. HARVEY 

1 The Nature of The Mature for 
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RECENT ADVANCES IN ANIMAL 
MORPHOGENESIS 


HE oonfarenoe sponsored by the editorial board 

of the Journal of Hmbryology and menial 
Morphology and held in London during January 9-12 
permitted a large number of biologists to hear and 
discuss accounts of recent work on many major 
aspecta of animal morphogenesis. For this oppor- 
tunity they were primarily mdebted to their Con- 
tinental colleagues, whose participation has provided 
an important stimulus to British mterest m this fleld. 
That ig work may stil be found in the 
exploration of the classical problems of embryology 
was shown by Prof. J. Pasteels (Brussels), who 
described the first fruits of an investigation of 
embryonio stages of from the Belgian à 
ow that the migration of the 


brain morphology in species of different habite 
showed that relative functional importance in the 
adult can be anticipated by the embryo at & 
remarkably early stage. The brains of embryo 
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chameleons (animals which in the adult rely largely 
upon their visual sense) and those of the embryo 
Mabuia (in the adult largely olfactory) show early 
differences in the size of optio and olfactory centres. 
Similar considerations seam to the form 
of the body generally and of the limb, both of 
which in adult lacertilians may show wide differences 
in form and function. 

Although the general configuration of the embryo 
can show a precocious anticipation of the functional 
adaptations of the adult, thmgs are not necessarily 
the same at the histological level. Prof. A. Stefanelli 
(Rome) described oells within the optio tectum of 
nain il RINA aee Bee eee ae 
recurrent branch arising from the outer fibre. To 
see how far their differentiation was upon 
oviparous fish ; in viviparous fish, in which animals 
before and after birth were . and in blind 
coeve fish with related forms with vision. 
Blind fish, m which the eyeball is normally nearly 
completely enclosed in a bony capeule and in which 
there is no functional optic nerve, may nevertheless 
ee ee 
eatures intact. Blindness in this species seams to 
have led to a reduction in the number of neurones 
ing vision without altering the general features 
of the histogenesis of those surviving. 

Prof. F. E. Lehmann (Berne) has made an electron 
microscope study of the cytgplaamic constituents 
of blastomeres of known morphogenetic properties 
from the eggs of the oligoohsmte Tubifex and of the 
sea-urchin. The technical problems of preparing the 
material have been overcome by treatment with 
glycerine or sucrose, which makes the cella brittle 
and easy to isolate from the germ and also dehydrates 
them sufficiently to inhibit autolyms. Fixation by 
oamium tetroxide provides good preservation of 
mitochondria, but & more soid. fixative is required 
for the study of microsomes. The oells studied in the 
Tubifex germ were the somatoblasta 2d and 4d, the 
first giving rise to ectoderm and the latter to meso- 
blast in normogenesis. The cytoplasm of these cells 
was shown to differ in the density of the population 
of mitochondria—4d having many more than 2d— 
and in the nature and numbers of smaller inclusions. 
The microsome populations of different cells in the 
sea-urchin blastula also showed characteristic differ- 
ences. In the micromeres sre found many small 
microsomes, while there is a gradient im the oon- 
centration of mitochondria from animal to vegetal 
pole with a maximum at the animal pole. 

Prof. Chr. P. Raven (Utrecht) gave an account of 
the effects of lithium ions on the development of 
Iimnaea is, and of some ways in which these 
be modifled. Treatment with lithium 
chloride may induce exogastrulation and cyolo- 
cephalic malformations—in extreme cases cyolopia 
itself. These two effecta are, however, independent, 
and it is suggested that the effect of lithium is both 
to weaken an animal field and to disturb the vegetal 
pole material. There is evidence that exogastrulation 


and oyolopia are independent consequences of & -~ 


causal chain in which the lithium has a primary 
effect mediating a secondary disturbance of the 
respiratory which is responsible for the 
observed tertiary effects. Combinations of other ions 
with lithium show that while potassium, if anything, 
increases the lithium effect, either calaium or potas- 
sium cyanide may exercise a protective function. 
Conditions of oxygen lack, which in themselves induce 
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exogastrulation, are not 8o effective in presence of 
lithium ions. Conoentrated potassium cyanide and ` 
heat shocks may both imitate the lithiüm effect. 
Dilute potassium cyanide under conditions of anaero- 
biosis Increases the effectiveness of the latter as an 
agent causing ex tion. Eixogastrulation, but 
not cyclopia, can be produced by centrifugation. 

The mammalian egg, still largely ingaooeesible to 
the surgical procedures used on lower vertebrates, 48 
coming to assume its rightful place in contemporary 
embryological advance by the lication to it of 
the methods of cytochemistry, nie A. Deloq 
(Brussels) showed how great the recent Increase m 
our knowledge of its biochemistry has been. Studies 
on mitochondria and other visible particles m the 
maturing oocyte during fertilization and the early 


dependent 
function, studies were made of their dévelopment in. stages of development have been combined with 


-examinations of the distribution of nucleic acids, 
polysaccharides and alkaline phosphatase. Durmg 
oogenesis the most important changes seam to con- 
cern the microsomes and | visible granules, 
these being active in the synthesis of cytoplasm and 
metaplasmic inclusions. Nuolear extrusions_are also 
important at this stage. Fertilization sees little 
change in the visible cytoplasmic particles; but 
nuclear activation is accompanied by a temporary 
reduction ‘in the deoxyribonucleic acid of both sperm 
and oocyte nuclei. The deoxyribonucleic acid is, 
however, rapidly recovered as the pronuclei form. 
Early devel t sees the first appearance of 
alkaline phophatese. Bilateral symmetry, already ^ 
t in‘ the distribution of cell constituentes in 
maturing oocyte, becomes marked in the later 
cleavage and from this time onward differences 
in the cytop io constitution of cells with different 
fates become a t. To some extent it is already 
possible to explain the biochemical activity of these 
cells in terms of their capacity for performing certain 
Prof. 8. Hórstedius (Uppeala) described a further 
analysis of the organization of the young sea-urchin 
germ. The reduction of Janus green in cells under 


-conditions of diminishing oxygen tension can be used 
to distinguish between regions of the with high 
and those with low metabolic activity. sach oon- 


ditions & normal egg wil show reduction (that is, 
high metabolic activity) first at the vegetal pole, 
then in the apical region and last of all in the region 
of the ciliary band. Isolated animal and vegetal 
balves in these conditions display simultaneous onset 


of Janus reduction, and this mdicates that 
the region normally inhibits the apical one. 
Micromeres implanted into the side of the animal 
hemi induoe & reduction oentre there, azid are 


acid (bl 
vegetalizing effect, both gave rise to a number of 
i i trical larvæ of a kind that 
had produced with detergente. Both 
substances were, in fact, ing in this way, though 
it is open to question how far this is relevant to their 
other morphogenstic effects. 
In the classical experiments on neural induction 
in the urodele embryo the structures induced were 
either ectodermal in nature or associated with ecto- 
dermal inductions. It has now proved possible to 
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induce structures of who 


» or almost wholly, 
mesodermal nature. Prof. miki 


. Toivonen 


normogenesis would arise from both endomesoderm 
and ectomesoderm. Secondary inductions sometimes, 
but by no means always, occur. The same inductor 
if further treated with hot water for & short period 
undergoes a remarkable change in properties. It 
now induces only structures arising in normo- 
l from the ectoderm, for example, lenses and 
though rarely, if ever, neural cells. Prof. 
loivonen believes that this change is not due to a 
transformation of the mesoderm inductor but results 
from. ita lete destruction, with the consequent 
unmasking o an ectodermal inductor that had 
previously been unable to expreæ itsolf. 

Prof. J. Brachet (Brussels) described a technique 
for the autoradiographic localration of labelled atoms 
developed in his laboratory by Mme. A. Fioq. It 
. uses the thick ML ven dir els for the study of 

cosmic radiation. The od permits of the location 
of labelled atoms with a resolution of about 1 micron. 
Experimenta on the oocytes of Asterias using marked 
glycine showed that the activity of the nucleolus waa 
nearly a hundred times as great as that of either 
nuclear sap or cytoplasm after one hour’s treatment. 
When applied to the proceas of embryonic induction 
the method revealed that when either labelled 
glycine or orotic acid is incorporated into an amphi- 
bian organizer that is then implanted into another 
gastrula, radioactivity oan later be detected not only 
in the secondary neural tube but also, to a lesser 
extent, in the host’s normal nervous system. The 
method can also be used to identify lithium if the 
preparations &re subjected to neutron bombardment 
which splits the lithium atoms. It has been possible 
in this way to demonstrate a distinct accumulation 
of lithium in the dorsal half of amphibian gastrule 
formed from eggs treated with 1 per oent lithium 
ohloride. 

Prof. 0. H. Waddington (Edinburgh) reported the 
methods being devel in his ry using 
radioactive amino-aci and the stripping film 
method in the study of embryonic processes in 
eae and birds. Using radioactive methionine 

gtyoine, it had proved possible to get usable 
concentrations in axolotl and Xenopus embryos, and 
ee methionine could successfully be intro- 
uced into chick embryoe by injecting the albumen 
in the neighbourhood of the blastoderm and main- 
taming the egg at room temperature for 19-94 hr. 
mmi resulta suggested that significant differ- 
ences in the subsequent radioactivity of different 


the processes must 
necessarily play their part. Prof. E. Fauré-Fremiet 
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(Paris) described some of the processes which socom- 
pany the division of the ciliate Urooentrum turbo into 
an anterior individual or proter and & posterior one 
or opisthe. In this species the kinetosomee of the 
meridional kineties are so arranged as to lie in circular 
transverse linee ing in an anterior belt or fascia 
and an equatorial cingula. At the onset of division 
the cingula widens by the multiplication of its 
kinetosomeg. It is thus a morphogenetic zone cor- 
responding to Oalkms’s division zone. The cingular 
kinetosomes then become distributed along the 
meridional somatic kineties to camplete the morpho- 
genesis of the anterior part of the opisthe and the 
posterior part of the proter. The oral oiliation 
presents an autonomous system with ita own morpho- 
genetic zone. 

Prof. E. C. Wolff iras tat described the pro- 
greas made in his laboratory in the attempt to rep 
ohiok embryo extract by known mixtures of amino- 
acids as & medium permitting the survival, differ- 
entiation and growth of rudimentary organs in vitro. 
Using the syrinxes, tibias or the gonads taken from 
bird embryos of 7—9 days incubation as explants, 
media composed of agar, glucose and saline to which, 
amino-acids and vitamins had been added were 
tested for their power to sustain growth and differ- 
entiation over & seven-day culture period. Growth 
in the explants was judged by the presence of mitoses 


and cr undas | by the inorease in total nitro- 
gen. growth ànd differentiation in media 
containing many amino-acids had been obtained ; 
but when an attempt was made to find the minimum 
requirements of amino-acids for the explants it was 
discovered that though oan occur in media to 
which only a few had been added, the requirementa 
of different organ-rudiments are not the same. 

Mr. M. Aberorombie (London) described obeerva- 
tions on chick heart fibroblasts in tissue oulture 
which had suggested that ‘contact inhibition’ was an 
Important factor de ing the behaviour of the 
individual cells and some of the properties of the 
whole culture. By ‘contact inhibition’ is meant 
inhibition of movement, in directions normal to the 
plane of contact, in two oontiguous oells, The 
evidence for the existence of this phenomenon comes 
mainly from the behaviour of the outgrowths from 
two neighbouring lante at their zone of junction 
in & fluid medium. failure of the outgrowths to 
‘overlap’ or be thrown into folds bears l 
testimony to the unwillingneæ of their cells to olimb 
over one another. Contaot inhibition is not only 
consistent with well-known features of fibroblast 
cultures, but may actually lam many of them. 
Interactions between Suber wis of explants from 
different organs, and even from different species, go 
to confirm the generality of the phenomenon, while 
the three-dimensional outgrowths from explants in 
plasma clota show it in conditions more nearly oom- 
parable with the situation in which fibroblasts oocur 
in the organism. 


tolerance of foreign cells in mammals and birds, and 
by Dr. D. R. Newth on the behaviour of rey 
neural crest cells in homoplastio and xenoplaatio 
transplantation. 
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Dr. R. A. Beatty, Dr. M. Pisahberg, Dr. J. Needham, 

Dr. Muriel Ro Prof. J. Z. Young and a 
number of others contributed to the discussions on 
the papers read. 
. A most valuable discussion on the nature of 
inducing stimuli, led by Prof. J. Pasteels, waa also 
held. It showed that interest in this subject is still 
high, and that the seemingly formidable difficulties 
that blocked the search for a single chemical or 
physical agent of neural induction have not prevented 
the accumulation of ever more precise information 
on the biology of the process. 

The conference was made possible by the generoeity 
of the Royal Society, the Ciba Foundation, the 
Britsh Council and the Welloome Foundation. 

D. R. NEWTH 


METALLIC TRANSFER IN 
SCREWING AND ITS 
SIGNIFICANCE IN BONE 
SURGERY 


By Da F. P. BOWDEN, F.R.S., and J. B. P. 
WILLIAMSON 


Physics and Chemistry of Surfaces, Department of Physical 
Chemistry, University of Cambridge 


and P. GOWANS LAING 
The Royal Infirmary, Bradford 


ARLIER experiments have shown that when 

two metals are placed in contact, appreciable 
metallic transfer occurs from one surface to the 
other. If siding takes place, the amount of metal 
transferred is increased considerably. A general 
account of this work has been given elsewhere’. 

In gmple mechanical operations such as screwing 
or boling, we may expect that some transfer will 
occur between the screwdriver and the screw or the 
spanner and the bolt. Although the transfer w'll be 
small, it may under certain conditions be important. 
For example, in modern surgery it is customary to 
use metallic plates to strengthen or to repair & frac- 
tured bone. These are screwed or bolted on to the bone 
and may remain permanently in position. The plates, 
screws and bolte are all made from a stainless steel 
which has & very high corrosion resistance. Intensive 
investigations have been undertaken m recent years 
to select the best steel for this purpose. It has been 
found that steel of the specifloation shown in Table 
1 (a) is one of the most mert when in contact with 
human tissues’. It was also found that if metal 
alloys of differing compositions are placed in contact 
in the human body, metal corrosion and ‘electrolytic 
inflammation’ in the :tiasues occur’.  'Eleotrolytio 
inflammation’ consists in the inflammatory cells of 
the tissues ing more numerous and an increased 
local vascularity of bone and soft tissue. This con- 
dition interferes with the normal healmg of bone 
and soft tissues and may eventually heavy 
scarring. Orthopedic surgeons therefore take great 
care that all p and sorews which are to be 
left m contact are made of the same alloy. The 
. insertion of ‘mixed metals’ is always avoided. These 
plates and screws are electrolytically polished and 
are ivated in nitric acid. Nevertheless, it is 
fo in practice that inflammation and corrosion 
- do occasionally occur. 


NATURE 


March 20, 1954 Voi 173 


(per oent by weight) (per cent by weighs) 
Carbon 0-07 Carbon 0-17 
Chrominm 18-0 Ohromtum 15-6 
Nekel 80 Winkel 0:34 
Iron T0-38 Iron 85 -45 
Molybdenum 2 75 


The screwdrivers, spanners and forceps in 
this form of bone surgery are also made from stam- 
leas steel, but of a composition differing from that 
of the plates (see Table 1 b) and are leas resistant to 
GOITOB10D. 

If small fragmenta of this different steel are welded 
on to the screws durmg the screwing operation, they 
may, when immersed in the body tissue, form amall 
electrolytic couples which cause inflammation and 
accelerate corrosion. Experiments were therefore 
carried out to investigate whether metallic transfer 
occurred and to determine ite amount and .dis- 
tribution. Measurements showed that the steel for the 
tools was appreciably softer (V.P.H. 150) than the 
steel for the screws and plates (V.P.H. 380). 


measuring their acquired radioactivities: In order 
that the forces involved should 

closely as possible to those occurring in an actual 
operation, the screws were driven mto bone. The 
experiment was carried out using samples of splints 
and self-tapping screws ber umi for medioa] 
use, and a splint was fastened by four screws td a 
leg bone taken from fresh beef. The screws were 
started by drilling a small hole in the bone with an 
electric hand-drill and were then driven home and 
tightened with a screwdriver. This driver had & 
normal handle and shank, but, instead of a tip, had 
a small hole receased into its end. Into this hole & 
slab of metal vy in. x lin. x 4 in. out from the 
tip of an actual medical iver was inserted 
end used as the screwdriver tip. 

Before the experiment, this slab was mradiated in 
the neutron pile at Harwell and acquired a radio- 
activity of about $ mo. For the present purpose 
only the activity of the chromium m the steel was 
significant. This consists of K-radiation and 
y-radiation of 0.823 MeV. The screws and the 
driver were degreased with suitable solvents and the 
first screw was driven home firmly but carefully, Bo 
as not to cause appreciable slip between the driver 
and head. The dri slip alightly m the alot 
while the second screw was being driven in; and 
two deliberate slips were made along the slot of the 
third screw. The fourth screw was driven and 
tightened with the utmost caution, and no slip was 
perceptible. 

A Geiger counter was used for measuring the 
acquired activity of each head. Only y-rays were 
counted. Thus any radiation emanating from trans- 
ferred metal adhering to the bottom of the slot was 
not shielded by the mass of the Screw head, and the 
entire amount of adherent metal was recorded. 

Results. The specific strength of the radioactive 
metal was measured by counting the y-emission from 
the alab used as the screwdriver tip, m the same 
Geiger counter under the same geometrical conditions ; 
the weight of this slab having been determined before 
irradiation. In this way the masa of metal trans- 
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a) Ist row en MD de 2nd 
(ECT T rm. ith poe cr ND 
4) 2nd sorew ; thon of motal within alot , 
the film and the bottom of the slot V) Tolha film 
shown 
ferred from the driver 
ealculated : 


and screw 4 m. (ih screw 17 apu. 

The distribution of the transferred metal was 
determined using an autoradiographic technique. In 
this method the radioactive particles were photo- 
graphed by their own radiation on & sheet of X- 
ray photographic fitm placed against the screw 


to the screw head was 


head. The screws were placed head downwards on 


the film and the photographs shown in Fig. 1, a-d, 
were obtained. Each photograph shows a grey region 
caused by weak radiation emanating from transferred 
metal within the slot of the screw, while several 
amall areas of intense whitenmg indicating transferred 
particles along the outer edges of the slots are visible 
in the photographs of the second and third screws. 

A photograph showing the distribution of trans- 
fers metal within the slot was obtained by inserting 
the edge of a sheet of film into the slot of the second 
Borew (see Fig. 1, e and f). This indicates only a little 
radiation emanating from the bottom of the alot, 
but shows several densely whitened areas corre- 
oe to metal adhering to the outer edges of the 

ot. i : 

Combming the information displayed in Fig. 1, it 
is possible to estimate that moat of the transfer 
consists of a amall number of discrete particles, each 
having a mass of a few micrograms. Most of the 
transferred metal is distributed along the outer edges 
of the alot of the screw (see Fig. 2). If more severe 

conditions of screwing 

PICKUP are used, we may ex- 

" pect the transfer to be 
correspondingly greater. 

Some measurements 
were made of the elect- 
rode potential of these 
steels immersed in N/10 
sodium ahloride and in 
N/10 hydrochloric acid 
solutions, since this is 


Fig. 2. 
showing w 
Yas 


of screw bead, 
adherent metal 
detected 
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Fig 1 Autoradiographs of radiation given off by transferred metal on 
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a major factor in determining inflammation 
and corrosion. In each solution the 
steel of the driver was strongly eleotro- 
negative to that of the screw. IB means 
that under these conditions the two steels 
could form an electrolytic oouple with 
the driver steel acting as the anode. 
Samples of the two steels were left m 
the hydrochloric acid solution for two 
days. The screw steel showed no apparent 
corrosion, but the driver steel showed 
marked chemical attack. 

1, Surgical observations. During operations 
on fractured bones which had previously 
been fixed with metal plates and screws, 
portions of the tissues in contact with 
the metal were removed for microscopic 
examination. Ten biopsy specimens were 
obtained. All ten specimens had been 
In contact with the metal for more than 
four months and none longer than ten 
months. No ocomploating sepsis had 
occurred in any of these cases. Two 
microtome sections were prepared from 
hematoxylin and eosin in order to demon- 
strate the presence of iron saltas in the 
tissue. - These salts are present only when 
there has been considerable inflammation. 
The other waa stained to detect the presence of 
smaller quantities of iron in and around the cells 
by the Prussian blue reaction. The presence of 
Iron in the tissue indicates that corrosion has 
occurred, It is not m iteelf very harmful. It is 
the electrolytic reaction which mterferes with the 
healing of the tissue. 

Specimens of tissue removed from areas adjacent 
to the heads of the screws and bolts showed heavy 
iron infiltration and tissue inflammation (Fig. 3, b). 
Specimens removed from areas adjacant to metal 
surfaces which had not been handled heavily showed 
little iron infiltration or inflammation (Fig. 8, a). 
Over the period studied, the amount of inflammatory 
change and iron deposit did not depend markedly 
on the length of time the metal had been buried. 

Conclusion. The preeenoe of free mon m the tissues 
adjacent to the stemlees steel is taken as evidence 
of corrosion of the metal. Such corrosion is acoom- 
panied by an ‘electrolytic inflammation’ which 
mterferes with the bone union and healing‘. Con- 
sideration of the surgical material shows that an 
inert alloy can, on occasion, behave as & toxio one. 
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screwdrivers or spanners, and is apparently more 
marked when the handling is severe. It is leas marked 
when the metal has not been handled heavily. 
The physical experiments show that it is almost 
Impossible to insert & screw without leaving some 


fragmenta of metal from the driver &dherent to the. 


screw. The amount increases markedly if any alip 
occurs during screwing. The steel used for the 
plates and screws is very resistant to corromon, but 


that used for the screwdrivers and spanners i8 not. 


Measurements show that an appreciable difference m 
electrode potential can be set up between these two 
steels, go that they form an electrolytic couple which 
` may have a harmful effect on the healing of the 
tigsue and which will act as a corrosion centre. 
These physical observations may therefore offer an 
explanation of the surgical behaviour. Other factors 
which may play & part are the plastic deformation 
of the steel and the deformation of the protective 
oxide layers since these can alter the electrode 
potential. The effect of differential transfer can be 
diminished by a suitable selection of the metal used 
both for the driver and for the screws. We find, 
for example, that if the screws are made of ‘Vital- 
lium’ alloy fhe amount of the driver transferred to- 
it is very much leas. 

Analogous experimenta in bolting operatians show 
that the amount of metal transferred from the 
spanner to the bolt head is greater than that observed 
In sorewing. ' 

We thank Down Bros. and Mayer and Phelps, Ltd., 
for gifta of medical tools and screws. 


Ms vrai 8., and Stock, W. B., J. Bone end Joint Surgery, IOA, 
247 (1948). 


* Fmk, Ooltn G., “Use of Metal in Internal Fhration of Human Bone 
Fractures”.  Oommitiee of Medical US Office of 
Belentifio Research and (Report No. 17) (1944). 
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Prof. E. P. Cathcart, C.B.E., F.R.S. 


EpwAERD Provan CATHGART, whose death oocurred 
on February 18, retired in 1047 from the regius chair 

of physiology in the University of Glasgow after 
- almost half & century of continuous devotion to the 
study of man as a whole; yet, shortly after he first 
graduated in medicine in 1900, he went to Germany 
to study bacteriology. ‘There he came under the 
influence of Voit, whom he revered as a master. At 


Cathcart, and his appointment in 1905 to the newly 
' founded Grieve lectureship in physiological chemistry 
in his own University gave his predilection full scope. 
In 1907 he published two olaia uada dn the 
metabolism of protein and of inorganic elements 
during starvation. He used Beauté, a Hungerkunsiler, 
as subject. On himself he observed the influence of 
carbohydrate and of fat on protein metabolism. 
Cathcart travelled widely ; he studied in Russia 
with Pavlov, whose influence is shown in the pub- 
lication of two papers on the gastro-intestinal tract 
of dogs. Oathcart never took kindly to work on 
lower animals ; more to his liking was his work with 


— Benedict in the United States on energy exchange in 


NATURE 


"his interest in metaboli 


March 20, 1954 ee 


man during muscular exercise. Their. jomt mono- 
graph, ‘Muscular Work", which appeared in 1918, 
is & Classic. 

In 1915 Oathoart was appointed to the University 
chair of physiology in the London Hoepital. The 
First World War was not a I wholly of 
frustration. He put his ie at the 
service of the Armed Forces and of the country, 
and out of this phase arose his abiding interest in 
nutrition, in human food habits and in the physique 
of men and women. A monograph on the anergy 
expenditure of the mfantry recruit in ming was 
written in collaboration with Lord Boyd Orr and 
published by H.M. Stationery Office m 1919. Many 
papers on similar topics appeared in the Journal of 
the Royal Army Medical Corps. 

In 1919 Cathcart was invited by his own University 
to become the first Gardmer profeasor of physio- 
logical chamistry. In 1921 appeared his “Physiology 
of Protein Metaboliam’’, one of the famous series of 
“Biochemical Mon ". Cathcart still kept alive 
paying special attention 
to the influence of muscular work. With Markowitz 
he wrote a most acute analysis of the significance of 
the respiratory quotient, being rather impatient with 
the oversimplified native interpretations then current. 
However, a shift m the emphasis of his work gradually 
became . Between 1924 and 1940, the 
Medioal Research Council published five of his reports 
on the dieta of families in different parte of Britam. 

ip of the Industrial Fatigue Research 
Board (later Industrial Health Research Board), of 
which he was to become chairman during 1933—40, 
led to work on human physique and stature and to 
the appearance of two monographs, one on the 
physique of women in industry (1927) and another 
on the physique of man in industry (1935). 

In 1928 Cathcart succeeded Noal Paton in the 
regius chair of physiology in the University of 
Glasgow. In his later years committee work and 
administration made m ingly heavy demands 
on his time; his colleagues in Physiological and 
Biochemical Societies saw progressively lees of his 
spare dynamic figure. Yet he kept alive his interest 
in the implications of physiological knowledge for 
social welfare, he did some little work on psychology, 
and his last scientific publication in 1948 dealt with 
histological wark on the innervation of the nipple. 

Cathoert's work, in spite of its seaming diversity, 
was all of a piece. His early studies on metabolism, 
on the alimentary canal and on energy exchange in 
man led on smoothly to his later work with ite wide 
social implications. 

Without being reactionary, Cathoart had yet a 
Boeptioal habit of mind. The new and the novel in 
physiology and in social Boienoe had leas appeal than 
the established facts and accepted attitudes of the 
pan Facts were naturally sacred; but comment, 

e felt, ought not to be too free in view of our essential 
ignorance of the funotioning of the integrated 
organism as a whole. Thus Cathoart resisted what 
he regarded as excessive emphasis on the importance 
of vitamins and of ‘minerals’ in nutrition; ‘nature’ 
to him was as im t, if not more important, 
than ‘nurture’. et he was & most stimulating 
teacher, in his personal relations he was kindly and 
sympethetio, and he went to endless pains to 
encourage and to help young workers. It is to be 
doubted if we shall see again anyone Bo well versed 
in-the broad principles of human biology. - 

" R. C. GABBY 


^ late Prof. J. 
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NEWS and VIEWS 


Physical and Inorganic Chemistry at Bristol : 
- Prof. W. E. Garner, C.B.E., F.R.S. 


Pror. W. E. GAEkNER is retiring after twenty-seven 
years from the Leverhulme chair of physical and 
ino io chemistry in the University of Bristol, to 
Wh he wens Inted in 1926, in succession to the 
. MeBain. Prof. Garner’s energy and 
ou ing ability have been devoted to the well. 
being of Chemistry Department and research, 
and to the fostering of collaboration between different 
departments of the University and between his 
Depertment and industry. He created the inter- 
departmental honours school of biological chemistry 
in 1950. During the Second World War the resources 
of the Chemistry Department were marshalled for 
explosives research, and Prof. Garner whole-heartedly 
applied himself to national work, becoming tem- 
porarily, in 1044, chief superintendent of armaments 
research at Fort Halstead. His researches have been 
typically broad. He has made valuable contributions 
to the study of flames and of explosions in gases and 
solids. His pioneer work on nucleation and deoom- 
pee of azides and hydrates, and on the relations 

een the physical properties and the chain 
lengths of aliphatic compounds, is of fundamental 
importance. Work on the surface chemistry of solids, 
end on the heat and kinetics of adsorption, developed 
later into an intensive study of oxide catalysts. He 
was elected to the Society in 1987, made 
president of the Faraday Society in 1940 and pro- 
vice-chancellor of the University of Bristol in 1952. 
Students and colleagues of Prof. Garner have all 
been inspired by his enthusiasm and insight, and he 
has always been approachable by even the most 
junior. Sorupulous fairness, talent for securing 
willing co-operation, and his ability to put first the 
real interests of others, have made his Department 
& most happy one. 


Prof. D. H. Everett, M.B.E. 


Pror. D. H. Evuxmrr, professor of chemistry since 
1948 at University College, Dundee, in the University 
of Rt. Andrews, has been appointed to succeed Prof. 
W. E. Garner in the Leverhulme chair at Bristol. Prof. 
Everett received his scientific traming in the Univer- 
sity of Reading, and his first researches were done 
there and at Dundee under Prof. W. F. K. Wynne- 
Jones. In 1939 he went as a Ramsay Fellow to work 
on reaction kinetics under Mr. R. P. Bell at Balliol 
College, Oxford, but after a short time jomed Bir 
Cyril Hinshelwood’s research team working for the 
Ministry of Supply. From 1942 until the end of the 
War he was attached to the War Office and under- 
took scientific liaison_missions to the Middle and 
. Far East. Prof. Everett returned to Oxford as an 
Imperial Ohemical Industries Fellow, and in 19047, 
after & short iod as lecturer in Dundee, was 
elected to an official fellowahip at Exeter College, 
Oxford. -He was appointed to the chair in Dundee in 


aqueous solutions, reaction kinetios, the thermo- 
dynamics of adsorption, and the phenomenon of 
physico-chemical hysteresis. He has also translated 
and revised Pri and Defay’s ‘Chemical Thermo- 
dynamics”, which is to be,published very shortly. 


-— 
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of the Anglo-Iranlan Oll Co., 
E Dr. G. M. Lees, F.R.S. 


De. G. M. Laes has retired from his appointment 
as chief geologist of the Anglo-Iraman Oil Co., Ltd. 
He had & distinguished record in the Firs& World 
War with the Royal Flying Corpe, mg the 
and later served as an assistant political officer in 
Southern Kurdistan. He jomed the Anglo-Iranian 
Company m 1921 and his early work lay in south- 
west Persia and Oman; he was awarded a doctorate 
of philosophy in the University of Vienna for his 
researches in Oman. He was appointed chief geologist 
to the Company in 1930 at the age of thirty-two and 
thereafter worked in many different parts of the 
world. It was a period of intensive exploration and 
development ; in all this Dr. Lees played &n important 
part, demonstrating remarkable geological knowl 
and a shrewd appreciation of practical problems. It 
was he, too, who inspired the search for oil in Great 
Britain which led to the discovery and exploitation 
of oilflelds m Nottinghamshire. In 1943 he was 
awarded the Bigsby Medal of the Geological Sooiety 
of London and in 1948 was elected & Fellow of the 
Royal Society. He was president of the Geological 
Society in 1951 and 1952. It is noteworthy that in 
his presidential addresses, delivered with his ous- 
tomary skill in exposition, he was concerned with 
fundamental concepts in geology, bringing to bear 
upon them the knowledge and experience gained in 
many countries. His work has always shown the 
essential unity of pure and applied science. 


- Mr. P. T. Cox, M.B.E., and Mr. N. L. Falcon 


FonLowiNa Dr. Leee's retirement, Mr. P. T. Cox 
has been appointed chief geologist and ration 
manager of the Anglo-Iranian Oil Co., and Mr. N. L. 
Falcon manager of the Company’s geological divi- 
sion. Mr. Cox is a graduate of Canterbury University 
College, Christchurch, New Zealand, and after a short 
period on the Geological Survey of that country jomed 
the Anglo-Iranian Oil Co. in 1024. He has worked in 
many countries, notably Peru, Venezuela, Colombia 
and the Middle East. He made a special study under 
Prof. Douvillé in Paris of Foraminifera, so important 
in oilfield geology. He was associated with Dr. Lees 
in the search for oil in Great Britain, and joint 
author with him of & paper on the geological basis of 
that search. He served with the Royal I 
during the Beoond World War and was made M.B.E. 
He returned to Persia after demobilization and 
became general manager of the Company’s oilflelds 
there in 1948. 

Mr. Falcon joined the Anglo-Iranian Oil Co. in 
1927 after graduation in the University of Cambridge. 
He served m Persia until 1936, undertaking extensive 
goa gical surveys as well as oilfleld development. 

ter he took part in the exploration drilling pro- 
gramme in Great Britain and became increasingly 
interested in the applications of air photography to 
CHE served in the Intelligance Oorps during 
the World War, his duties including the 
study of air photographs, and he was awarded the 
United States Bronze Star. Since the War, he has 
been concerned with a wide range of geological 
problems in Great Britain, Europe and the Middle 
Kast. He is author or joint author of papers on 
various subjects such as gravity-alip phenomena in 
Persia and the resulte of geophysical surveys in 
England. 


Geology Division 
Ltd. : 
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Einstein Award : Dr. R. P. Feynman 


Tum third Einstein Award was made on Maroh 14, 
the seventy-fifth birthday of Prof. Albert Einstein, 
to Dr. Richard Feynman, of the California 
Institute of Technology. This Award, which was 
established in 1950 by the Lewis and Rosa Strauss 
Memorial Fund, consists of a gold medal and fifteen 
thousand dollars, and the recipient is selected by a 
committee at the Institute for Advanced Study, 
Princeton, where Prof. Einstem works. ‘The two 
previous Awards have been made to Dr. Julian 8. 
Schwinger, of Harvard University, and Dr. Kurt 
Godel, of the Institute for Advanced Study. Dr. 
Feynman, who is a graduate of the Massachusetta 
Institute of Technology, received his degree of Ph.D. 
from Princeton University m 1942 and was professor 
of physics in Cornell University during 1945-48. 
The main field of his research is quantum mechanics 
and, particularly, quantum electrodynamics. Both 
among the results and among the oonoeptas in the 
latter fleld, some of the most i t work 
developed during the past decade is due to him. In 
this , his treatment of quantum mechanics by 
the pro lity amplitude method, and the develop- 
ment of what is known as the Feynman diagram in 
accounting for possible particle transformations, are 
especially noteworthy. 


Textile Institute: Awards 


HowonRARy fellowship of the Textile Institute has 
been conferred on Prof. 8. C. Harland, George 
Harmson professor of botany in the University of 
Manchester. Prof. Harland, who is the eleventh 
recipient of this honour, the highest that the Institute 
can bestow, is responsible for many noteble advances 
in the volume, quality and stability of cotton arope 
throughout the world as a result of his work in plant 
breeding and genetios in the Sudan, the West Indies, 
Brazil and Peru, as well as m Great Britain. Other 
awards of the Institute have been made as follows : 
Institutes Medal, to Mr. W. Howarth 
Musgrave Spinning Co., Ltd.) an ` 
Whewell (reader in textile flnidhing, University of 
Leeds) in recognition of distinguished service to the 
textile industry in general &nd to the Institute in 
particular ; Service Medal to Mr. J. O. H. Hurd (head 
of the Textile De t, Leicester College of 
Technology) for usable services rendered to the 
Institute. 


Chemical Technology In Edinburgh : New Chair 


and Department 


APPROVAL of the promotion of ordinances for the 
foundation of a chair of chemical technology and for 
the institution of a new of bachelor of techno- 
logioal science (B.Bo. Technological) has been given 
by the University of Edinburgh. This decision, 
taken after consultation -with the Heriot-Watt 


pene 

tributions to the demand for training in applied 
Boienoe, and the proposed extension in what has 
oome to be accepted as the fourth main branch of 
engineering industry is notably appropriate in view 
of local and national developments in the chemical 
industry. The new Department of Chemical Tech- 
nology will be housed im the Heriot-Watt Coll 

where ample provision for it has been made m 

extension of the College premises now under con- 
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struction. The new professor, although occupying 


the University chair, will act as head of the new 
Department in the College. The University has 
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tul c d ee d iate firms in 
Scotland and elsewhere for contributions towards 
the endowment of the char and for suitable equip- 


ment to be used for teaching purposes. 


New Chairs at the University of Nottingham 


Iw commemoration of the long and distinguished 
services of Lord and Lady Trent, the Boota Pure 
Drug Co., Ltd., has given- to the Univermty of 
Nottingham the sum of £100,000 for the endowment 
of two new professorial chairs to be known as the 
Lord Trent chair of pharmaceutical chemistry and 
the Lady Trent chair of chemical engineering. The 
announcement of this generous benefaction was made 
at & special meeting of the Court at which the 
University accepted with regret the resignation, 
necessitated by continued ill-health, of Lord Trent 
from the office of chancellor. Lord Trent became a 
member of the University ede i Council m 1923 
and was later chairman and president. By the 
charter of incorporation of the University granted in 
1048 he was created chancallor. Until his recent 
retirement he had been since 1931 chairman of the 
Boots Pure Drug Co., which m 1949 contributed 
£50,000 to the University’s endowment appeal. The 
natural interest of the Company in the development 
of chemistry found its expreasion so long ago as 1921 
when, as Sir Jesse Boot, the first Lord pina to 
whose munificence the University owes ite 
buildings at University Park, endowed the ime Jeego 
Boot chair of ohemigtry. In founding a chair of 
pharmaceutical chamistry the Company has indicated 
ita desire to encourage the study of pharmacy and 
the devel t of research. The endowment of a 
chair of ei engineering, follo the recent 
institution of the Cripps chairs of me and of, 
production i (Nature, December 19, p. 
1129), will materially aid the University m its plans 
for the farther development of the technological 
sciences. 


Year Book of the, Royal Society 


Tu recently iasued Royal Society “Year Book" (pp. 
811; from the Royal Society, Burlington House, Lon- 
don, W.1;' 1954; 15s.), like ita predecessors, is a 
volume which, apart from its usefulness as a work of 
reference, is a book to be dipped into for the host of 
scientific items—some important and somo leas so, but 
all interesting enough——which are to be found among 
ita pages. The lists of Fellows and foreign members 
occupy the first fifty pages and give their &ppoint- 
ments, postal addresses, year of election to the Society, 
awards by the Society and service, if any, on the 
Council. If is interesting to note from theese liste that 


there are four Fellows who were elected more than 


fifty years ago. T igeelgpatcaterabie og 
is so full of miscellaneous tion regarding the 


of the many types of committee and 
board, standmg orders, procedure for the council, 
medal awards, lectures, cial truste and funds, 
special fellowships and appointments, that-even the 
listing of these items is a ]gngthy affair. One revealing 
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point emerges from. these namely, the way in 
which the Society is advi on dhe various Dranoh oe of 
science by means of ite sectional committees. These 
are eight ın number and are as follows : mathematics ; 
physios; chemistry ; engineering sciences ; geology ; 
botany; zoology; and physiology and medical 
sciences. The first six have nine members each and 
the last two twelve. It is worth noting that the full 
title of the Royal Society is the Royal Sooiety of 
London, for Improving Natural Knowledge. The 
fact that it exists for improving natural knowledge is 
& sine qua non; the “of London” would seem to-day 
to be significant of the venue of ita meetings, 
for the Society 18 the premier national soientiflo body, 
being open to all members of the British Common- 
wealth and the Republig of Ireland. 


The Piltdown Flints = 


AT & meeting of the Geological Society held at 
Burlmgton House on February 24, Mr. A. T. Marston 
exhibited a number of flinte which he had attempted 
to stain with chromic acid or potassium dichromate 
in order to assist appreciation of the condition of 
the Piltdown flint recently described by Dra. Oakley 

,and Weiner (Nature, Deoember 12, 1953). Mr. 
Marston pointed out that though some of these flints 
would not stain at all, others became deeply stained. 
In the latter case, however, the stam was v 
dificult to remove. As the stain on the Piltdown 
flint had apparently been easily removed by soid, 
Mr. Marston queried wether it had indeed been 
artificially produced, and also inquired whether there 
was any possibility that traces of chromium might 
exist naturally in the ferrugjnous Piltdown gravels. 
Dr. Oakley then exhibited specimens of flint from 
Piltdown, and described testa that had bean made on 
‘all the flints illustrated in the original paper by C. 
Dawson and A. Smith Woodward. All these fimta 
had a ferruginous stain which was easily removed by 
acid, in contrast to other ‘natural’ flints from the 
Piltdown area collected at the same time, which had 
a heavy ferruginous stain that was nob removed by 
aoid. In ófe of the flinta illustrated in the original 
Pee (B.M.(N.H.) Z. 606), the preeerioe of chromium 
also been demonstrated. Dr. Oakley believed that 
the illustrated flints had been stained artificially with 
a ferruginous solution, and in one case a chromic 
solution had also been used in order to make the 
flint leas red, and so resemble more closely the 
‘natural’ flinta. \ 
New Journal of the Medical Faculty of Zagreb 

A Naw and attractively uced journal entitled 
Radovi Medicinskog F u Zagrebu (Vol 1, 

. 146+7 plates; 1953) has been started by the 

edical Faoulty of Zagreb, under the direction of 
Prof. F. Kogoj. It contains articles on a variety of 
subjocte, most of which have summaries in English 
or French. Drs. B. GuKió and Z. Krajina write on 
otitis of suckling infants, and Dr. B. Milojevió on 
his experience of the treatment of chronic suppurative 
otitis media by the endaural approach to the middle 
ear, an operation for which it is olaimed that it 


shortens the ete in hospital and makes. 
to the middle ear cavity; so. 


possible direct ap 
that the structures of this part of the ear aro 

served and most cases recover their hearing. ; 
Lj. hoteles and L. Rabadfija discuss the reactions 
o to 
adrenalin histamine, and Drs. J. Vesenjak- 
Zmijanao and V. Beliševió report on influenza in 
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Zagreb during 1950-51. Dr. N. Allegretti considers 


the function of the insular tus and insulin in 
relation to the &nterior lobe of the pituitery gland, 
the thyroid and the adrenal oortex, and Drs. E. 
ig and F. Zerzavy discuss about eighty- 
eight cases of eli adic ela oe at brth. An 
article by Dr. V. Bezjak on the classification of fungi 
isolated from man in Zagreb is the first report on 
these organisms in Yugoslavia. The early I 
and modern therapy of ignant tumours of the 
jaw and nose is di by Drs. B. Pegan and 
M. Bpoljer ; Dr. A. Brnobió writes on the etiology 
of two cases of profeesmional allergic eczema, one 
caused by silkworm larve, and Dr. Z. Jurin-Mratovié 
on the treatment with penicillin of seventeen cases 
of, scleroderma and chronic acrodermatitis. The 
good wishes of medical men will readily go to this 
promising new journal. The language diffculty will 
robably restrict its usefulnees in Britain; but the 
lusu eod French. morieris nive (BO ist OF thc 
articles, and those who wish to read them in full 
can probably arrange to have them translated. 


Society for the Bibliography of Natural History 
THs annual general meeting of the Sooiety for the 


Bibliography of Natural History was held at the. 


Geologi Museum, London, 8.W.7, on March 4. 
Mr. V. A. Eyles addressed the meeting on ''Biblio- 
graphy and the History of Science’. first part 
of the third volume of the Society’s Journal was 
issued at the end of December 1953, containing ten 
articles, of which one is an appreciation of the late 
Dr. C. Davies Sherborn, first president of the Society. 
The following were elected officers of the Society : 
President, Dr. J. Ramsbottom; Hon. Secretary and 
Treasurer, Mr. A. O. Townsend, British Museum 
(Natural History), London, 8.W.7; M 
Committee, A. G. Davis, W. N. Edwards, F. C. Fraser, 
F. J. Griffin, W. T. Stearn, C. Kirke Swann. 


Physical Soclety Exhibition 


Taa Physical Society's thirty-eighth Annual 


Exhibition of Soientiflo Instrumente and Apparatus 


will be held in the Imperial College of Science and 
Technology, South Kensington, London, 8.W.7, on 
the following dates: April 8, 9 and 12, 10 am— 
8 pm. ; 10 and 13,.10 a.m.—5 p.m. The 


and 
morning of Apr s (10 &8.m.—2 p.m.) will be reserved 
for Fellows of the Society and the preas only. This 


' year the Exhibition is confined to the main buildmg 


of the College, Imperial Institute Road. Three dis- 


courses (each ab 6.15 p.m.) will be given as follows: ' 


April 8, “Electrical Contacte", by Prof. F. Llewellyn 
Jones ; -April 9, “An ifici i i 
Mr. W. Lawrence ; 
Surface Micro-topography by Optical Methods”, by 
Prof. 8. Tolansky. ers for the usual “Handbook” 
(6s., or 7s. 8d. by post) and all matters relating to 
the Exhibition should be addreased to the Physical 
Society, 1 Lowther Gardens, Prince Consort Road, 
London, S.W.7. 


Soclety for Analytical Chemistry  * 
Tun eigh 
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and Southampton), eighteen meetings were held by 
its Sections and Groups during the oourse of the 
year. At the conclusion of the meeting, the Bernard 
Dyer Memorial Lecture of the Society was given by 


Dr. E. B. H who spoke on ‘The Contribution 
of Publio and Other Analytical Chemuista to 
Publio Welfare". The following offüloers and members 


of council were elected for the forthooming year: 
President, D. W. KentJones; Past Presidents 
serving on the Counoil, Lewis Eynon, G. W. Monier- 
Williams, J. R. Nicholls and G. Taylor; 
Presidents, O. A. Adams, A. J. Amos and T. 
MoLachlan; Honorary Treasurer, J. Hamenoe ; 


Irving, A. G. J , R. E. Stuckey and O 
Whalley ; Eaz-Offoto Members, T. W. Lovett (cbair- 


man of the North of England Section), R. 8. Watson 
(chairman of the Scottish Section), A. M. Ward 
(chairman of the Microchemistry Group), A. A. 
Sroales (chairman of the Physical Methods Group) 
and L. J. Harris (chairman of the Biological 
Methods Group); Honorary Assistant Secretary, 
N. L. Alport. 


Garth Field Studies Centre 


Toa Garth Memorial Youth Hostel and Field 
Studies Centre (by Aberfeldy, Perthshire) is situated 
among fine Scottish mountain scenery and country- 
side which give excellent opportunities for work in 
zoology, botany, geology, geography and archmology. 
Certain rooms in Garth House are occupied by the 
Scottish Field Studies Association, among which are a 


library—lecture room and & small laboratory. Aooom-: 


modation is available for individuals and for parties 
lag 30-40. This year, the warden (Mr. F. N. 

) will conduct two courses on the botany of 
the area (July 10-17 and 24-31). Further information. 
can be obtained from the Joint Honorary Secretary, 
Soottiah Field Studies Association, Department of 
Botany, The University, Glaagow, W.2. - 


University Visitors to Great Britain 


Tus Association of Universities of the British 


Commonwealth (6 Gordon Square, London, W.O.l) 
publishes a list of ‘‘Academio Visitors to the United 
Kingdom”, based principally on information fur- 


proximate date of 
departure; and non-professorial staff of Colonial 
; their long vacation in Britain, 

with approximate dates. d 


Announcements 


Sip ArwmxaxpHn FLEMING, emeritus professor of 
baoteriology in the University of London, has been 
elected a foreign associate of the Paris Academy of 
Sciences in succession to the late Prof. M. Lugeon. 
Prof. Léopold Escande, professor of the mechanios 
of fluids in the University of Toulouse, has been 
elected a non-residend member of the Academy in 
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succession to the late Prof. E. Bataillon. Prof. 
Gabriel Fo&x, profeseor of experimental physics in 
the University of Strasbourg, hae been elected 

for the General Physica Section in 
succession to Prof. L. Néel, recently elected a non- 
resident member. 


Mr. A. QG. Paacook, secretary of the Scientific 
Instrument Manufacturers’ Association, has resigned 
and joined the board of Mervyn Instruments, St. 
John’s, Woking, Surrey. He is well known as the 
honorary exhibition secretary of the Physical Society. 


Pror. RAGNAR Grant, director of the Nobel 
Institute for Medicine, Stockholm, will give the 
Silliman Lectures this year, his subject being ''Eveoep- 
tors and Sensory Perception”. The Lectures, which 


are open to all those interested m ne iology, 
psychol , psychiatry and related fi , will, be 
given in ale University on April 29 and 80 and 


May 8, 4, 5, 6 and 7. They mark the fiftieth &nni- 
versary of the first Silliman Lectures on “The Inte- 
grative Action of the Nervous System”, given} in 
1904 by the late Sir Charles Sherrington. 


CommonwHattH Fund hate lid members of 
the United Kingdom Home Civil joe to study in 
the United States during 1954-55 have been awarded 
to the following: A. Currall (Ministry of Materials), 
D. W. Davies t of Scientific and Indus- 
trial Research) and L. E. J. Roberta (Atomic PE 
Research Establishment). e Similar fellowships for 
those in the Colonial Civil Service have been awarded 
$o A. L. C. Thorne (Nigeria) and K. J. Henderson 
(Federation of Malaya). 


Tum Chemical Society is offering a Oorday—Morgan 
Award for 1058, consisting of a silver medal and & 
monetary prize (150 guineas), which will be made 
to the British chemist who published during 1953 
the most meritorious contribution to experimental 
chemistry, and who, at the date of publication, had 
not atteined the age of thirty-six years. Applications 
or recommendations in respect of the Award must 


- be received not later than December 31, 1954. Further 


information oan be obtained from the General Secre- 
tary of the Society, Burlington House, London, 
W.1. 


Tam Colorado Behool of Mines, Golden, Colorado, 
is pu b dues soholarship to a male student 
from Eng the academic year 1954-55. The 
scholarship, which. ig renewable for a maximum 
spat of four years, carries exemption from tuition 

(about 425-475 dollars a year) but does not 
cover student’s fee or personal expenses (about 80-110 
dollars & month). Further particulars may be 
obtained from the Cultural Affairs Officer, American 
Embassy, 41 Grosvenor Square, London, W.1, or 
from the Secretary, Association of Universities of the 
British Commonwealth, 5 Gordon Square, London, 
W.O.l. Applications must be sent to the latter by 


May 1. 

As npn of the Tenth International Congress of 
Agri tural and Food Industries, to be held in 
Madrid during May 80-June 6 (see Nature, February 
20, `p. 889), the Internatibnal Federation of Fruit 
Juioe Producers is holding its third international 
congress, which will take place during June 1-2. 
Persons in Great Britain who wish to attend should 
write to the Apple Juice Producers Association of 
Great Britain, 8-9 North End, Wisbech, Cambe, 
from whioh further information can be obtained. 


- 
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DEEP-SEA RESEARCH 


JEVEN pepers, a foreword and a brief note on a 
symposium held m the Jane Herdman Geology 
Laboratories of the University of Liverpool during 
September 1-2, 1958, constitute the first number of 
a new scientific quarterly journal, Deep-Sea Research”, 
sponsored by the Joint Committee on Oceanography 
of the International Council of Soientiflo Unions. All 
contributions deal essentially with the floor of the 
oceans, in accordance with the terms of reference of 


ita policy is to remain focusédd on deep-sea floor 
problems and research, the emphasis being mainly 
geological rather than oceanographical exoept by 
contingency. <A title such as ‘Deep-Sea Floor 
Research” would thus appear more accurately to 
express the substance and intention of the journal, 
and would be more likely to attract those, besides 
to whom its contents would be of 
greatest concern and interest. : 
In the first article, on “International Collaboration 
in Deep-Sea Research’, Dr. J. D. H. Wiseman 


(London), ident of the Joint Commission on 
Ocean , cites the complexity of the problems 
to be so together with the high cost of equipping 


and maintaining oceanio research expeditions, as the 
case for the practical necessity of international ool- 
laboration in such work, an essential prerequisite of 
which are accurate bathymetric charts of the sea-bed. 
Those produced by the International H lo 
Bureau, Monaco, and oollectively styled ‘ 


. The paper further 
deals with recent scientiflc developments in 
floor research ; for le, the invention by Dr. B. 
Kullenberg (Sweden) @ new long-oore (20 m.) 


Eoo Me Wok in conjunction with the United 
tates Navy Coast and Geodetic OTS ; 
the acourate measurement of the rate of heat-flow 

the 368 floor by & oo-operative effort 
j soientiflo workers; and a 


* HResesroh, 1, No. 1; October 1068. 64. (Published 
the , 242 N 
pum. No Pisces Ge I Mis cies Bai, 


A 


establishing a permanent, non-governmental bureau 
or council to act as an advisory and promoting 
organisation for the conduct of deep-sea floor and 
contingent investigations. In this, one may be 


oen Toe aay Ogre E 
organizations, national or other, might well an 
“A second paper, by Dr. Wiseman and Mr. C. D. 
Ovey, the secretary of the above-mentioned Joint 
Commission, usefully sets out a list of ved and 
defined terma, with a statement of principles 
to govern nomenclature, which it is proposed should 


be applied to deep-sea, ical features. Some 
of the terms, such as ‘oontinental borderland’, 
"borderland ' ‘SeaBCarp’ igh’, ‘seamount’, 


slope’, (^! 

‘tablemount’; 'seapeak' and ‘sealmoll’ are new; and 
the list, which is largely the work of the British 
National Committee on the Nomenclature of Ocean 
Bottom Features, set up under the corresponding 
International Committee of the International Associa- 
tion of Physical Oceanography, is now published in 
order to test the degree of universal acceptance and 
employment of the terms before the parent Com- 
universally and adopted, would, by the 
introduction of systematic nomenclature on the lines 
Pd obviate much future confusion and 
iguity in the specification of oceanic bathy- 

metric features. 
Prof. Hans Pettersson (Sweden), in a third paper, 
I account of the origin aims and 


th at which a long core 
was taken. being 7,500 m.. Bottom profile records to 
more than 7,000 m. were also made, revealing that, 
in these abyæal regions, as in lesser depths,’ flat 
areas of practically uniform I are’ the 
exception rather than the rule. As Prof. Pettersson 
points out, this new fact raises important lons 


means, some of them devised during, 
and by members of, the expedition, wero employed 
in the measurement of the thickness of the bottom 
sediment, in ming bottom water movements 
in very deep water by study of its optical properties 
and the prevalence and stratifloation of suspended 
particles, and in the taking of undisturbed water 
samples quite near to the bottom. Large, quantities 
of water were collected and preserved for uranium 
and radium and trawling operations 
were oarried out at great ths in the North Atlantic 
Ocean to study. the ab fauna. It is hoped that 
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at least the essential scientific resulta of the expedition, 
some of which have already appeared, will be pub- 
lished before the end of 1956. 

is a contribution by B.O. Heezan, 
. T. Miller, of the Lamont Geological 
ork, 


The next 
M. Ewing and 


Barbados”. Early flighta'over marine areas with an 
airborne indicated that correlation 
might exist between topographical features and the 
character of the magnetic field. By enclosing this 
instrument in a non-magnetic, streamlined, water- 
proof case, and towing it behind a ship, magnetic 
surveys of oceanic areab have become possible with- 
out the use of specially constructed, non-magnetic 
veesels, and the above authors give an account of 
such & across the Atlantic in 1948, when west 
of Dakar for 170 miles the magnetio fleld was found to 
be amooth with anomales of leas than 25 gammas. 
Anomalies of 50 to more than 200 gammas, 6-40 
nautical miles in width, were encountered from the 
Cape Verde Islands region to Barbados. The topo- 
graphical contrast between the deep ocean basins and 
the Mid-Atlantic Ridge was not reflected m the 
anomaly curve, while anomalies observed over, 
the sub parts of the Cape Verde Ialande 
showed the effect of known volcanic islands, No 
such anomaly was observed near Barbados, or over 
the continental in of Africa. 


ophoride were found to be the chief subscribers to 
sedimentation to depths `of at least 4,000 m., the 
total volume of caloareous flagellates generally 
amounting to more than 50 per oent, and often 
95 per cent, of the phytoplankton in the bethypelagic 


zone. 

Dr. Wiseman and N. Hendry, from & unique 
bottom sample oollected by H.M.S. Challenger in 
1951, write on the asignifloanoe and ‘diatom content 
of a deep-sea floor le from the neighbourhood 
of the greatest oceanic depth. The sample was from 
& depth of about 10,505 m. at a position about five 
miles from the known oceanic depth in the 
Marianas Trench’ and was taken by means of & 
Baillie rod. The position was about 60 nautical miles 
west of that at which, during her classical voyage of 
1872-76, the former H.M.S. Challenger took a similar 
dax a oca The two samples were 
I in colour and of proportionately the same 
amounts of organically produced silica; but differed 
in the proportions of the organisms the 
earlier material being almost entirely composed of 
radiolarians with few diatom fragments, while 
approximately 4 per cent of the recent sample con- 
sisted essentially of diatoms with minor amounts of 
radiolaria, There was clear evidence of eroaion, the 
authors state, in electron microscope photographs of 
le. In conctusion of this article, the 


of the new journal is one giving 
greatest oceanio sounding and tho topography of the 
Marianas Trench, by Dr. T. F. Gaskell, J. O. Swallow 
and Commander G. B. Ritchie. 


1 feo Nature, 145, 806 (1040). ` 
3 Bee Nature, 109, 601 (1952). 
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THE TRAVELLING SCHOLAR 
IN EUROPE 
BRITISH COUNCIL ACTIVITIES 


1; 1954) and to the di 
within the British Commonwealth at the 
of Universities of the British Oommon- 
th last July. The experiment began as the 
product of a cultural convention in 1946 between 
the ‘Governments of the United Kingdom and of 
Belgium, and the British Council was designated as 
the principal agent of the British Government m the 
joint administration of the mixed commissions estab- 
lished to furthef the aims'of this and similar con- 
ventions concluded between the United Kingdom 
and séven other European countries. ~The British 
Council entrusted its responsibility for carrying out 
recommendations regarding university mterchange 
to ita Universities Advisory Committee, with Sr 
James Mountford as chairman ; but in 1950 a special 
ing committee, under the chal ip of Sir 
avid Hughes Parry, the vice-chancellor of the 
University of London, was constituted to deal with 
proposals for foreign university mterchange. 

As a result of discussions with representatives of 
universities and education authorities in seven 
European countries, it became clear that there was 
& wid demand throughout for the 
Te-estab li t and increase of sacadamio contacts 
with the United Ki om, and that twp mam types 
of visit were i the short visit of a few days 
to a week to enable scholar to meet scholar for the 
exchange of ideas, to give one or two formal lectures 
or to participate m oolloquia; and the longer 
teaching visit of up to a term m More 
recently, Belgium has voiced & desire for the inter- 
change for ahort periods of younger university 
scientists who have not yet achieved an international 
reputation. Concentrating first on the short visit by 
teachers of established tion, an agreed Foreign 
University Interchange Scheme with I came 
into operation in 1948. This was followed by 
similar arrangements with the Netherlands and 
Norway in 10498; with France and Austria in 
1950 ; with Western Germany, Italy, in, Sweden 
and Switzerland in 1951; and with Fi and 
Portugal in 1952; were also oon- 
cluded with Yugoslavia for an mterchange scheme 
to commence in the academic seasion 1953-54. In 
all, the Scheme provides for a total of fifty-four visits 
to United Kingdom universities from thirteen 
countries each seasion, and for a like number of visits 
by British university teachers to universities in these 
countries. g 
` Binoe the first Scheme came into operation in 1948, 
252 such visits have taken place between universities 


in the United Kingdom in the other participating 
countries. While the principles of procedure vary 

* Untversity Bebween the United and Other 
Zuropean Countries. Schemes 
a Farei Cis United - &nd Other 
Comines In Hurope, ihe 
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cup ey Hom ene: oduatry to anottier, it has been 
p that academio interchange can be organized 
centrally without undue threats to I I 

autonomy and with economy in the administrative 
organization necessary. It is also olear that the 


short-period interchange visit meets a real need : 


no fewer than two hundred nominations are now 
received each year from United Kingdom universities 
for the inooming visita, and the n of invitations 


extended to British scholars by. foreign universities 
leaves no doubt that the value of such visits is 
recognized just as fully by the other ting 
countries. Although some universities have inde- 
pendent schemes of their own which contribute to 
the total of interchange visita, it can be said that the 
Foreign University In Scheme plays a sub- 
stantial pert in the renewal and furthering of 
academic contacts, with all that such contacts Imply 
for international understanding and the advancement 
of knowledge. 

Limited I ts have also been made in the 
provision of longer teaching visita. There are now 
four travelling lecturers attached ‘to the French 
Institute in on who give regular courses at 
universities in the United Kingdom, and the British 
Council has to some extent met from abroad 
for ammilar teaching visita by British lecturers. Eight 
teaching visits for a month or more have been paid 
by British university teachers to universities in 
Austria, Finland and France. While the value of 
the longer teaching visit has bean amply demon- 
strated, the reduction of the JBritmh  Counoil's 
grant-in-aid has necessitated the termination of such 
. visits for the time being. 

On a different level, the interchange of students 
for postgraduate study has also become well etab- 
lished as & two-way traffic. For a number of years 
the British Counoil has offered scholarships tenable 
in the United Kingdom to students from other 
countries throughout the world. During the five 
academic seasions under review, 410 awards have 
been made, mostly for postgraduate study at a 
university for one year, to students from 
countries with which reciprocal scholarship schemes 
are in operation. In reciprocation, foreign govern- 
ments and universities are now offering annually for 
postgraduate study in fifteen European countries 
more than & hundred such awards to British studenta, 
mostly for one year; and the British Council hag 
been asked by these_governments and universities to 
aist in the administration of the soholarships, and 
usually to arrange with the Universities Advisory 
Committee for convening selection boards to reoom- 
mend suitable candidates. The number of 
applications received indicates that the facilities are 

y appreciated on both aides. 

There are also certain direct exchange arrange- 
ments between universities in the United Kingdom 
and in other European countries, and M 
and fellowships offered by individual universities 
to the total volume of student interchange. While 
the immediate results of interchange at this level 
may be less parent than with interchange at the 
teaching level the first-hand experience gained 

rovides a valuable cultural link between the United 
ingdom and other countries. On the evidence of 
this report alone, reductions in the British Counoil's 
grant-in-àid, which compel the interruption of such 
Interchange at all levels, are scarcely sound economy. 

There m a further reason why the Government 

should take oare to ensure that the British Council 
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has sufficient financial resources to further interchange 
sohemes on a reasonable scale. In December 1953, 
the Committee of Ministers of the Council of Europe 
signed in Paris five conventions, the most Important 
of which will materially help young people from any 
of the sixteen member States m seeking admission 
to the universities of any of the others. The Con- 
venton commits the governments to the acceptance 
of international standards, but gives no guarantee 
of admision to a university, although the foreign 
student may be spared some troublesome examination 
when making application for admission. 

The treaty powers are required to report progress 
In a year's time. No British Government either could 
or would attempt to dictate to the universities 
regarding the conditions or qualifications which the 
Universities accept for admission, though British 
universities have been very unwilling to promise 
acceptance of equivalent qualifleations of studies 
from outaide the Commonwealth and the United 
States. Exoeptions are in practice frequently granted, 
but both foreign students and officials are often 
perplexed by the apparent anarchy of regulations 
and variations from one university to another 
through which the wandering scholar has seldom 
shown much skill in ing’ his way. While the 
Government may well, particularly m view of the 
discussions at the Universities’ Congress in July, 
expect the universities to give proof that they can 
really unite to make things easier for the individual 
student or scholar—who after all is nearer the 
wandering scholar or student of the Middle Ages 
than those whose movementa are formally organized 
in interchange schemes—the Government must at 
least set the example of seeing that no short-sighted 
parsimony curtails what is already being done so 
admirably by the British Counoil and other bodies. 


THE NATURE CONSERVANCY 


A article surveying the first two reports of 
the Nature Conservancy*, covering the work 
of the Co for the period up to September 
80, 1952, and for the year ended September 30, 
1953, appears on p. 516 of this issue of Nature. 
Apart their special scientific interest, they 
are of general interest as contributing to that 
wide un of the nature and import- 
ance of the work of the Conservancy which the 
Huxley Committee recognized as essential to the 
success of any system of nature reserves. Although 
the Nature Go 

Charter “to provide scientiflo advice on the oon- 


. Report of the Nature Conservancy for 
1952. Pp. l+38. 1s. 34. net. 
ended 80th 


` 
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societies, and it is the Conservancy’s duty to enoour- 
age and, where possible, extend this voluntary effort. 

In the establishment of reserves in Great Britain, 
the Conservancy has obviously enoountered some of 
the saine eue as the National Parks Com- 
mission, In present judgment a considerable 
acceleration of the acquisition and declaration of new 
‘national nature reserves is essential in order to : 
vent the loes of sites of irreparable i i 
has proved a far more complex and difficult under- 
taking. than was at one time supposed. Increasing 
pressure and mobility of tion, and changing 
economic, technical and ence requirements are 
simultaneously reducing the available choice of 
surviving ee a habitats and are greatly 
increasing difficulty of safeguarding them against 
competing claims, disturbance or deterioration. At 
September 30, 1952, nme nature reserves had been 
declared—two in Sootland and seven in England: 


: P 
reserve areas, though the Kingley Vale and Ham 
Street reserves were substantially increased during 
the year. Negotiations over a number of other reserves 
had, however, led to 


tions during the coming year is anticipated. Spec 
reference is made to Roudsea Wood, Westmorland, 
which, under & nature reserve agreement, will be used 
as a study and experimental area for the neighbouring 
Merlewood Research Station and to the Cairngorms. 
Approaches from the Scottish Committee of the 

to landowners concerned regarding the 
rade tu EE & national nature reserve in the 
Cairngorms without prejudice to the climbing publio 
addo Abs olemata fctnaCian of a etica peris dn 
accordance with a resolution passed at a meeting in 
Inverness in January 1958, met with sympathetic 
response. By the end of September there was reason- 
able ground for hoping that any remaining points of 
difference might be away and this group of 
mountains permanently safeguarded as a nature 
reserve. 

The National Parks Act algo empowers local 
authorities, in consultation with ths Conservancy, to 
pet up reserves, and although there are difficulties, 
puru a a peices acne nena? 
iological management, the progress made mdicates 
the existence of an encouraging amount of local 
understanding and support for the Conservancy's 
work. The first local.authority to establish a nature 
reserve in its area was the Lincoln (Parts of Lindsey) 
County Council, which on August 1, 1952, made the 
requisite declaration of an area of some 800 acres of 
sand dune and salt mareh facing the Wash at Gibraltar 
Pomt. The East Lothian County Oouncil has - 
ceeded similarly with the declaration of Aberlady 
Bay, while in June 1958 a declaratian by the Skegness 
Urban District Council in respect of that part of the 
Gibraltar Point range of dunes within its éwnership and 
ita boundaries brought the original area to 500 acres, 
all to be managed by the Lincolnshire Naturalista’ 
Trust, Ltd. The Conservancy has also been consulted 
by the Cumberland County Council about the sand- 
dunes opposite -Ravenglass, where there is an im- 
portent gullery and ternery. Not only was great local 
interest shown. in the complex relation between the 
bird colonies and the neighbouring human com- 
munities, but also all parties were agreed on the 
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roperties of natural history 
Lin Idwal on the Penrhyn estate; Blelham Bog 
and North Fen, Esthwaite, in the Lake District ; 
Boolb Head Island; and the Ruskin Reserve near 
Abingdon. There wil be public a&ooeem. The Con- 
pervancy has made temporary to the Royal 
Society for the Protection of Birds Reserve at 

and to the Norfolk Naturalists’ Trust 
Reserve at Hickling Broad for the employment of 
watchers or maintenance staff with the view of 
et aceasta ii ar iran dur t 
While the most satisfactory division of responsibility 
and of labour between the various interested bodies 
has still to be worked out, the Conservancy haa. 
been much. encouraged by the constructive and 

ive attitude which is so evident. 

One reason for ing these and for 
giving them wide publicity is that they should help 
to remove the misunderstandings as to publio aocess 
which have impeded negotiations, though probably 
to & leaser extent than in those leading to designation 
eats asp Neither-the designation of & park 
nor the declaration of & reserve confers any rights of 
public access, and the Act excludes declared nature 
reserves from its provisions for making &ooesB agree- 
ments in respect of what is defined in the Aot as 
‘open country’. This does not mean that access to 
reserves will be generally denied. The Conservancy's 
policy is to allow a4 much access as is compatible 
with the proper scientific management of particular 


access must be carefully controlled ; 
access by permit, subject to compliance with stated 


open. 

publio &ooees is appended to the report for the year 
ended September 30, 
should both remove misunderstandings and enoourage 
the local and general oo-operation so helpful to the 
success of the Conservancy’s work. Moreover, there 
is much material in these reporta which demonstrates 
the importance of the scientific work of the Con- 
servancy to the national economy. Now that ite 
research stations at Merlewood, Morecambe Bay and 
at Furzebrook, Poole Harbour and ite fleld stations 
(Anancaun on Loch Maree and Moor House, West- 
morland) are equip and at work, and the initial 
reconnaissance and listing of sites of scientific import- 
ance ig virtually finished in England (although much 
remains to be done in Scotland and Wales), it is to be 
hoped that the Conservancy will not be too pre- 
oocupied with its research programme to neglect this 
important task of education and interpretation. 
Exposition at the appropriate moment o the sig 
nifloanoe of the resulta obtained in some of ita goientiflo 
work, such as that on coastal erosion or the effecta 
of spraying hedgerows and road-side verges with 
herbicides, or its studies on the ecology of the rabbit 
or of the introduction of reindeer in Scotland, could. 


foster public understanding and goodwill, and thus 


help to ensure both that the modest sums required by 


no. 4403 March 20, 1954 


the are provided by Parliament and 
that public acoess to the reserves o&uses neither 
abuse nor friction. It is sati to note that in 
the latest report due stress is laid upon the develop- 
ment of the educational, information and intelligence 
aspects of the Conservancy’s work and the preparation 
of suitable publications. 


SICKNESS IN ENGLAND AND 
| WALES 


JACO esL oe ort rom the Ded iras 
General* describes three attempts to obtain 
statistics of morbidity, as distinct from mortality, 
in England and. Wales. The study of mortality 
statistics was one of the main instruments of pre- 


attempts to obtain information about human 
populations and not merely a by-product of adminis- 
of morbidity are fragmentary and unsatisfactory, 
though they are of even greater potential interest 
than the mortality-stetistioe. Most of the existing 
morbidity statistica, such as those derived from the 


Survey, using & designed. sample, 
attempted to obtain information about sickness, 
duration of moapacity and frequency of medical 
consultation among the whole ulation. In 
Inoiple, its resulta (here tabulated by age, sex and 
moome of the persons interviewed) are of great 
importance in connexion with the operation of the 
National Health Bervioe. In practice, the information 
obtained lacks precision, particularly as to the 
nature of the diseases causing incapacity. At best, 
the Survey provided information about what people 
thought was the matter with them. There is internal 
evidence, almo, of the operation of memory effects. 
Nevertheless, the resulta of the Survey are interesting 
m themselves and will be even more interesting when 
they can be correlated with relevant statistics from 
other sources. Among these may be mentioned the 
results of an inquiry i hospital in-patient records 
conducted by the Registrar General, and the results 
of an analysis of claims to sickness benefit under the 
National Insurance Acts conducted by the Ministry 
of National Insurance. These results are 

to be published in due course. In the meantime, it 
seams unfortunate that the Sickness Survey was 
abandoned m the interests of financial economy in 
1952. Whatever the faults of this particular Survey 
may have been, investigations on similar lines offer 
the only means of obtaming morbidity statistios 
covering the whole population. : 

The second of the three studies illustrates another 
source of morbidity statistics, namely, records of 
admissions to hospital. The study is devoted to 


- 


* The Registrar General's Statistical Review of and Wales 
for the year 1940: on General , Cancer and 
Mental Health. Pp. ix -186. (London: H.M.B.O., 7s. Gd. net. 
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statistics of mental disorders derived from the records 
of mental hospitels under the National Health 
Bervióe. The results are interesting in themselves, 
but also serve to show the limitations of this source 
of information. The form designed for this mquiry 
I licated to be satisfactorily completed 
iha hospitals This is the converse of the usual 
situation in whioh the tal administration pro- 
duces records i and standardized 
for the purposes of social medicine. The third study 
describes some of the resulta of the Cancer Regis- 
tration Scheme relating to 1947 and 1948. Statistica 
lished 


elsewhere. This is an interim study describing an 
early phase of the construction of a complete 
statistical picture of this eee At 
present it covers only pert of population (that 
served by the hospitals taking part m the Scheme), 
but it achieves a high degree of diagnostic accuracy. 
It will in the end, no doubt, combine both accuracy 
and completeness. At present the tables give 
information about numbers of cases by age and sex 
and about the delay between first symptoms and 
starting of treatment for canoer of various sites. 


EARTHQUAKES DURING 1953 
"s five earthquakes which did mbdst damage 


12 (magnitude 7?) in Peru. In addition, 
nineteen other earthquakes were of magnitude 7 or 
more, the greatest being on November 25 (magnitude 
81) near Japan. i 

Fourteen earthquakes had foci at depths of 200 km. 
or greater, the occurring on April 14 (mag- 
nitude 7) in western Brazil and on November 4 off 
Korea, both having a depth of focus of 650 km. 

The Persian earthquake in February occurred in 
the Provinoe of Khorasan and devastated Shahrood, 
Torroud and neighbouring villages, killing hundreds 
of the inhabitants when their houses collapsed on 
them. 

The Turkish earthquake of March 18 occurred 
south-east of the Dardanelles in the region of Chanak, 
Balikeser, Yenioe and Gonen, where more than a 
quarter of & milión pounds ‘sterling damage was 
done and hundreds of people were killed by falling 
debris and the fires which followed the earth- 


quake. 

The swarm of earthquakes in the Greek Ionian 
islands of Cephalonia, Ithaca and Zante culminated 
in the shook of magnitude 7} on August 12 and 
caused great damage, there being 394 deaths and a 
further 941 casualties (see Nature, August 23, p. 332). 


the swarm of August 9-81. 
The earthquake which did damage in the Paphos 


district of Cyprus on September 10 had a smaller 


I than the others mentioned; but in the 
Stroumbi, Kithasi and Ayios Nikolaos, and even as 
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"far as Limassol. much damage was caused; forty 
people were kiled, a hundred injured, and just 
after the earthquake some four thousand were 
homeless. 

From the reports from sixty-one observatories 
throughout the world, the epicentre of the earth- 
quake of December 12 has been caloulated by E. 
Peterschmitt and L. Behe at Strasbourg to be at 
lat. 3-7? S., long. 80-7 W., whioh is near the coast 
of Peru. Several people were killed as a result of 
this earthquake, and there was heavy property 
damage at Tumbes, Corrales and in the surrounding 
distriot. 

Reports were received during the year directly 
from individual stations at erdeen, Arkansas, 
Belgrade, Cleveland (Ohio), Durham, Fa ; 
Karlaruhe, Kew, Lisbon, Lwiro (Belgian Congo), 
Pasadena, Perth (Western Australia), Toledo and 
Ecole; from collecting stations at De Bilt, Stutt- 
gart, Wellington (New Zealand) and Zurich; and 
also from the International Sexmological Association 
at Strasbourg and the United States Coast and 
Geodetio Survey in co-operation with Science Service 
and the Jesuit Seiamological Association, where 
observations are collected and preliminary epicentres 
determined. ERNEST TILLOTSON 


RADIO EVIDENCE OF THE 
EJECTION OF VERY FAST 
PARTICLES FROM THE SUN 


By J. P. WILD, J. A. ROBERTS and 
J. D. MURRAY 


Division of Radlophysics, Commonwealth Scientific and 
Industria] Research Organization, Australia 


Ta method of studymg movements in the solar 


atmosphere by observing the spectrum of high- 
intensity radio noise from the sun has been disoussed 
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in previous communiestions!:?, It depends on the 
simple hypothesis that when the spectrum shows an 
abrupt low-frequency cut-off, the frequency of this 
cut-off can be identified with the critical escape- 
frequency at the souroe, and henoe used for determining 
the height of the source in the solar atmosphere. 
The hypothesis has previously been applied to the 
outbursts of long duration for which the characteristic 
glow drift of the cut-off frequency can be explamed 
in terms of disturbances which move outwards 
through the solar atmosphere at velocities of the 
order of 500 km./seo. is result was confirmed in 

terms by the directional observations of 
Payne-Soott and Little’. More recently, the oritical- 
frequency hypothesis has been further substantiated 
by evidence that the observed cut-off must be 
attributed not to the natural profile of the emitted 
spectrum, but rather to severe attenuation of the 
lower frequencies m their escape from the sun’. This 
evidence was obtained by comparing profiles of the 
fundamental and the second harmonic (which 1s 
presumably unattenuated). 

In the present communication we offer similar 
evidence for the application of the same hypothesis 
to another, more common, type of burst in which 
the frequency drift is'‘much faster. Thenoe we infer 
the existance in the solar atmosphere of corpuscular 
ejections which move outwards at about one-fifth 


the velocity of light. 


Type Ill Bursts 


Using the previous nomenclature‘, we shall refer 
to the two spectral classes mentioned above as type 
II (slow drift, duration 5-10 min.) and type III (fast 
drift, duration 5-10 sec.) respectively. In the course 
of observations between August 1952 and August 
1953 with a wide-band (40-240 Mo./s.) spectroscope, 
it was found that nearly all bursta, excluding those 
in noise storms, belonged to one of these two classes. 
In all, four outbursts of type IL were recorded and 
several- hundred bursts of type IIT. The latter 


100 200 50 


Time (Be0,) | 

e 
LE 
p 


of Intensity tn the z 
4, doas BOOT UE. c) Harmonlo pair, Juns i. 1855, 


Jan. 
V.T, 


No. 4403 March 20, 1954 


Height above photosphere (10* km.) 





Timne {1 division = 5 sec.) 
1. PIE or desiyes mouon in; HUS solar atacepuers MiA 


ue I DIA numbers on the curves 
DTT and An ay in units of 10" im foe, Tho 
fret, herd and ffth la oand b, respectively 


occurred sometimes in isolation but more commonly 
m small groupe. On a few occasions we observed an 
Intense compact duster of type III bursts produoi 
high-level radiation &lmoet continuously for a iod 
of 1-2 min. Wo have ovidevios ‘hab such. clusters 
cci a hac wie e cade 

The dynamic spectrum of a simple type III burst, 
of the- kind described previo ^ i shown in 
Fig. 1 a. The extends over the entire 


with time. But the greater frequency-range 
present apparatus has revealed new features in 
hed First, the rate of drift is often 
O to so rapidly at the lower fre- 
quencies that the emitted peak becomes almost 


is common to find bursts occur- 
ring in Àatmon4o paws, in which 

features of a burst are 
uplioated at double the fre- 
quency (see Figs. 1b and o). 
Just as in the case of type 
II bursts, oomperison of the 


during escape. 
that justifles the E of 
the oritioal-frequency hypothesis 
to type ILI bursts. 

Two explanations based on 


this hypothesia have been sug- 


© 
Al 
Height above photospheré (105 km.) 


is attributed to the motion of 
a disturbance which trevels out- 
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ward through the solar atmosphere, thus passing 
through regions of steadily 

density. In the other, it is attributed to the vide: 
dispersion of a stationary, dense cloud situated in 
the outer corona. The latter interpretation now 
seams untenable because, with any reasonable dis- 
tribution of electron-density in the cloud, the .pre- 
dicted band-width would be much broader than that 
observed in many of the bursts (for example, Fig. 1 o). 
In what follows we adopt the former interpretation 
and show that it acoounts naturally for the known 
properties of the burste. On current evidence the 
case in favour of this interpretation seems strong in 
view of the very reasonable physical l PA Mem nu ib 
yields and the simplicity with which ıt 

more licated disturbances (‘ ene ie ey ) 
discussed below. 

The derived movements associated with a repre- 
sentative selection of type III bursts are shown in 
oe 2 as & plot of coronal height against time. In 

the crifical-frequency levels have been 
a aA from the Allen—Baumbach el and the 
obeerved range of levels has been ed by using 
second harmonios. The initial velocities he in the 
range 3 x 10:'-10* km./sec. (0-1 c.—0-8 c.). Although 
in some cases the velocity remains almost constant 
throughout the observed range of heights, none has 
yet been found with outward acceleration. However, 
deceleration is common, and in cases such as Fig. 1 b 
(corresponding to the last curve of Fig. 2), the dis- 
turbance is a tly brought to rest at some height 
vods dhe obser el Tende In some bursts there is 
evidenoe of Pon ee Bpfead in velocity," whereas 
in others the narrow bend-width means that the 
spread could be no greater than about 20 per cent of 
the mean velocity. 

The moving disturbances may be explained as 
corpuscular streams, since at such high velocities 
protons and electrons would pass through the corona 
almost unimpeded by collisions. We may note that 
the emission of very fast particles at the timefof 
solar flares is oonsistent with & known terrestrial 
phenomenon. At & velocity of 5 x 10* km.[seo., 
the earth would do so 50 min. 
the flare. This is typical of delays 
observed between solar flares and the increases {in 
cosmic-ray intensity that occasionally accompany 





solar atmosphere for a campound bun 
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' to the combination of & fast 
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ther. It is possible, therefore, that type III bursts 
are caused by coamio rays of solar origin. However, 
ib should be remarked that unlees the particles are 
much heavier than protons, their energies at velocities ' 
of the order of 5 x 104 km./sec. must be considerably 
lower than those deduced by coemio-rày investigators. - 
Nevertheless, the ‘low’ velocities seem to offer the 
only simple explanation of the long time delays. 


Compound Bursts 


We now know that two kinds of activity may 
oocur at the time of solar flares: the type II out- 
bursta and the type III clusters. During year, 
we have recorded four of the former and ten of the 
latter. Either kind may occur without the other, 
but on three occasions we have observed the com- 
bination. of the two. On each occasion the II 
burst followed the type IL cluster after a time y 
of several minutes. , 

An le is shown in Fig. 3, plotted in terms 
of heights m the solar atmosphere. The calculated 
velocities aré 280 km./seo. for the type II burst and 
1:0 x 10* km.[seo for the type III. Both the velocity 
and the time delay of the type II differ considerably 
for the three cases observed. Yet in each case 
extension of the velocity lines towards the origin . 
yields a point of intersection in uhe lower coronas 
within 105 km. of the photosphere. This suggests 


that the two portions of the compound burst are 
associated disturbances, perhaps streams of 
matter, ejected y from a common 


source located Jow in thé solar atmosphere. Such an 
‘explosion’ may well be the primary cause of the 
flare. 

Speculation on the physical nature of this phen- 
omenon has led us to consider several possible 
mechanisms. 


(1) An explosion involving thermo-nuoleer or chain 
reactions between nuolei of light elementa, the 
uote being emitted with characteristic velocities. 
explosions do not seem feasible at the low 
densities believed to exist in the solar a à 
but it is not known whether they may occur slightly 
below the photosphere. s 

(2) A sudden accelerating process involving large- 
soale electric and magnetic fielde. The two velocities 
nouid segue. froi tha annee E en 
ticles of very different mass in the same field. -> 
ever, the large velocity ratio may be difficult to 
explam. 

(3) A disturbance of some kind which gives rise 

corpuscular ejection and 
a shock wave. It is noteworthy that the typical slow 
(type II) velocity is of the order of the mean speed 
of thermal protons in the corons, which may be 
identifled with the velocity of sound. 

We wish to thank Mr. W. C. Rowe and Mr. J. 
Joisce for assistance in the observational phase of- 
this work, and also Prof. E. E. Salpeter for a valuable 
discussion on nuclear reactions in the sun. 


[Deo. 14. 
1ı WUA, J.P. Aus. J. Set. Res., A, & 300 (1950). 
! Wild, J. P., Murray, J. D., and Rowe, W. O., Netwre, 178, 558 (1953). 
! Payne-foott, Ruby, and Tittle, A. G., dunt. J. Soi. Res, A, E, 53 
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SOME PHYSICAL PROPERTIES OF 
METALLIC PLUTONIUM 


LLOWING a recent declassification decision, it 
is now permissible to disclose some of the 
properties of metallic plutonium (Pu, Z = 94). 
ee mg point, 
pure plutonium was found to exist in five } 
modifioati ions, labelled a, B, y, 3, «. The temperatures 
at which the phase changes oocur are given in Table 1, 
determined by dil&tometry at heating- and oooling- 
rates of about 14 deg. C. per min. 


Tahle 1. TRANEITION TEXYPFERATUENS (*O.) 





During oooling, the e z 3 change occurs with little 
or no temperature hysteresis; but thé ini 
transformations show considerable ataggishneee, whi 
makes it diffoult to quote temperatures for the start 
of.the 3 + y and y — B changes. The B — a trans- 
formation commences sharply at 85^ C., and oon- 
at‘ room tem 


displacement. 
other phases have bean found from dilatometer 
measurements. Typical figures are given in Table 2: 
the values for the B, y, 5 and s phases refer to the 
low-temperature end of the stable range of the phase. 


Tablo $. JIUNNEFMES OF PHASES OF PLUTONIUM (gm./e.o) 


a B Y à s 
19-0 174 106-0 15 4 16-4 


Features of interest in this table are the oonsider- 


-at the middle of the appropriate tamperature-range. 


Table 8. COEFFICIENTS oy LOUL THERMAL HXPANBION (peris in 
+ 10*/*0.) * 


a a 8 "s y à s 
rad 95 0) 190° 0.)  190* O.) 
40 65 32 54 


` —83 20 
A most interesting feature is the tive tem- 
cosfiaient of expansion shown by 8-pluto- 
nium. This behaviour is unique in & poly- 
I metal. At the low-temperature end 
range of the 8-phase, the coefficient of 
small and becomes negative at 


of the stebili 


high temperatures, numerically greater as 

the temperature increases to the 3 -+ « change pomt 

at 480° C. 2 
The work described above was directed by Mr. 


‘G. L. Hopkin, to whom I am indebted for encourage- 


ment &dvioe. 


I also acknowledge help from 
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numerous colleagues, particularity Meers. R. G. 
Hambling, A. Knight and R. Willows of this Estab- 
lishment. My thanks are due to Bir Wiliam Penney, 
director of this Establishment, for 


permission +0 


W. B. H. Lorp 


Atomic Weapons Research Establishment, 
Aldermaston, Berkshire. 
Feb. 5. 


CoNGURRHNTLY with the above work, & more 
ee CUM a DOTT can at 
orgy l 


are approximate 1oal values, given to the nearest 
multiple of five extensive experiments 
show considerable variations from specimen to 
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The density of a-plutonium has been determined 
by the displacement method, and values for the 
other phases have been calculated from the dilatation 
curves on heating. Variations in the density have 
been observed from specimen to i The 


specimens à 
about 18-7 gm./o.o., the low figure being presumably 
due to the retention of other phases. The values 


given for the B- y-, 3-, e-phases are typical for these 
phases at the lower end of their stable range (Table 6). 


Table 6 


a O74 DA 
f= 
a 
ay 


Full discussion of the theoretical implications will 
become 


(a) The relatively high values of electrical resist- 
Ivity and the negative and extremely low temperature 
coeficients of resistance of some of the phases. 





Start of transition : 


others. 
temperatures, and 


ocoura progressively io room sometimes oontinuss tsothermally 
On eooltng, the change does not appear to go eompidetdon: the denmty decreases only fram 16-3 to about 16:1. 





for by the preeenoe of impurities if normal experienoe 
is taken as a basis for I 
Many features of the behaviour of plutonium have 
been omitted from this gummary ; 
but ib is hoped to publish a more detailed account of 
the experimental resulta elsewhere. i 
We wish to thank Dr. H. M. Finniston and Dr. 
M. B. Waldron for criticism and discussion 
ds eed aiu bes Ooockoroft, director of 
the io Energy Research Establishment, for 
permission to publish: this communication. 
J. G. Batt 
J. A. L. ROBERTSON 
P. MARDON 
J. A. Lew 
E. T. ADAMS 
Resedrch Establishment, » 
Berkshire. Feb. 5. 
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LETTERS TO THE-EDITORS 
Tha Hditors do not hold themselves responsible 
for opinions expressed by their correspondenis. 
No notice is taken of anonymous communtoations 


Absolute Configuration of Cholesterol 


Int the course of more extensive work on degradation 
of cholesterol, we have made a stereochemical 
correlation which seems to justify an interim report. 


Yu 
dno 





(ID 


Ozonolysis of choleet-14-en-38-01 (I) and p 
of the product at 210—220? in oyolohexane gave, as 
one fragment, an ag-unseturated aldehyde (II) which 
formed a crystalline, levorotatory~ samicarbazone. 
We have been able to synthesize this samicarbazone 
(III) from (+)-citronellal by the following process : 

Me,0—OH.(CH,),.0HMe.0H,.CHO 
Mg.Hg | OLOHOO,H& 
Me,O—OH.(OH,4),-0HMe.CH4.0HOH.OHQL.00,REt 
NMaONtG | NaOH 


Me 0—03 (OH) OEM. CH, CÉLOE. OO Na 
Ht | HP) 


Me (IE. (CHL), CEM. CH. OF UH.00,H 
` HBr 
Me,OH.(UH,),.UHMe.OH.,OHBr.OHOH.CO,H 
POAC), 
Mo, OH. (OH,),.UHMe.OH,.OHBr.OH O 
MeOH—OH(OBt),; | McOH—KOH 
Me,OH.(OH,), UHMe.CH—GOH.CH(OMe), 


NH,NHOONH, 2 


" Me,0H.(OH,), OHMe.CH=0H.CH=NNHOONH, . 
i (LII) 
The semicarbexone from cholesterol had a melting 


point of 188° (somewhat variable owing to poly- 
morphism), [a]*f — 24-5? (o = 1, dioxan). The semi- 


^0» Ww LIS 


NATURE 


MeOH. (OH. OHMe, 


Me 


| Mo | 
a ae iti | oa arti 


March 20, 1954 


-arbazone from citronellal had a melting point of 188° 
135°, [a]%? — 22° (c = 1, dioxan). There was no 
ad avon of melting point on admixture. The infra- 
spectra 

X-ray diffraction photographs of single orystals oon- ` 
firmed the essential identity of the two specimens, 
though there was a difference in gross crystalline 
habit, possibly due to slight racemization of one 
specimen. We are obliged to Mrs. O. Kennard for 
this comparison and to Dr. R. K. Callow for the 
infra-red spectre. 

- The aldehyde (LL) contains Cy. of cholesterol as 
the sole asymmetric centre, and the spetial 
relationship of Cig.) with the other asymmetric 
centres of cholesterol is known, mainly from 
analysis of cholesteryl 


of the ring system in steroids is ted 
correctly by the conventional a S (as in 
(I), for example), then 'the absolute configura- 
tion about Cae) is represented by (IV)?. 

On. the o hand, (+)-cttronellal (V) has 
been degraded to ( --)-methyl-suocoinio acid in the 
sense indicated by the dotted Imes‘. The latter 

acid, ing to Fredge's evidenoe* obtained from a 
study of ‘quasi-racemates’, belongs to the p-glyoer- 
aldehyde stereochemical family and has the oon- 
figuration (VI). If this assignment is accepted, it 
follows that the assignments (V) and (IV) are also 
true and that the conventional projection of the 
steroid molecule really represents the absolute oo 
ation. This confirms the conclusions drawn by 
from optioal rotation differences and by Prelog? med 
the stereochemical course of etric syntheses. 
ee ee eee ons ter OO UNDA 
elsewhere. 
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J. W. CORNFORTH 
IngumsE YOUHOTEKY 


m GQ. PoprzÁx* 
National Institute for Medical Research, 
London, N.W.7. 
Feb. 1. 


* Present address: Modia! Research Oounci H 
UNE Unit, Hammerzm!sh Hosp: 
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Structure of Bacitracin A 


Iw a recent letter, Porath! reported that haatiractn 
A with an activity of 60 units/mgm. could be obtained 


by chromatography on charooal. From 
an analysis of the peptides formed 


by hydrolysing this material with 6 N 
hydrochloric acid for 72 hr. at 87°, 
he tentatively suggested a partial 
structure for the molecule. 

We have studied the products of 
hydrolysis of a sample of commercial 
bacitracin (Commercial 


(VI) Solvents Oor- 
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poration, Lot 311, 47 international units/mgm.), 
and of a sample of bacitracm A hydrochloride 


(72 international unita/mgm., oo onding to 
77 unita/mgm. for the free base) by a short 
counter-current distribution in the system described 


by Newton and Abraham’. Ño far as our analysis 
has proceeded, the two samples have given armilar 
resulta. The samples were hydro with 11 N 
hydrochloric acid at 87? for periods varying from one 
to six days,.and in some iments the latent thiol 
groupé was oxidized: to NO P with parfornic acids, 
Electrophoresis and chromatography on paper were 
used to separate and characterize the I 
peptides, and 1:2: 4-fluorodinitrobenxene' to de- 
termine their N-terminal amino-acids. Although a 
number of these peptides conform to portions of the 
amino-acid sequence postulated by Porath!, others 
a ape euer LE 
as & whole. 


“peared to be present were leucylglutemio acid, 
8-sulphoalanylleucine and £soleucylcysteio acid. Other 
products included a tripeptide of cysteio acid, leucine 
and glutamic acid (with cysteic acid as the N-terminal 
amino-acid) and a tetrapeptide of isoleucine, cysteic 
acid, leucine and glutamic acid (which a to 
have isoleucine as the N-terminal amino-acid). These 
results would require the following sequence to be 
present in bacitracin A: ` 


—Y 
| ; 
—$ Leu—Cy—Leu—Glu— 


Further results suggest that the left-hand aide of 
this oan be extended through & peptide 
containing ornithine, phenylalanine and isoleucine 
residues (with ornithine as the N-terminal amino- 
acid), and that the glutamio acid on the right-hand : 
side is close to aspartic acid. Since the molecule 
Ne ee eyed chain’, this arrangemen t, 

e the structure by Porath!, implies that 
most of the polar side-chams are 


together ~ 
on ans pari of the ring and most of the non polar 


side-chains on the other. 


group of the lysine residue is masked!:*.4, In addition 
to the basic groups provided by the ornithine and 
histidine ‘residues, bacitracin A contains a third 
basic group, whioh titrates in the region of a ide 
&-amino, *. Craig, Hausmann and eisiger* 
have stated tes bacitracin A behaves as tho ib 
contains two free amino groups in the Van Slyke 
determination of amimo-nitrogen. Newton and 
Abraham? reported that, after reaction with 1:2: 4- 
ffucrodinitrobenzene, bacitracin A yielded dinitro- 
ien e or -tsoleugine on hydrolysis; 
orath! was unable to repeat this observation, 
and Ingram’ could demonstrate no N-terminal 
! erie that Se de Rs ipd: 
now lysis of our le of 
LM PR A yields an ' ether- 
BO dinitrophenyl-derivative which runs on paper 
like dimitrophenyl-igoleucine and 

yields & substance which behaves like tsoleucine on 
hydrolysis with beryta*. The dmitrophenyl-deriva- 
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Hre- onmedia aoan (whioh contains some 
bacitracin B) yields, in addition, a substance which 


behaves like l-valme. However, the 
yield of dinitrophenyl-isoleucine (and dini yl- 
valine), while too large to be neglected, is consi bly 


leas than the yield expected from one N-terminal 
up per molecule. Moreover, an attempt to degrade 
bekan by the method of Edman!*, using the 
procedure of Landmann, Drake and Dillaha" to 
characterize the products on paper chroma 
eg ee ee eee 
amount of 3-phenyl-2-thiohydantom expected from 
an N-terminal isoleucine. It therefore remains un- 
certam, from these experiments, whether the third 
basic group of bacitracin A is responsible for the 
formation of dmitrophenyl-tecleuaine, or whether this 
group is part of some hitherto uncharacterized 
structure in the molecule. 


I. M. Loockwarr 
G. G. F. NmwTON 
E. P. ABRAHAM 


Bir Willam Dunn School of Pathology, 
University of Oxford. 
Jan. 14. 


1 Porath, J., Netwure, 178, 871 (1963). 
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* Rowton, G. G. F., and Abraham, E. P., Hioohem. J., b8, 597 (1953). 
OU. Tes eaen, W., and Wolsiger, J. Bu J. Biol, Chen: 
765 (1963) 
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Evidence for the Existence of Two Types of 
Ribonucleic Acid. ^ 

Tana predominant mternucleotide link in ribo- 
nucleio acids is now known to be a phosphodiester 
link between the 3’ position of one nucleoside residue 
and the. 5’ position of the Pie mein RÀ reaidue, 
regardieas of whether the nucleoside residue contains 
& purine or a pyrimidine’. Assuming for the moment 
that all the nucleic acid chains have equivalent 
numbers of base and phosphate residues, the chains 
may be built up m one of two ways. These are 
represented di tically in formule I (a and b) 
and II, where C, and O; represent positions 2’, 
8’ and 5’ of the nucleoside residues, (P) a phosphate 
group ; in each case the two terminal and one internal 
nucleoside residues are depicted. - 

A ribonucleic acid of type I may be considered as 
bemg built =P of nualeoside 3’ phosphates, whereas 
type IL is built up of nucleoside 6’ phosphates. For 
convenience, we shall call those residues which 
cas aay pro © cee lous: Hen (o He 
remainder of the!cham terminal ‘nucleoside Teaidues’, 
apd thoee which bear an additional phosphate group, 
terminal ‘nucleoside 5”, or ‘3’, or 2’: 38’ cyolio phos- 
phate residues’, depending upon the position occupied 
by the phoephate group. ! T 

In the ribonuoleio &cids from yeast and turnip 
yellow moeaio virus, Markham and Smith* showed 
the presence of two main types of end groups, 
namely, termmal purine or pyrimidine nualeoside 3’ 


hj 


vr 


(Ia) 


2d 
"Y. 


r 


(1b) 


` rper er 
b b 4, 
z (1) j 
(or 3^) phosphates and purine nucleoside 2’ : 3^ oyolio 
phosphates. The other ends of the ohains were 
assumed to be occupied by nuoleoside residues ; thus 


the nucleic acids were taken to be of types Ia 
and Ib. ; i 


We now have evidence that, in the case of thé ' 


ribonucleic acids from tobaooo mosaic virus and 
potato virus X, & substantial of the 
chains are of II. From Brown and Todd's 

of the acid and alkaline degradation of ribo- 


volumes of 
(N potassium hydroxide at 20° for 18 hr.) of tobacco 
mosaic virus nuoléio acid is run on 


paper electro- 
phoresis in borate buffer at pH 9, in addition to the, 


band of 
violet i 


moving 
Pele cou of the wasiecids diphosphates. The 
other -migrates more al ‘than the mononucleo- 
tides, in the position of the-ribonuoleomide borate 
oo lexes: ss i 
nucleoside diphosphates migrate in the ex- 
jtiong on, peper electrophoresis ab pH. 7-4 
9 (when they bear four negative charges due 
to primary and secondary diasociations of the 
two phosphate groupa) snd on paper ohromalograr oy 
e 
bends 


mononuoleotides, two other ultra- 


m ol-water-ammonia'. On 

phoresis at pH 3-5 they seperate into 

~corresponding to (a) an unresolved mixture of cytidine 
] ] . 4 — 


phate and (c) uridine dip 
in N hydrochlorio acid for-1 


are move in the positions of cytidylic 
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(b) guanosine diphoe- 
te. On hydrolyms _ 
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substances with the expected ultra-violet absorption - 
spectra of the diphosphates of adenosme, guanosine 
and uridine, and which were' found to have molar 
ratios of base to of approximately 1: 2. 

The nucleoside isolated by electrophoresis at 
pH 9 contains ribose but no phosphorus, and on 
paper chromatography in »-butanol water-formic 
acid’ separates into bands moving im the positions 

Adenosine, which oocurs in the 
greatest amount, has been identifled by ita ultra- 
violet absorption spectrum.  . 

By hydrolysis with N hydrochloric acid and 
chromatography in isopropanol — h orio acid 
the relative ons of the four nucleosides and 
the four nucleoside diphosphates have been measured. 
These were very different from the proportions of the 
four nucleotides in the entire nucleic acid. The rela- 
tive proportions of adenosine among the nucleosides 


VoL 173 


and of uridine di te among the nucleoside 
Me pasta el arpa i ly higher than those of 
‘adenylic and uridylic acids respectively in the whole 


nucleic acid. 

The intact nucleic acid was treated with purifled 
prostate phosphomonoesterase at pH 5-3 for 18 hr. 
at 87°, precipitated with two volumes of ethanol and 
hydrolysed with alkali. Virtually no nucleoside di- 


demonstrated that the diphosphates did in fact 
te from terminal residues bearing singly 


acid is of the same order as that of the Ip yellow 
mosaic virus? and is considerably smaller has 
‘been deduced from physical measurements’. While 


alkaline hydrolysates of potato virus X ribonuoleio 
acid contain similar amounts of nucleosides and 


mosaic virus, thus confirming that the l& is of 
type I. They appear to be present in small te 
in ribonuoleio acids from Bacterium colt and mouse 
liver 


Tt has been shown that the terminal nucleoside 
5’ phosphate residues did not originate during the 
preparation of the tobacco mosaic virus nucleic acid 
(1) intact tobacco mosaic 
with alkali gives nucleoside diphos- 


to the appearance of nucleoside diphosphates in 
alkaline hydrolysates, and (3) the proportions of 
nucleosides and nucleoside diphosphates in alkaline 
hydrolysates of tobacco mosaic virus nucleic acid are 


not changed by ing the method of preperation 
of the nucleic. acid, or pretreatment of the virus 


by ing or with ultrasonic radiation. 
Ne aaao Ghat), m. robecoo mitecis VIFUK dd 


potato virus X ribanuoleio acids, a large proportion 
of the chains are of type II. In addition, some of the 
chains are of type, I, while the non-equivalenoe of 
nucleosides and diphosphates in alkaline hydro- 
lysates shows that chains with, other combinations 
of the four possible types of end groupe must exist. 
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Markham 
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Detection of Free Hyd | Radicals 
during the Oxidation: of Cellulose in Air 


cellulose at the printed places, and it has been shown 
that the oxidation occurs only when the fabrio is 
left in humid conditions for some hours after the 
paste is washed off. During this period the un 


has recently been investigated in these 
In some, of these experiments oelluloge fabrio was 
I ted with & solution of neutral sodium 
euiphoxylate formaldehyde to which ngphthalene-1- 
sulphonate had been added. The impregnated 
fabric, after storage in a moist atmosphere for 
an exoeeg of diazotized io acid, whereupon 
a pink colour developed. is pink colour can only 
have arisen by the Img of the diazonium vom- 
pound wit d naphthol derived fam the nachthalane 
E INS any way in 
] groupe can have been introduced into 
the naphthalene sulphonate t as free hydroxyl 
radicals (cf. Weiss and Stein*), No evidence, either 
of the oxidation of cellulose or of the oe of free 
radinala has bean ohtainel wien bodima D 


 Neuttal sodium gulphoxylate 
formaldehyde is also. oxidized quite on 
glass fabric, but without formation ‘of hydroxyl 
radicals 


It appears, therefore, that free radicals are involved 
in the oxidation of cellulose under the conditions used 
in these mente, and that the radicals can only 
be detested when both ‘the ‘sodium sulphoxylate 
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formaldehyde and the oelluloee sre undergoing 


1 Taussig, W., Oibe-Rateok, No. 71, 2643 (1047). 
Fur rom ee TIME Traas 8 00:18, 48 


* Wotes, J., and Stein, G., Nature, 161, 650 (1048). 
t Loebl H. Wei, J. and Sten, G., J. Chan. Soe., 9074 (1019). 
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Electrophoretic Separation on Filter Paper 
- of the Soluble Liver-Cell Proteins of the 
Rat using Borate Buffer 

' THe eleotrophoretio analysis by the ordinary 
Tiselius apparatus of the soluble proteins isolated 
from ret liver has already been described!*; but 
the constituent components reported by these authors 
differed one from the other. 

In order to find a convenient method with consistent 
results, an electrophoretic separation on filter paper 
of the soluble proteins of liver ocells of the rat was 
attempted in & way similar to the well-known method 
for serum proteins. This communication deals with 


such & separation of the soluble proteins obtained 


and differential centrifugation 
from livers of healthy rats. 






YA 


- 


> 
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^ 
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E 
wing aphidheiene Pinok. (a) Verona] buffer pH 80,4 01. 
(1 buffer pH 8 0, & 0 1. (e) Borate buffer aH 8 6, xO 18. 
B numbered 


ftvo bands are from 1 to 5 tn order of mobility, 
(d) Materia] used 48 hr. after preperation (borate buffer) 
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The following technique has been used for over- dorsoveniralts (Culture Collection 
coming some difficulties and stabilizing & reproducible of Algae, Oambridge) was grown in an inorganic 
method. salt medium’ aerated with 5 per cent carbon dioxide — 


540 VoL 173 


- 


A combination of & freaze-drymg process and air under artificial illumination. The cells were 
homogenization in isotonic sucrose golution permits a harvested, suspended in & small volume of medium 
concentration of proteins suitable for peper elebtro- and an equal volume of a-piooline added. The 
phoresis to be obtained without denaturation of the suspension was then centrifuged and dioxan added 


proteins. The livers removed from tae exsanguinated 
animals were frozen within 15 mm. after death and 
dried in vacuo. The gently powdered dried material 
was suspended in isotonic sucrose solution containing 
0-2 per cant of versene, and homogenized with a 

Potter-Elvehjem glass homogenizer. The isolation 
' of oellular fractions was then carried out by differential 
centrifugation‘. The final supernatant containmg 
the soluble cytoplasmic proteins was clear and trans- 
parent with pH. 6-8 and & protein concentration, de- 
pending upon the initial dilution, of about 4 per cent. 

Immediately after preparation, 0-02 ml. of this 
solution was allowed to run overnight on stripe of 
Whatman No. 1 fllter paper m an el 
apparatus similar to that described for serum pro- 
teins* (potential gradient 15 V. per om.). 

A series of ta was carried out to find a 
suitable buffer solution which would differentiate the 
velocity of migration of the various protem fractions. 
The only suitable solution was found to be & borate 
, buffer of pH 8-6 and y = 0-18. 

A. olear resolution of Ave major protein components . 
was obtained and developed by staining the strips 
with naphthalene black (Fig. lo). Figs. la and b 
show the leas satisfactory tiorg with & veronal 
and & phosphate I buffer of pH 8:60 and u = 0-1. ^ 

An important point on which’ the success of the 
separation de is the freshness of the 
material The ageing of the protem solutions was 
investigated and it was found tkat a noticeable 
alteration occurs within twenty-four hours, and within. 
forty-eight hours the proteing migrate as & single 
band with no se tion (Fig. Id). 

I wish to Dr. D. J. R. Laurence for helpful 
advice. 

C. ADJUTANTIS 


4 + 


t of Chemical Pathology, 

Postgraduate Medical School of London, 

Ducane Road, London, W.12. 
Nov. 26, : 


Sorat, B. and Coen, P. J. Bia. Chen. 190, 311 (1961) " 
H H., Demling, Mannnss, E, Kha. 
arse Be. 300 (1905). m 


Vogeboun, "G. Fi, Allard, O., anil. Cantero,- A., Oeneer, 6, 179 (1958). 
'H B quae eee and: Pallade, Q. Ho.. Biok 
Paa, 61 


! Grassman, W ; Kedel, M. and Hann, K., iwà. Med. Waokr, 76 
333 (1051). 


A Emaii Chlorophyll-Protein Complex 
from Chlamydomonas 


Tue isolation of a crystallme ahlorophyll-protein 
complex from clover was reoently js and 
illustrated by Takashima’. Spikes, and 
Anderson! répeated the crystallization of quc lex 
from thirty species of plants.  Wé have also obtained 
material with a very similar appearance from many 
green leaves ; for example, clover, T'rifolsum repens ; 
cooksfoot, Dactylis ritis piis ica Pteri- 
dium aquilinum. In. on, an apperen 
pede yll-protein complex has been obtained from 


of alga, Chlamydomonas. 


to the clear supernatant to a final concentration 
of 20 per cent. On leaving overnight at 0° C., micro- 
scopic green crystals of the chlorophyll_protein com- 
plex separated in rosettes. These were 

from a-picolme and dioxan mixture. The material 
formed roughly equidimensional clusters, each appear- 
inf to have grown. dendritically from a centre. 

Chlorophy was extracted from the complex by 
organic solvents, and the absorption spectrum of a 
solution of, the pigment in ether indicated the 
presence of chlorophylls a and b. The usual amino- 
acids were detected by peper chromatography m a 
eee of the complex. 

Similar crystals were also obtained from & specieg 
of marme Chlamydomonus kindly provided by Dr. 
C. P. Spencer. In oontrast, the above procedure 
failed to extract coloured material from intact 
cells of Chlorella » grown with either carbon 
dioxide or glucose as BOUrOO of carbon. 

We wish to thank Dr. L. Fowden for the culture 
.of Chlorella and the Agricultural Research Council 
for financial support. i 

i H. 8. A. BuEgRRATT 

W. CHARLES Evans 
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Separation and Estimation of Chitosamine 
and Chondrosamine in Complex 
Hydrolysates ` - 

Tum estimation of hexosamines in hydrolysates of 
complex biological materials, oonteining both protein 
and carbohydrate parta, has for some years been 

as one of the more important analytical 
‘problems of bi . The separation and 
identification of the two hexosamines, cohitosamine 


diffüicult.- The use of ion-exchange resins offers & 


* convenient technique for separating the hexosamines 


from each other and from other substances. 

Moore and Stem! report the position of a hexoe- 
amine peak using elution chromatography with both 
100-am. and 15-cm. columns of ‘Dowex -50’, resin. 
Partridge and Eleden* have separated shitouen fie 
from chondrosamme on 100-om. columns of “Dowex 
50’ ; the peaks emerge in the region 250—850 fractions 
from the beginning of the run where the citrate butfer 
of pH 4-25 is emerging. Unfortunately, the hexos- 
amine peaks ‘overlap some of the amino-acid. peaks, 
necessitating the analysis of alternate fractions by 
tho ninhydrin and tho Eleon and Morgant methods, 
i hae fu tn peti of tn In. 

have found the position of the peaks 





Fractions (mL) 
1. A of a chroma of a - 
Fig. portion of a togr&m SE eee 


on a 15-cm. ‘Dowex 6&0’, showmg 
separation of the hexosamtnes l 


liable to vary somewhat according to an unknown 
factor, possibly the flow-rate. Gardell* has separated 
glocosamine from i on ‘Dowex 50 
columns using 0-3 N hydrochloric acid as eluan 
and.Boas* used the game resin to remove interfering 
substances from hexosamine solutions. Both authors 
utilized modified Elson and Morgan‘ techniques to 
determine the hexogamines. 

Recently, in connexion with the analysis of a 
rotein — carbohydrate lex isolated from compact 
one, we have succeeded m separating chitoeamine 

and chondrosemine quantitatively on 15 cm. x 0-9 
cm. columns of ‘Dowex 50’ using the standard pro- 
cedure of Moore and Stein!. The positions of the peaks 
are ahown in the 


amine peak at fraction 40 is well separated from the 
chondrosamine peak at fraction 50. The hexosamine 
peaks are also separated from tyroame and phenyl. 
alanine, from the amino-acids emerging before these 
and from the amall peak at fraction 28, which 1s an 
artefact arising from the change of buffer at fraction 
23 (0-1 M sodmmn citrate, pH 4-95 to 0:1 M sodium 
phosphate, pH 6-75). Histidine and hydroxylymne 
(not shown in the figure) emerge after the haxogamines 
and without overlap. The only known amimo-acid 


emerging with the hexosamines is tryptophan, which 


is unlikely to cause difficulty in hydrolysates, since’ 


it is completely destroyed on heating with acid. 
The complete separation of the haxogamines from 
amino-acids on the 15-am. column enables the reliable 
ninhydrin procedure? to be used for estimation in 
paco of the lem, accurate method of Elson and 


give the same colour intensities with ninhydrin as an. 


equimolecular weight of leucine, that is, colour yield 
is 1-00*. Both hexoeaminos were recovered quanti- 
tatively from the column, when added as the pure 
hydrochlorides. The method, therefore, provides an 
accurate means of de mning small tities of 
chitosamme and ohondrosamine in h lysates of 
complex polysaccharides, whether or not proteins are 
also present. The decomposition of haxosamines, in 
the presence of amino-acids, under the initial hydroly- 
sis conditions has not been fully investigated. More 
than 98 per cent of the total nitrogen, as shown 
by the ninhydrin-poertive componenta, was recovered 
from & protein — carbohydrate complex, which con- 
tamed 8 per cent of hexoesmnines and more than 
60 per oant of amino-acids, after 0-05 gm. was 
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Clea of the 
2 : 4Dinitrophenylhydrazones of Ketones 


Tma interesting contribution of J. Demaeoker and 
R. H. Martin! on this subject prompta me to mention 
an alternative method which was devised in the course 
of work (1046) in‘ the strychnine series.- . 

The ketone 4-nitrophenylhydrazone or 2 : 4-dinitro- 
phenylhydrazone was heated on the steam-bath with 
80 per cent formic acid (or stronger) and copper 
carbonate added. The end-point was in most cases 
indicated by the disappearance of colour. In this 
process the nitro- or dinitro-phenylhydrazine pro- 
duced by hydrolysis is destroyed by oxidation, and, 
however unfavourable the equilibrium between 
hydrazine and hydrazones may be, the liberation of 
ketone goes to completion. The method was found 
to be generally applicable, and the yields of ketone 
were high. 


Dyson Perrins Laboratory, 


University, Oxford. 
Feb. 6. 


1 Nature, 178, 266 (1054). 


R. ROBINSON 


Preparation of Monodeuteriomethyi 
Bromide 


Taw exchange of deuterium and hydrogen has 
prevented the attainment of & high degree of isotopio 
urity in the tion of compounds of the type 
GH,DX, where is & halogen atom or hydroxyl 
group. OH,DOD has been prepared by tbe aotion 
of diazomethane on heavy water. Halford et al. 
acidified the D,O with SO,. No exact indication of 
the isotopic ity of the product was obtamed!. 
Langseth and Bak? claimed that about 10 per cent - 
CH,OH was present in CH,DOD prepared by the 
same method due to water unavoidably present in 
the CH,N,. Beersmans and Jungers* repeatedly 
bubbled gaseous CH,N, through D,O until reaction 
was complete. The product was & mixture of all the 
different isotopic forms. Without acidification the 
Teaction may by & free radical mechanism! 
leading to ex . The methyl bromide p 
by esterification with HBr (in which no ex 
oocurs) contained 51 per cent CH,DBr and CHD,Br *. 

rebar CHa Br dn about B5 porodit isotopic 
purity by the direct action of CH,N, and DBr} in 
dibutyl ether’. The reagents are difficult to handle 
on @ large scale, and it does not seem possible to 
avoid exchange with such reactive materials. 
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CH,DBr has now been prepared in high yield by 
the method : 
OH,CO + D,0 > CH4,D.COOD 
OH,D.COOD + OH,00 > (CH,D.00),0 
(OH,D.00),0 + Ag,0 — 2 OH,D.OOOAg . 
OH,D.000Ag + Br, 2» OH,DBr + OO, + AgBr. 
Ketene was prepared in the standard way* and 
bubbled directly through D,O. The acetic anhydride, 
after fractional distillation, combined directly with 
dry Ag,O. The method of Bookmuller and Hoffman?’ 
was followed in the bromimation. 
Mass-spectrometrio analysis in- 
dicated about 5 per cent CH,Br in e 
ig agreed with the l 





sultant mono-ester. 
from the acid, and the - 


of OH,Br, OH,DBr, CHD,Br and. 
OH,Br. The exchange was pre- 0 
sumed to occur in the last step. Fig 1. 

In view of the above results, it 1s 
more probable that water, formed in the action of 
acetio acid on silver oxide, was exchanged with the 
methyl group of the.silver acetate». 

F. I. ANDHRSHN 


Department of Chemistry, 


University of Melbourne. 
Dec. 8. 
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Properties of the Calcium Phosphates 


Wonxxas on the chemistry of soils and fertilizers 
have to deal with phosphorus compounds, many of 
whioh are complex or of indefinite composition. It is 
Hkely that, if fundamental information were available 
concerning 


composition, the transformations occurring 


manufacture and after application to the soil might 


be more understandable. 

The most widely used phosphate fertilizer is super- 
phosphate, which consists mainly of monocalorm 
phosphate and calcium sulphate. It depends for ite 


* 





those compounds of fairly well-defined 
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cian aE pad ator pa tities of sulph- 
uric acid. Past shortages and Tabi conoerning 
future supplies of this acid are among the reasons 
focusing attention on fertilizers oontaining more 
basic phosphates such as dicalaium phosphate, 
hydroxyapatite and materials of compoaition between 
these. 

A oo-operative programme of work has been com- 
menoed in these laboratories aiming in the first 
instance at establishing the structures of certain 
oaloium phosphates and at developing laboratory 
techniques permitting an approximate evaluatiom of 
their agronomic value. 


f 


The structures being studied at present are those of 
CaHPO,2H,0 and CaHPO, A forecast that the 
former structure would be aimilar to that of gypemn 
has already been made!, and we have oo the 
correctness of this by single-crystal X-ray methods. 

The unit cell dimensions of CaHPO,2H,0 are: 
a = 5-812, b = 15-180, c = 6:289 A., B — 116° 26’. 
These data correspond to a different choice of a-axis 
(and of B) from that used by Wooster for gypeum?. 
Wooster’s values were 4p tly taken from 
Onorato’. The space group of OaHPO,2H,0 is I 2/a 
and the cell contains four formula units. The Oa and P 
(and probably the H also) are on the two-fold axes, 
the y parameters of Ca and P differing by exactly 
& half. Theee positiong of the heavy atoms enable a 
complete structure determination to be carried out 
by Fourier methods, and this work has now been 
almost completed. 

In Fig. 1 (a projection along the b-axis), PO, 
gro are represented by oxygen atoms arranged 
te around the central phosphorus atom. 
The oaloium atoms have six of their eight co-ordins- 
tion positions oocupied by oxygen atoms from PO, 
groups and the remaining two are filled by water 
molecules. The basic structure can conveniently be 
regarded as being built of sheets containing perallel 
chains of composition =PO,—Ca=PO,—Ca=. These 
run down from left to right in Fig. 1. Adjoining chains 
in any one sheet differ in height by 2-3 A. to give & 
corrugation effect. The higher set of chains is related 
to the lower by centres of between the 
PO, groups and between the calcium ions of different 
chains. The corrugated sheets themselves are repeated 
at a separation of b/2 = 7-59 A. by vertical screw 
axes. Between the sheets are the water molecules, 
each molecule linking & calorum atom and an oxygen 
atom in one sheet to an oxygen atom in an adjacent 
sheet. ‘ 
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The minor differences between the structure of the 
CaHPO,2H,0 and CaS0,2H,0 are probably asso- 
ciated with the fact that the former is the hydrate 
of an acid salt. This work will be published in full 
elsewhere. Our thanks are due to the Research 
Department of the Tennessee Valley Authority for 
supplying some materials for this work 


C. A. Bmayars 


Chemistry , 
University of Edi 
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Ignition of Methane - Air Mixtures by 
Rapid Compression ' 
IN an earlier communication}, the occurrence of 
bright blue flames by rapid adiabatic oompreesion 
of methane — arr mixtures was I 


experiments we have improved our 


original method in which the oompreemion ratio of : 


the motored engine was increased to approach the 
ignition boundary. A machine of fixed compression 
ratio of 14-7:1 is now used with an accurately 
controlled preheat 


charted. The separate regions of blue and yellow 
flames are clearly distingui in Fig. 1. It is seen 
that ignition boundaries have been established at 
mixture ratios far weaker than have previously been 
recorded by the motored engine method. A broad 
and stable region of blue flame thas been dis- 
covered making possible spectroscopic observation 
of the light emission. These Investigations are 


proceeding. 

A study of the producta of reaction has 
revealed an mitial slow reaction for which 
no radiation has been detected and for whioh 
carbon monoxide appears as a delayed pro- 
duct. A boundary for the initial detection 


of carbon monoxide is shown as the line tao ` 
AB in Fig. 1. Continuous measurement of 
the oompoeition of the ucts has shown £00 ; 
that the carbon monoxide concentration in- SE 0 
creases very sharply as the blue ignition 8- 


boundary is sharp and very repro- 
ducible. A similar yariation in the products 
of reaction of weak methane -air mixtures 
has been found by Burgoyne and Hirsch 
using an entirely different experimental method 
in. which the mixture reacts when flowing 
through & heated tube. The carbon mon- 


1 


NATURE 


548 


oxide formed by slow oxidation of the methane 
has been shown to oxidize rapidly at a sharply 
defined temperature. 

In Figs. 2 and $ simultaneous pressure and 
luminosity diagrams are given for typical blue and 
yellow ignitions. It will be seen that the yellow 
ignition reaction is early in the cycle and is marked 
by a steep pressure rise. The blue ignition, at the 
samo temperature, but with a weakened mixture, 
occurs late in the cyole and shows a less steep rate 
of preesure rise. The corresponding luminosity dia- 
grams were recorded with a gas-filled photo-oell 
using an Ilford Spectrum Violet Filter. It is seen 
that the blue radiation predominates in the yellow 

The results now presented show that the blue 
ignition reactions of methane can occur at very lean 
mixtures under favourable temperature and pressure 
oonditions. The exaot nature of the two modes of 
ignition is still not clear. It is hoped that, since the 
cyolio regularity of both blue and yellow ignitions 
is sati even oloee to the ignition boundaries. 
It will be possible to obtain emission spectra and thus 
elucidate the two mechaniams of ignition. 

This work is supported by the Ministry of Fuel 


and Power. 
Note added in proof, February 26. eotroeoopio 
studies in collaboration with Dr. A. G. Gaydon have 
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Per cent methane tn tnle air 


Fig.1. Ignition boundaries for methane-air mixtures 
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of excited formaldehyde. Towards the yellow bound- 
ary the bands of HCO and OH appear, The spectrum 
of the yellow region gives a carbon oontinuum, 
despite the extreme weakness of the mixture. A full 
acoount of the spectroscopic work is m preperation. 


N. P. W. Moons 
J. R. SDMONSON 
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Influence of Catlon-Exchange Resins on 
Adenosine Triphosphate 


CaTION-HXOHANGH resins provide a convenient 
means of obtaining free acids from their salta, and 
the use of resins for obtaining adenosine triphosphate 
(ATP) from ita barium salt has been described’. 

We have found that ATP which has undergone 
treatment by a cation-exchange resin behaves unex- 
peotedly when chromatogra on . AT» was 

from Ba,ATP.4H,0 (Schwarz : New York) 
shaking it in aqueous suspension with ‘Amberlite 
IR-120(H). When chro ing to the 
method of Burrows, Grylis and Harrison‘ (solvents 2, 
4 and 7), the ATP was located in the ition 
n deeds qun by &denoaine diphosphate (ADP). 
Similar ous Ry values were obtained when & 
barium salt prepared from ATP (fee acid supplied 
"by Light of Oolnbrook) was shaken with ‘Amberlite 
IB-120(N&y or 'IR-100(H) ; or dissolved in acetic 
or formic acid and passed through a column 
of ‘TR-120(Na)’. B 

In order to confirm that the resin was responsible 
for the increase of Ry value, us solutions of 
ATP (Light) were shaken with '[E-100(H)' or ‘IR- 
120(Nay. Increased Rp values were again found. 
Similar effecta were obtained whether the treated 
ATP was applied to the paper directly or after 
evaporation (either as the free acid or in neutral 
solution) to small bulk at 0° O. under reduced pressure. 
Under the same conditions the Rp values of ADP 
and adenosine monophosphate were unchanged. 
Treated and untreated samples of ATP were normally 
run side by aide on the same paper. 

Solutions of ATP were prepared from the barrum 
salt (Schwarz) by treatment with sulphuric acid and 
divided into two parts, one of which was shaken 
with 'IR-l20(Hy.  Eleotrometrio titrations showed 
gmail significant differences between reain-treated and 
untreated solutions. Measurement at flve-minute 
intervals of orthophosphate liberated by N acetic 
acid at 100° C. during two hours shewed no difference 
in the hydrolysis-rates of resin-treated and untreated 
solutions. 

A sample of ATP (Light), when chroma hed. 
on peper, gave two well-separated bands, which on 
elution and analysis were found to have the appro- 
priate total-to-hydrolysable phosphate ratios for 
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ATP and ADP . The preeenoe- of both 
ATP and ADP in the sample had been previously 
confirmed by separation on an anion-exchange 
column according to the procedure of Cohn and 
Carter’. After treatment with ‘Amberlite 7 R-120(H)' 
resin, paper chromatography of the same sample gave, 
one band only, in the ADP position. When the 
material from this band was eluted, concentrated by 
evaporation at 0° CO. under reduced and 
rechromatographed, two bands correspond - 
ing to ATP and ADP. 

Analogous treatment of the ADP band from an 
untreated sample of ATP also produced & chromato- 
gram with some material in the ATP position. It is 

that some samples of ATP may therefore 
contam two forms of the compound having different 
characteristics. 
N. A. LuND 
F. 8. M. GRYLLS 
J. S. HARRISON 


Research and iy ie Department, 
Distillers Co., Ltd., 
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Deoxypentose Nucleic Acid in the 
Expressible Fluid of Cod Fillets 


Waer filets of fish are allowed to stand for some 
time under humid conditions, there is Invariably an 
exudation of a cloudy fluid or ‘drip’. If submitted 
to preesure, the filleta lose fluid (‘expreasible fluid") 
at & much faster rate. It has been observed by 
numerous workers that when the tissue is frozen there 
is an increase in both the ‘drip’ and the ‘expressible 
fluid’. A method has been worked out in this lab- 
oratory for measuring the amount of ‘expressible 
fluid’ that oan be obtained from whole fillets cut from 
fresh and frozen fish. The oonditions' that are em- 
ployed are such‘that it is believed that no appreciable 
rupture of cells occurs during the time that the fillets 
are submitted to and that the exudate 
consista, therefore, entirely of intercellular fluid. 

Since deoxypentose nucleic acid (DNA) is found 
only in oell nuclei, it seamed likely that if any were 
found in the ‘expressible fluid’ it would be mdicative 
of oell rupture, with liberation of nuclear material 
into the interstices. Accordingly, DNA was de- 
termined in & large number of samples of ‘expressible 
fluid’ obtained from fish treated in different ways. 
The separation was accomplished with a modified 
Schmidt-Thannhsuser! procedure, and the DNA 
phosphorus was determined by the method of - 
Berenblum and Chain’. 

It was found that the ‘expreasible fluid’ from fresh 
undamaged fillets always contamed some DNA 
(co. 0-18 mgm. DNA phosphorus per 100 ml.) which 
probably had ita origm m nuclear material exuding 
from the severed cells at the cut surface of the filleta. 
This view was when & number of 
filleta was allo to dram on slopmg trays for 
94 hours in a saturated atmosphere, without applying 
pressure. More DNA (c. 0-4 mgm. DNA phosphorus 
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per 100 mL) was found in the amall quantity of ‘drip’ 


obtained than in the ‘expressible fluid’ from similar 
fillets. Thus the 
further fluid of lower 
intercellular fluid. 

The effect of mechanical damage was illustrated 
by dividing some similar ood fillets into three groups. 
Ihe first was preased under the standard conditions 
for mx hours, the second minced once through & 
domestic mincer, and the third “minced with a 
domestic minoer and the product put through a 
Latapie minoer. The two portions of minoe were 
oantrifuged at 8,500g for half an hour, and the 
supernatant fluid poured off. The concentrations of 
DNA phosphorus were respectively 0-124, 0-380 and 
0-807 mgm. per 100 ml. fluid. These results suggest 
that, whereas the action of a domestic mmoer iB 
mostly a tearing apart of the muscle fibres, the 
Latepie minoer actually breaks the fibres up. 

The effect of keeping ood on ice for several days 
before filleting was small. The DNA-level remained 
fairly constant from 2 to 9 days, and thereafter 
showed a small continuous rise, data bemg obtained 
up to 16 days. It is suggested that this small rise 
may be due to the synthems of DNA by bacteria. 

Strikmg resulta were obtained when the DNA 
content of the ‘expreasible fluid’ of fish frozen at 
different rates was measured. Two effeota were 
shown: (1) In a series of fillets that were frozen 
more and more quickly, DNA phosphorus levels rose 
very gradually (from c. 0-2 to 0-8) as freexing-rate 
moreased, and then suddenly rose to a sharp maximum 
(0-6), falling again to a low level (0-2) as the rate 
Increased further. Microscopic examination of the 
frozen fish indicated that this maximum corresponded 
with the entry of ioe arystals into the musole cells. 

It has been known for some time that in slowly 
frozen muscle there are large ice crystals which form 
between the fibres, whereas in rapidly frozen tissue 
the orystals are small and within the fibres: This 
DNA maximum marks the ver point, where 
the cooling is just rapid to produce intra- 
cellular crystals, but where the latter are so big that 
they rupture the sarcolammas and liberate nuclear 
material As the freexing-rate imoreases further, 
the size of the arystals diminishes, leavmg the 
B&roolemmas intact. 

(2) When the fillets were frozen very rapidly 
indeed, as in liquid oxygen and m CO,-aloohol, there 
was & further rise in DNA phosphorus concentration 
to c. 0-5 mgm. per 100 mL This rise was probably 
caused by a hard frozen layer forming around. the 
fillet, which tended to prevent the inside from ex- 
panding when it froze later, thus setting up & sudden 
‘great internal pressure. Fillets frozen more slowly 
presumably retained a ‘cheesy’ consistency sufficiently 
lang to permit accommodation to the stresses set up. 
A similar effect oocurred in fillets packed tightly 
twelve deep in & box and frozen from two opposite 
faces. The fillets froze from the oooling surfaces 


lication of preesure released 
A concentration, presumably 


towards the centre, and it was found that the fillets. 


at the centre of the box, which were the last to 
freeze, and which in this instance froze at slow 
rates, had high levels of DNA phosphorus in the 
‘expreesible fluid’ (o. 0-5 and 0-75 mgm. in two 


Eres i It is probable that damage to these 
ets was caused by their expanding against the 
restrictions set up by the hard outer masses of the 
already frozen fish. 

It should be emphasized that the fillets were all 
cooled to the game final temperature, whatever the 
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rate of freezing, and all were thawed under the same 
conditions, 
It is commonly held that muscle tissue is 
lees and leas the more rapidly it is frozen. The resulta 
described here indicate that this belief is too simple. 
A full account will be published elsewhere. 


: R. M. Love 
. Torry Research Station, 
(Food Investigation Organization, 
Department of Soientiflo and Industrial Research), 


* Behmidi, G., and Thannhauser, B. J., J. Biol. Ohem., 161, 88 (1945). 
* Berenbhum, L, and Chain, H., PXochem. J., 3$, £905 (1938). 


| 
A Bacterial Toxin paralysing Silkworm 
Larva 


B. cereus (B. cerus var. sotto) waa studied by Aoki and 
j it, who suggested that ita effect was due toa 


toxin. A culture of B. sotto was kindly made available 


by Mr. Masatake Ono, of Tokyo, and the disease caused 
by it has been under investigation in this laboratory 
since early in 1958. 

The work of Aoki and Chigasaki* has been con- 
firmed. Two conditions have been observed in larve 
Infested with B. sotto: a profound paralysis 2 or 
3 hr. after ingestion of old cultures and a septicaemia 
without paralysis 12-24 hr. after injection of spores 


and ocells into the body cavity. The rapid onset of 


bacteria, was suggestive of 
the presence of a pre-formed toxin; but no toxin 
sould be demon Sisd m eulno mid in Bi 
the bacteria had been grown. 

It was found in our experiments that treatment of 
old cultures of B. sotto with olarified silkworm gut 
juice yielded a toxic extract. As silkworm gut 
Juice is normally alkaline (pH 9-5-10-0) an old 
oulture of B. sotto was treated with dilute alkali and 
filtered through a fritted filter. The sterile 
filtrate caused paralysis of rm larve. Hanna 
has recently observed alkali-soluble crystalline in- 
clusions in sporulating ocells of strains of B. cereus 
known to:be pathogenic for insect larve. Micro- 
scopical examination of B. sotto revealed similar 
crystals. ‘Treatment of a suspension of spores, 
crystals, and vegetative debris with alkali resulted 
in the dissolution of the crystals without affecting 
the viability of the spores. 

An experiment was done to test whether there 
might be any foundation to the speculation made by 
Hannay’ that the crystala might be a toxio substance 
encouraging septicsamia of the insect larve. A sus- 
pension of crystals, spores and vegetative debris of 
B. sotto was well washed by oentrifugation, resus- 
pended in water, and divided into two parts. One 

was diluted and tested against silkworm larve 
by injecting a quantity of it into the body 
cavity and by feeding. The second. part was treated 
with alkali until the crystals had dissolved, then the 
spores and debris were centrifuged out, well washed 
by centrifugation and resuspended in water. A 
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sotto 


Toe Myract oy FEEDING ARD IuspoTina LARVE OF Bombys mori 
L. WITH FRACTIONS OF AW ALKALI-TEBATED OULTURE OF B. 





portion of the supernatant was dialysed against 
water and another portion heated at 70? O0. for 
30 min. All four fractions were tested by feedmg 
and injection. The results are given in the accompany - 
ing table. 

The resulte indicate that the septicemia following 
feeding is dependent upon the presence of a toxic 
substance which is heat-labile and non-dialysable. 
The toxin had a io effect when fed but was 
non-toxic when injected. The crystal-free spores, on 
the other hand, were pathogenic’ when injected but 
non-invasive when fed. 

By differential centrifugation of a suspension of 
spores and crystals, two fractions were obtained 
which differed significantly in the ratio of spores to 
oryBtela. It was found by feeding various dilutions 
of the two fractions that toxicity varied as the 
crystal count and was independent of the number of 
spores present, . 

The results presented above indicate that the toxic 
component m old cultures of Baoillus sotto responsible 
for paralysis in silkworm larve is associated with the 

ine inclusions described by Hannay. The 
investigation of ita nature and mode of action is 
being continued. 
T. A. Angus 
Laboratory of Insect Pathology, 
Sault Ste. Marie, 
Ontario. 
Nov. 27. 


ig H A., “Principles of Insect Pathology” (MoGraw-Hil, 
K.Y. 1949). 
a , O., and Vago, O., Ann. Insi. Pasteur, 84, 376 (1063). 


OE MM a eae ree NIS TN Unde. Tokio, 
! Hannay, O L, Nature, 178, 1004 (1953) 


Buds on the Roots of the Rosebay 
Willow-herb (Flreweed) 

SwvmRAL investigators have previously recorded 
the presence of buds on the roots of the rosebay 
willow-herb or fireweed (Chamaenerion Lfoleunm 
(L.) Soop.))4, and the purpose of the present work 
was to obtain a more complete picture of the forma- 
tion of these root buds. 

On the surface of the roots of Chamaenerion are 
. small pit-like depreasions. ‘These ressions mark 

the position of the root traces on 8600 y thickened. 
roots in their first year of growth ; but according to 
Moes* in older roots with one or more interrylary 
periderms the depressions result from the disorgan- 
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wation of young buds and lateral roots. Buds and 
lateral roots originate within the proximity of these 
depressions, and in order to obtain a succession, of 
stages in the formation of lateral roota and buds 
the depressions were first marked with indian ink 
and root cuttings, several centimetres long, wn. 
in a constent-temperature room (21° + 1*C.) on 
filter paper kept moist with distilled water. Every 
other day one or two cuttings were removed and 
microtome sections cut in the region of the de- 
pressions. Unfortunately, very early stages in bud 
formation could not be detected with certainty since 
the buds origmated from tissues which were already 
meristematic. However, it has been found that they 
are endogenous in origin and arise from the external 
phellogen and its immediate derivatives (Fig. 1). 
Lateral roota also origmate from the external 
phellogen and its immediate derivatives, and like the 
buds they are endogenous and rupture. the outer 
tissues of the periderm as they emerge. 
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Root cuttings produced not only buds and roots 
but also amall green hemispherical mounds. After a 
few days, shoote, & number of which were fasciated, 
and very occasionally roots, developed from these 
mounds. Microtoame sections revealed that -the 
mounds from the distal cut surface of 
decapitated buds. The first indication of the forma- 
tion of a bud meristem was seen in & group of deeply 
stamed oella just below the surface idc Puer, At 
this stage only a few cell layers were involved (Fig. 
2a); but gradually the tendency to become meri- 
stematic extended inwards. As the meristem in- 
creased in size & tunica and became distin- 
guishable and ultimately the adjacent cells above 
aie diamtegrated and the meristem became 

freely exposed on the surface of the mound (Fig. 2 b). 

rimordia were later formed and prevascular 
rine differentiated downwards to the cambium 
of the decapitated bud (Fig. 2c). These buds are 
therefore endogenous in origi, as are the roota which 
very occasionally develop from these mounds. This 
contrasta with the origm of the shoot buds which 
are exogenous in Ohamaenerion. 

These findings are in with those of 
previous investigators who have shown that, though 
occasionally endogenous, shoot buda of vascular planta 
are exogenous whereas root buds are endogenoust*, 
and the question arises as to the nature of the 
factors involved in determining whether a particular 
meristem becomes that of a root or a shoot. The 
resulta of some p experimenta indicate that 
auxins and wound hormones are involved in determin- 
ee ce ee ne 

of Chamasnerion, and further studies are 
being made along these linee. 

I wish to express my gratitude to Prof. O. W. 
Wardlaw and Dr. A. for their guidance and 
encouragement throughout investigation, and to 
Mr. Ernest Ashby- for the photographic illustrations. 

ALAN E. H. EwnmhRvy 
Deparimatitiof togamio Botany, 
University of ester. 
Wc V. B. and Walming, H., Bot, Central., 17, 2&7, 258 


* Beljerinek, M. W., Ferà., K. Akad. Weionsch., Amsterdam, $$ (1590). 
E (loss is ne nas Tesh. Bull. US. Dept. Agric. 


* Holm, Theo, 


Chromosome Numbers In British 
Salicornia 


onm ce dub ei ned Sf E adf 
Salicornia species indicate the basio number ~ = 9. 
British material examined from localities on the 


of British Planta"* of S. europaea L., 2n = 80; 
Salicornia dolichostachya Moes, erect form with long 
tapering fertile branches ; upper nodes each bearing 
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four branches, 2n = 30; Salicornia disartioulata 
Mom, 2n = 16 (1). i 

These counts are original, the tetraploid number of 
27 — 36 agreeing with a similar count obtamed by 
Ludwig? for S. europaea L. (S. stricta Dum. geo. Moes) 
from the north coast of Europe. A count for the same 
species from the Wetterau district is given in the 
same paper as 2n = 18. 

Illustrations of habit specimens corresponding with 
these counta will appear elsewhere. 

Davin J. HAMBLNBR 


Queen Mary College 
(University of London), 
Mile End 
London, E.l. Deo. 16. 


* Mom, O. H., “Oamb. Brit F1”, 11 (1014). 


*Lodwig, H, Natur und Volk., 80 (1950). 


Action of Peptone on Mast Cells of the Dog 


ALTERATIONS of mast cells in the liver of dogs 
submitted to peptone shock were described by 
Wilander; Jaques and Waters" have confirmed 
Wil&nder's resulte and found similar changes of the 


- mast cells in anaphylactic shock. These alterations 


have been related by these authors to heparin 
liberation. 

Riley and West? and Riley‘ observed a striking 
correlation between mast oells content of a tissue 
and ita oonoentr&etion of histamine. In addition, 
Riley’ and we* verifled disruption of mast cells in 
conditions in which histamme liberation occurs. 
These pepers suggest that mast cels might be a 
source of histamine in animal tissue. 

Recently, Lecomte and Baeckeland’ could not 
duplicate Wilander’s findings, observing no changes 
in dog liver mast cells after peptone shook. Our 
recent experiments support Wilander’s resulta. 

The effect of peptone on the mast cells was studied 
In ten dogs Injected intraveno with 0:5 gm. per 
kgm. of peptone, in which blood p and olotting 
time were determined. Liver biopsies were made 
before and after the peptone shock. Experiments 
eee ee ee ee 

the preservation of dog mast cells showed{ 
aqueous fixatives and paraffin must be 
avoided. Good results were obtained only with a 
4 per cent solution of lead sub-acetate in 50 per cent 


alcohol, and this was used throughout. Frozen 
ug 
ve gr ee EU EE: pt 
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sections, Ou thick, stained by Ehrlich’s thionin, 
were studied. In these conditions, not only Wilander’s 
observations concerning the effect of tone shook 
on liver mast cells could be a e a it was 
also observed that masb cells of other organs (tongue, 
spleen, mesentery, lung, eto.) presented identical 
changes. In the tongue, an organ perticularly rich 
m mast cells, these ahanges are easily obeerved 
(Fig. 1). Peptone shock induces a significant decrease 
in the number of mast cells and promotes a de- 
granulation and reduction of metachromasia of the 
granules. These alterations seem to de 
on the local concentration of peptone, aince we have 
observed that when the peptone solution, is injected 
directly into the lingual artery the mast cells of this 
organ present exceptionally intense changes. This 
fact, and our obeervationa that mast oells of other 
organs also present alterations, suggest that m the 
dog, heparm and histamme might originate from 
other organs besides the liver. A detailed account 
of these resulta will be published. 
I. Mora 
L. 0. U. JUNQUMIBA 
Laboratory for Oell Physiology, 
W. 


T. BaraLpo 
Department of Physiology, 
j A. Q. FEBRI 
Department of Pathology. 
University of S& Paulo, 


Brazil. Nov. 12. 
Wilander, O., Shand. Arch. Phpwiol., Suppl. 15 (1989). 


: 


., Ada Hepmatolog., 10, 165 (1953). 
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Myokinase as a Relaxing Factor in Muscle 


LoRAND! has recently shown that relaxation of 
musole-fibre models will oocur when 10 mM creatine 
phosphate, 5 mM adenosine trip bate and an 
enzyme preparation of muscle are added to them. 
The enzyme (adenosine triphosphate—creatines trans- 
phosphorylase) is probably identical with Lohmann’s 
enzyme, creatine phosphokinase’. Relaxation ooours 
only at low pH (0:2 or below), whereas the fibres 
shorten or develop tension at higher pH values. 
Magnesium ions (1 to 2 mM) are necessary for tho 
relaxation which is inhibited by calcium ions. 
Lorand suggests that the effect is due to reaynthesis 
of adenosine triphosphate, as fast as it is broken 
down by the fibres, by virtue of the reaction : 


ADP --CP eATP +0. 


This is known to go to the right at pH values below 
6-54. He suggests further that any system capable 
of resynthesizing adenosine triphosphate would act 
in the same way and, ın particular, that myokinase 
would do so, since it catalyses the reaction : 


2 ADP ATP +AMP. 


I have, in fact, been able to show, in & paper 
submitted for publication in Deoember of last year*, 
that myokinase does indeed bring about relaxation 
of muscle-fibre models, and that it 18 indistinguisheble 
in its effect from the relaxing factor of Marah". For 
full-activity magnesium ions (4 mM), an ionic 
strength between 0:10 and 0-20, and a pH in the 
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range 6-8-7-2 are optimal. The effect is entirely 
abolished by 0-2 mM calcium chloride. Over a wide 
range the activity of the preparations as nxyokinase - 
and their activity as & relaxing factor go hand in 
hand. The evidence suggests, however, that in its 
role as relaxing factor myokinase is acting in & way 
which cannot be explained simply in terms of ita 
ability to resynthesize adenosine triphosphate, and 
that it probably takes part in & more complex 
reaction, when actomyosin and the adenosine nucleo- 
tides are present. 

Thus, the effect of the origmal factor of Marah can 
be explained in terms of its myokimase activity ; but 
it is quite out of the question to explain it in terms 
of creatine phosphokinase, since (a) the conditions 
of preparation and use of the factor preclude the 
possibility of the presence of creatine pl hate in 
the system; and (b) the effect is opti in the 
normal physiological pH range, 6-8-7-2, and is 
diminished in the range 6-0—6-5. 

The work described in this paper was carried out 


as part of the programme of the Food Investigation 


Organization of the Department of Scientific and 
Industrial Research. 


J. R. BENDALL 


Low Temperature Station for 
Research in Biochemistry and Biophysics, 
University of Cambridge, and 
Department of Scientific and Industrial 
Feb. 8. 


Research. 


1 Lorand, L., Na&hwre, 178, 1181 (1953) 

1 Dixon, ML, and Néedham, D. M., Natwre, 158, 482 (1946). 
Kew ee oie Sod ird 
4 
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847 (1052). 
T ind Be wen d a aS 160 (1082). 
We Sot y eben Appeal 181. $$ (1 


Coenzyme of Kidney Phosphatase 
IN previous communications! we advanced a 
hypothesis supporting the nucleotide nature of 
kidney phosphatase. Kutscher and Schreier? also 
Donde pho hatasa M i and they 
attribute the loes in activity whio 


ae sama gna eiu penne agg et lidem 
regard histidine as a coenzyme. Recently, however, 


the ride advanced on the nature of cophos- 
phatase (nucleotide, choline pyrophosphate or hist- 
idine) are.scarcely probable. 

So far as we are concerned, the resulta obtained 
in the course of recent experiments still support our 
interpretation. As & matter of fact, the phosphatase 
by extraction with trichloroacetic acid, m order to 
separate the protein portion, and subsequent hydro- 
lysis with baryta, gave solutions which were chromato- 
graphed on Whatman No set page with the object of 
characterizing the nuol We-employed the 
2 N HCH l mixture which Wyatt wind 
mends* and loped'the chromatogram in the 
ence of ultra-violet light, Se 00 a quartz 
fitted with a Corning 0803 my). 
spot, the Ry of which is close to de. of arid vin acid, 
was thus obtained. Onoe that portion of paper which 
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2X0 240 220 - 800 - 


200 
Wave-ength (ma) 
Aris aud Pooecanl Lacie, aod Chema 178, 431. 1949) 

ds to the phosphatase spot in the ohromato- 


with 0:01 N HOI, the spectrum shown in Fig. 1 (with 
a maximum of 261 my), falling in with that of uridylio 
acid, which I 


affirming that uridylio acid is a 
component of the former. In order to ascertain, in 
so far as feasible, its participation in the structure 
of phosphatase, we to moculate rate and 


produced in the accompanying table. 

The results reveal that a variation in the 
enzymatic activity of the preparation (percentage P) 
ig attended by a variation in counts/mim. practically 
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Radioactivity | Knxymatio activity 





n pecie Hey sid by with acetone. 
repreatpite tions 
b, Precipitated by aloabol fram the Gasytusile utem Care ete 
a. 


checking in percentage. This permits us to attribute 
both effects to the same substance. - 

Onoe the radioactive taso has been 
tical with those 


was cut into several pieces. All 
these were e with 0-01.N HOI before evap- 
orating to drynees and in the Geiger- 


Fig. 2 shows, the portion oorre- 


M. Lora-T YO 
ELDE BRTO F. ALVAREZ 


Departamento de Quimica Orgánica, 
Instituto "Alonso Barba” de Químioe, 
Madrid. 
Nov. 80 
! Lora-Tama Mii. pa, Munro, A. M, Neture 18, 248 (1951); 
"Kutecher, W., and Sehreter, Naturwiss., 35, 255 (1049). 
* Kntecher, W., and Sieg, H., Neturwise., 37, 451 (1050). 
t Akamaten, 8., and Kobayashi, K., Hesymología, 15, 154 (1002) 
* Roche, J., and Bouohillour, 8., Bull. Soc. Cham. Biol., 38, 567 (1083) 
* Wyati, G. RE, Biochem. J., 48, 534 1 
Y = 
a A ad Bo oO (agp end Alvarez, Ektberto F., Anal 


X- Analysis of the Structure of 
eripheral Nerve Myelin 


Tum low-angle diffraction pattern of fresh sciatio 
nerve of frog takes a relatively simple form, showing 
only six equatorial reflexions, five of which can be 
accounted for as successive orders of diffraction 
& radially oriented fundamental structural unit 
These five reflexions display 
striking variations in intensities as indioated in 
Fig. la, and from this intensity data a Patterson 
distribution (variation of P = oos 2r Iz) along & 
Ime in the radial direction in the sheath has been 
calculated (Fig. la). 

In earlier experiments on the modification of nerve 
myelin*-*, it was observed that a relatively alight 
drying of the nerve specimen produced a marked 
increase in the Intensity of the third-order diffraction 
and a decrease in the intensities of the higher orders. 
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These changes were accompanied by & small reduction 
(co. 5-6 A.) in the fundamental spacing, and were 
reversible. A similar effect (Fig. 1b) was obtained 
under more readily oontrollable conditions by 
immersing the nerve in Ringer’s solution of greater 
than normal concentration’. 

The net effect on the Patterson diagrams of this 
modification is to replace the mteraction at a quarter 
by a much stronger interaction at one-third of the 
unit cell dimension. 

Other modrfications** of the nerve myelin were 
found to lead eventually to the di of the 
odd orders of diffraction. Such modifications were 
irreversible. : 

In spite of the apparent chemical complexity of 
myelin, it is le that the striking di on, 
effecta observed have & relatively simple explanation 
m terms of the general arrangement of molecules 
within the unit cell and the specific placing of a few 
atoms or groups of atoms of outstanding diffracting 
power. In previous considerations of the structure 
of myeljn*:7;*, molecular ts based on an 
alternation of lipid layers and protein layers have 
been sug which would account for the tendency 
towards ing’ in the 171-A. dimension of the unit 
cell. The observations on the changes in pattern 


&ocompanying t dehydration seem to be explained 
most readily on the general tion that two sets 
of closely spaced groups of high ing power are 


ible for the interactions, one set being separ- 
Sted by a quarter in the fresh myelin and the second 
seb by & distance just greater than one-third. The 
shrinkage of the fundamental structural unit in the 
initial reversible stage of drymg may be sufficient to 
reduce the separation of the first set of groupe so 
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that they can no longer reinforoe the fourth-order 
diffraction, and at the same time to bring the second 
get of groupe into a position for reinforcing the third 
and sixth orders. 


ve ron ohn bic ae nrg el aaa 
ment of phospholipid and cholesterol molecules m 
the lipid layers of myelin*:*!* immediately mdicates 


two seta of levels at which peaks in the electron 
density distribution in the radial direction might be 
expected. These peaks are associated in part with 
the phosphate groupe of the phospholipids which, m 
a lipoprotein structure consisting mainly of carbon, 
nitrogen, oxygen and hydrogen, might be expected 
to provide centres of outstanding electron density. 
Fig. lo shows a schematic arrangement of compon- . 
ente in the unit cell of nerve myelin in terms of 
which it is possible to give a qualitative explanation 
of the intensities of the various reflexions. For 
simplicity, the positions of the electron density peaks 
have been made identical in the two parta of the unit 
oell, and therefore different ‘scattering factors’ must 
be given to these levels to account for the mtensities 
of the odd orders of diffraction. The l phos- 
pholipid molecules are associated with the cholesterol 
in such & way that the phosphate group (P) of the 
former is brought into close association with the 
protein at the interface 4, which may also contam 
metallic ions. This interface would thus be expected 
ed pidas one of the levels of high electron density, 

iB to oocur at or near 0, $, $4 and i 
in the unit cell of slightly dehydrated myelin. With 
the type of spatial arrangement of phospholipid and 
cholesterol molecules shown in Fig. lo a seoond level 
of high electron density might be expected to occur 
in the lipid layer at a distance of about 4-6 A. from 
the interface, where the terminal groups of the curled 
phospholipid molecules come into association with 
the cholesterol, and in the case of phosphatidyl ' 
serines possibly also with metallic ions. The phos- 
phate groupe of any fully extended phospholipid 
molecules would also be expected to oocur at this 
level, B, which is suggested to be at 0, t, 4, 1 in the 
unit oell of freah myelm. 

Rough Fourier calculations have indicated the 
poesmibility of obtaining the right sequence of inten- 
sities for the various orders of diffraction in terms 
of these seta of electron density peaks ; but two main 
factors hinder the detailed quantitative correlation. 
The molecular picture is not yet sufficiently detailed 
to permit the reliable prediction of the relative 
heights of the suggested electron density and 
the correction factors which must be applied to the 
measured intensities from this type of liquid crystalline 


system are not yet known. j 
J. B. FINEAN 
ee BEAMER 
niveraity of Birmingham. 
Deo. 4. 
! Bahmitt, Y. O., Multiple Saleroris and ithe Dempeknating Diseases, 
9&, 247 (1080). 


! Finean, J. B., Bap. Coll. Res., b, 202 (1053). 
"NUS 7 end FON SB ee Bos Dis One epe enorm 


‘ Hikes, J., and Fean, J. B., Map. Oel Ree., 4, 69 (1063). 

! Hikes, J., and Finean, J. B., Mep. Cell Rss., 4, 32 (1963). 

* Unpublished results. 

' Bohmidi, W. J., S. wise. Mik., H, 159 (1937). 

* Sehmitt, F. O., Bear, E. B., and Palmer, K. J. J. Cell. Comp. 
PRI. 18 El (1961). 


, J. B. Internat. Colloquium on Biochemical Problema of 
vinta’ ‘Brunel, 1053 (in tho presa). 


19 "nean, J. B., Maperientia, 9, 17 (1053). 
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FORTHCOMING EVENTS - 


( Meetings marked with a» aserisb * are open to the public) 
Monday, March 22 


THe PROMOTION OF INTERNATIONAL 
MEDICAL AND OHNMIOAL RESHAROE (at 41 Portland 
af tite eye ET i TS = 


ROYAL Boarnwrr oF Arts (at John Adam Street, Adelphi, London, 
W.O.2)—Bicentenary Oeiebrataona. 


Tuesday, March 23 i 

1 Birdoage Wal Weninbr roro Bw t 5.30 Dr 
H. im b RU Hnergy for Water-and Bpace-Heaüng".e i 
EIER T OF ORDON (In Uis A na tomy 


Research niversity Gower Street, W.0.1), 
at 5.90 In Geoffrey Viokers: ‘“‘Oommunteation 
UGA'TION 
OMOLE (at Ba 
“An 


UTH dar So0urry (at Conway Hall, Red Tion. ae 
London, W.0.1) at 7.80 p.m—Dr. J. : “Tho 
of Man (Conway Mamorlal Lecture). 


E 


Tropioa] Medicine, Keppel B pt. n EI JIn.— 
Mr. Oolin Clark : Wael BHDAE and Rant ten ta i Products”. 
Hvamm Sogcurrr n the Royal to: 
ap bondon, 0j 599 Dm: Dr. J. AL Tanner: '"Phynque 
House, b 


Royal INSTITUTE oF OnmurwTRY (jomi meeting with the LONDON 
BECTION of the BocnrTY or Inp 


Woon Hpvaarrow Soourrr at the Royal Institution, 21 Albemarle 
Btreet, London, W-D), & 7 pam Air Jolim Llenhop : “Growing Wool 


SOOINTY 


Mr. N. der 
Vapour and Heat Near the Ground". 
DrerrruUTIOX oF MLBOTRIOAL MBNGINENRS (at Savoy Place, London, 


ecl: ai 5.80 p.m.—Mr. F. L Lawton: “Ths Hydro- 
= Development and Assoctated 


TELNYINMON Socurry (a4 the 
164 Shaftesbury Avenna, W. ai 


Channel” 

CumwICAL Bocumrr (ai Hous, Pilocadilly, London, 
W.1), ab 7.30 n r H. J. ¥ drive rganometallio 
Compounds Containing Finorocarbon Lecture). 
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Thursday, March 25—Friday, March 26 
HamarTH (at Friends’ House, 


Foston NWI), at 10 Annual Oonferenee 
; ; a.m. 
— anh r ranan ln Modum y Eo Oor ant 
Responsgibilides o£ Publio Authorities”, 


Friday, March 26 
ImwrrTUTIOK MBGHANICAL HNXGINXERS (at 1 Walk, 
Westminster London, BW 1), ab 10.50 8 tn. : on ees rau 
Mechamams". 
Burlington House, Piocadilly, 


London, Wl at 415 = Diseusnon. 8 Dr 
d, p.m. n. ; 
JO Bruekabam Di 4H Oe RB, Bir Harold Jeffters FRB, 
and Dr. B. K. Runeorn. Chairman: Dr. E. Btoneley, F R8. 
PuHYWCOAL BSoadcurr (at the Balence Museum, Brhibition Xoad, 
ne e eg vee TAi F.R.8.: ‘Diffusion 
and Mass ‘Transport in Tubes^* (38th Lecture). 

RoYAL INEITTUTION (at 21 Albemarie Street, W.1), at 
9 pm—Dr. F. A. Paneth, F.R.8.: “Tho Chemical of 
the Stratoaphere™. 


Saturday, March 27 
Barren  SOCOIOLOQGIOAL ASBOOLATION the Herringham 
werk cum Mae tenir A W, Tiu But 


APPOINTMENTS VACANT 


AYPLIOATIONS are invited for the following appointments on or 


before the dates men ane 
dderable and industrial or ps ) IX ATRORAPS 
Frnepal clay treat, Tatahlahnment T 0. standari—The 
borough, (March 

LECTURER IN PHyYsics—The Secretary, Birkbeck College, Malet 
Bire, London, W.O.1 20). 

MwrALLURGINT (with an honours degree in and some 

in research, and erably experienoe 

In the use of X-ray equipment) at the Laboratories tn 
Amoolation, 11 Park Londan, Wat (areh 28), 

OoaL run ds Dy tertile: Hat RT 


facture, Ref. TT/745 ; mm honours degree or equiva- 
lent, and preferably with expenenoe ooa] chemistry end 
spectroscopic teohniquem), br work fu the Chemistry Department in 
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PEDOLOGINT PmDpoLoaimr (with a good m Other Countries 
science OT i Bere Labo ullos ur in 
written ae er eet ate mM on of 
or surveys ow for 
an peat he Zealand, Grins emi SS TM I A inter IDEA) a EN 
New Zealand, 415 Strand, London, W.O.2, 4s. Sd. [151 
quoting 3/64/148 (April 80) " Federation of the Agri 
OFFI physics, culture far the year 1952. J. Voeloker. viti 4-66. uala 
physoal obemustry, or engineering, and preferably with some Printer, 1962. A Malayan dollars; ds: Bd. [151 
experience of researoh in processing and transport 1082-1953. 
of preferably fish) at "HR Frsuiea IND RESEARCH the of the TE the Oomp- 
INBTFTTUTR, Cape South Afnoae— The Beeretary, P.O. Box 1233, éroller, Other v--142. (Pasadena 
Town, Bonth Afdos 30) Calif. : CaIfornia Instituto of Technology, 1063.) [151 
LECTURI IN ADULT MDUCATION at the Untrerity o£ New Commonwealth of Austral Rassarch 
MED, ee ee Boni M end — and Development of the | Standards 
administer tutorial classes, on and othec general Tahoratories for the both enos 
adult education activities in northern New Wales as may be Vio., ended J 1953. Pp. 56. 
required by the Oounoll of the Univarsity— n AEN ~ Finsbury, B.A. : of 
of Universities of the Britah Commonwealth, 5 Gordon Square, and Braneh, 1953.) 
London, W.O.1 (Armidales, April $0) Australia. e and 
P AKIR LETUKEE Of LECTUENE ee Pinne eee. year 90th June, 1953 vi--290 E cnc nd 
; gore years . . : 
tn a design office) I MAOHINR DEAIGN, in the Cr Mech. eatin edente ar Tatai] Organisa uon, 1063.) [151 
anical Hngineering, Untversity of W A ; Labo 58. CHAIR of ETE 
Assocunion of Universities of the British 5 Gordon Instrumenta) Pp. fl+464+ O.P.F., 61 Hus 
Bquare, London, W.O.1 April 80). de Malte, 1953.) 
MrnmagTRIO RESRAROH IN AMROWAUTION, for post- Publications of the Yerkes Observatory. Vol. B, Part 6: Measure- 
A cen, Galles GE RET REIS E Di control ments of Double Stam, By G. Yan Biesbroeck. Reki Chicago : 
of alroraft —The Warden, College of Aeronautics, p wd of Ohteago Press; London: PM 
Bucks (May 1 1964.) dollars. [1 
CHAR OF dL PaATHOLOGdY in Bt. Mary's Hospital Medical Sveriges nderzokning. Ber.A&. No. 102: Beskrivning 
ui 


Bohool—Ths Anademte Regstrar, Untverx3ity ot London, Senate 


OHAIR OF tenable at the Imperial f 
and logy—Tbe Regutrar, University of 
London, Senate House, W.O.1 (lay 5). 
oe EPI dame H The 
WOl (lay D. i ° : 


ASSIST AT Marise bn erro ee ee 
and with mathems tional ty) n THE PowoLody SECTION for work 
on plant The Secretary, Hast Maling Research Station, 


Director 
8.W.1, ODH.68/ i 
MAFTER (with first-class ‚honours 


ambadge) TA TRL BIOLOGY TD An Behotarshtp standard 
—The Headmaster, Haberdashers’ Aske's Hampstead Sehool, West- 


bere Road, London, N.W.2. 

PEE eisque Of ths entation of uid problema in the Bon and 
experimental techniques to the of prod tn the iron 
stoel industry) IN Trm FLUID DTNANIO MNOTIOX of the Phyuic 


Department in London— The Personnel Iron and 
Bteel Research 11 Park Lane, 

Renno BOr&wTIST (with B preferably in ) for research 
vg Prag NE Britash U Associa- 
uon, , quoting A 8. 

SENTIO OFFIOAR (with an honours In preferably 

exqui experiance in meteoro- 


p oni ooume, or 

AT THE ROYAL OBSERYATORY, H pei mien 

gend meteorology, I eto "rhe Director of Reormtmen 
Mu Offioe, Great Smith Street, London, B.W.1, quoting ODH. 
Bonorrrrio OrrIONES (with firxi- or second-clam honours degrée 
and AL OrmicHRB (with at 
researoh involving 
properties of solid fnorganio 


ther behaviour m oeraniio appheations— 
Research 


REPORTS and other PUBLICATIONS 


(not included in the monthly Books Supplement) 


Great Britain and Ireland 


H.M. Stationery Office, 1053.) 2s. nob. [201 
Bios, 1084.) 208. nei. i i c 


Karthladet Av R. P. H. Landegirih. 

. 1004-1 10 kronor. Ber.À&. No. 104: Deskrivuing aD 

. Av B. ooh G. Lundqvisi. FP; +1 

10 kronor. Ber.O. No. 518 Marken 

K Lin. Ay O 40 kronor. Ber.O. 

No. 519 :. Bricka. Cari-Gosta Wenner. 16+8 plates. 

8 kronor. O. Mo. 580: K : Bami 
Ber.O. 


E $ : 
kronor. Ber.C. Mo. 525: Dergarterna I, 
Grusmaterial. 


Av Jan Lundqvist, 48. 3.50 kronor. Ber.O. Mo 
525 : Trio Middle of 
m. A. Ww Pp. 60 (8 plates). 4 Ern HEATER 
D CDD ig es Id ry 
koriet. P Peer entr 1068 and 1963). {isi 
. Undersikning. Ber.O. No. 528: Der Geolo- 
: Kaledoniden Ty G. Kautsky Pp atO 15 
DA on G. : 
kronor. Ber.O. No. 529: Von G Kautaky. Pc Me edebjes B : iN. 
Av Hrik Åhman. Pp. 23 4-1 piate. 2 kronor. Ber.0. No. 531: Petrology 
af the Yi Region tn the af 
By H. Po. ee rA ee DU Ber.O. Xo. 582 : Jord- 
akaly I 1941-1950. Aw K. M. fahisirom. 34 --1 plate. 
2 kronor. No. 2: ll ot AY 

oro tome ee fo 10, 
Ar 1050. Pp. 8. kronor. for 1052. Pp. 10 
0 1 (Soham: Kungl P. A, N 
Biner, 1962 

p of rae a 1952. Part 3: Geodetlo Work. 
Pp. x 


South A Br Blackburn and i Neve 
Pp. 56+2 Bulletin No. : Btandardised Plant Names 
a Revised of Btandard Common Names for the More Important 
Australian Other Pasture Planta, and Woods. 182. 


Delhi: Ooundl of e 
Hanh 1 pre 8 ue. 
i Veionixape ooh s 9: Acidtmetric Carbonate 
Itngar. Fol Ber.B. o. 
Analyst. Av B SC CE ep. $1. (Goteborg: Missae 
Annual Report of the Kodaikanal Observatory for the Year 1 1. 
Pp. 10. 1 rupee; ls. td. Report of the Dee 
vaory for the Year 1062 Pp. 12. 12 annas; 1s. Maney SI 
No. 132. Part 1: Summary 
Cees Obecvations for the First Half of 1960. 46. 
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famous entomologist, depicts the 
world of these extraordinary creaturee— 
their social habits, therr “language,” 






A sot of 22 specimens of glass with S.G. marked 
by fusion in black. Suitable for flotation tests in 






mineral identificati Range fro to 4.05. with facts. A must for every 
: TS d beekeeper. “A fascinating book, full of 
Intriguing Information and written witha . 





RAYNER 


100 NEW BOND STREET, LONDON, W.1 
Telephone GRO 5081 


NESTA PAIN. 
^ Published by Hutchinson at 12s. 6d. 
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Ihe common test of tincture of soap 
“Dr. Clark then exkibited his method of ascertaining quantitatiosly the com- 


Wlustrated by experimental evi. to prove the accuracy af which it is | 
susceptible and the facility of its application." 
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Dr. Clark gave his demonstration at one of the first meetings of the 
newly formed Chemical Society in 1841, and the above is an abstract 
from Volume I of the ings. 


tor based on the use of eth li acid as advocated - 
by Schwarzenbach and others. E 


LABORATORY B-D*:H cuemicats 


THE BRITISH DRUG HOUSES LTD. pow, LABORATORY CHEMICALS GROUP POOLE DORSET 
- . Lco/P/6 
o i i à = 
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SHORT SERVICE COMMISSIONS 
IN THE INSTRUCTOR BRANCH 
OF THE ROYAL NAVY 


BRITISH COTTON INDUSTRY 





LECTURES AND COURSES 
SIR JOHN CASS COLLEGE 


Insttute for research chemamis who are honours 

JEWRY A Applcapons aro invited from unrrermty gradu- | ira (fuateg or graduates with degrees 
Teiepbone No.: ROYal 3383 ates and Qquahfied teachers under 36 year of age 

The College prepares nit ead 1, An Orgamc Chenust for fundamental research 


for short service commrmons of three, four of 
years Instructor 


- gubstances, with 


R 
| 
i 


ternal Degrco m Chemustry and for tbe | be eligible for selection for permanent commis- que bd e ache eR apr 
External Degrees in Botany and m Zoo- | nons. A mbon servo engagement in the In- or fundamental and 
logy. Facıhtes aro provided for research and | stroctor Branch will discharge any candidate's 





ROYAL TECHNICAL COLLEGE 
SALFORD 
Principal: P. F. R Venables, BSc., Ph D., 
F.R.I.C. 
DEPARTMENT OF PURE AND APPLIED 


Ee ree est rS COO MS recevo marge allowance of £338 per annum Le Mio wart Melanie SD 
d a: EI if not accommodated in offical married quarters, s of up to 

on , May 21, and Saturday wil be paid. All posts carry superannuation 
May 22, 1954 Lecturers: F. A. Vick, | £283 per annum |f they aro so accommodated bones under the Federated Superanmueton Sys- 
OBE, PhD, FInxP. H J l officers under the age of 25 recetvo MAT- | tem for Untrersines — Experience of texte rs 
J. A. F Cormek, BA, A InsP., W. Noodham, nago allowance of £146 per annum, Dot are DO} not omental foc any of these pomtons 8 
M Sc, MIEE,EF.InstP. H V Sbhurmer, M Sc, | cntitled to be in There mw also & vacancy for R man to cary 
Ph D. D. D Jona, M.Sc, DIC, D. A. Wright, | quarters. An imita] oetfit allowance of £115 13| oot mvesugatons in ternie fimshmg, the work 
M.Sc, F.R AS., F.ImtP. Feo for the course, paid, together with a freo iuc of certain articles | bemg peomenty concerned increasing pro- 
#1 10s 6d of clothmg A reduced allowance h payable to dud ir ibn een ot HOS DUREE, Appii- 


SABI VALLEY EXPERIMENTAL 


STATION 
DEPARTMENT OF AGRICULTURE 
SOUTHERN t DESIA 


ncs laboratory oc who have had postgradnate ex- | Candidates most be malo and possess at lcast a Dego of high standard in mathemahes 
perkence in sod physics work. Expenence of so: good second-class honours degree, with aDDXO- | or equivalent extensive experience 
Troblems connected with uottgation ad poate postereduate experience of theoretical work in supersonio 


Starting : 
by £90 to £804 by f45 to £1,074 by £120 to 
Actual 





per annum), pius overseas research allowance of 
£145 to £175 per annum Coat-of4iving allow 
ance at present 27] per cent of first £200 of 
basic salary, 25 per cent of next £400 and 121 
per cent of rememder (maximam £200 per an- 


under 13 years of age Government quarters, 
when available, at rental of up to 10 per cent 
of bemc slary (maximum f150 per annum) 

Apoy in wniting to the Director of Recrutt- 


bcation 
Applicatiors to Senior Representative (A P 10) 
Australm 
Office, Great Smith. Street, Lon- 


Department of Supply, House, Th 
Strand, London, W C2, by April 5, 1954. 


ST. THOMAS'S HOSPITAL 


Sce ncc Lecturer in Organic Chemis- | CDE 197/194 /01 MED AL SCH 
mistry ; Amitan (Grade B) in Phymwes: (d) UNIVERSITY F LONDON) 
(Grade HB) in Kolosy; (c) Asmatant LECTURESHIP IN AGRICULTURAL BOTANY LONDON, SE.1 ^ 
(Grade EH) m Appheations are a in ero invited for the post of Le 


be obtamed on recotpt stamped, Initial salary according to exporisnco and qual to start as soon as can be 
coUe tics: nos fram ths Aatox. FSSU and famiy allowance bene- | and not lator than October 1, 1954. — Candidate 
whom completed sbould be returned mast be medically qualfyed, £800 t 


not later than Apri 2, 1954. 
H. GLYN WILKINSON, 
Derector of Educatnon. 
Bducattron Offices, 


63 Hamilton Square, 
Brrkenbead 


fita. 

Applications (eght copies), should be lodged 
not later March 31, 1954, with the under- 
mgned, from whom further particulars may be 
obtained 

RBT. T 


HUICHESON, 
Secretary of Unrvermty Coart 
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SUGAR MANUFACTURERS’ 
ASSOCIATION (OF JAMAICA), 
LTD. 


HT 
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ji 
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—— —— ÉÁÓÉÁÁBMM—— —— M ÁáÀ— MM 
of threo years fn the first instance. Selected CITY CARDIFF ED CA 
candidates will be provided with free passages to OF UCATION 
Jamaica and required to assume duty not later COMMITTEE 
then November 1, 1954. Leavo with passegre COLLEGE OF TECHNOLOGY AND 
I$ granted after three-year service periods, and COMMERCE 
there r$ a contributory pendon scheme, Salary Prindpal: Dx. A. 
will be in socordance with qoaltfücations and er- Applications are invited for the of Ams- 

tant Lecturer, Grade “ B," in the of 

may be obtained from the | Applied and Engineering 








, Ihe Civil Sarvice Commmanoners invito apphca- 
tions for a number of Semor and Junior Research 
Fellowahins, tenable for throes years at Govern- 
ment Soaenttfic for resesrch into 
subjects of rmportnce to M. Government. 


There are no age hmitz, but canchdates must have ROBERT E. PRESSWOOD, 

either a fimt- or second-class degree in Director of Education. 
an appropriate subject, and most be able to show | City Hall, 

oridenco of & very high standard of abulity in Cardiff, 

researoh, t least two years’ postgraduate er- 

perience will be expected of candidates foc NORTHERN REGIONAL 
Juno : and at leas throo years’ of HOSPITAL BOARD (SCOTLAND) 
candkfates for Senior Fellowships. Remmers- are invited from cienco graduates 
ton will according to individual and 

experience, at rates between £800 and £1.000 for | of, * POS of nor-medical Biochemigt in 


ments, 
Further information and apploation forms from 
Service Sctenttfic 


Trimded Oid Burimgton Street, London, Mrs ga eee 
W.1, quoting 8.4300 /54. Application forms to Mechcal Officer. 
bo returned by 30, 1954. Office of the Northern Regional Hospita! Board 


suitably qualified Propalscon W re- 
us rid fe mu eae ee o quires : Officers. (Ref. IMA) (1) 
ment of at the University: (a) Semor | Mechanical , foc work on motors 
Lecturer at salary scalo £1,050 | in promot group. (2) Physical Cho- 


is payable fn the case of married section. firxt- or second-ciass 
Further and information ag to fhe | Dooours degres, or in appropriate 
nethod application may bo subject. within range £417 to £781 
he Secretary, Association of Unrverzties of the | F.S S-U. benefits may be a 


ton, W.C.1. The chosing date for the recespe | Engineer, work mlki motors in 
X applications, in South Africa and London, m | ment and project sections. Design experience 
Anni 7, useful. Engineer, for experimental and theo- 
retical on development of components for 
THE LONDON HOSPITAL, WHITECHAPEL, liquid propellant rocket motors. Qualtficatboos, 
11, has vecancy Research Assistant in the | higher school certificate (clence) or equivalent, 
and The | though further trammg in niryxics or engineering 
with | to H.N.C. or degree standard may be an advan- 
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HLM. COLONIAL SERVICE PUBLIC SERVICE OF SOUTH 
KENY. 


A 
Vacancies exist for (1) a Factory Inspector and 
In 





laboratory facilite; are availabic. 

be avaiabio foc a married man at a rental to be 

fixed. Museum Department —Entomologist, 

Salary Range: £A 1,117 to £A 1,207 por annum 
ons: Appixcants 


tunable from Director of 
shouki have experience 
MR Service), Colonml Office, Great zi In the curating of insect collections (the South 
132/7/01/C1 Ga tor a e "t largo. 
i recept o 
enquiries 3, 1954. of 





AERONAUTICAL UNIVERSITY: OF ST. ANDREWS 
RATORIES The Unrrermty Court of tho Univermty of St, 
BEND, VICTORIA Andrews invites appli for appomtment to 


EXPERIMENTAL OFFICER, GRADE 3 
pomtion) 


DAVID J. B. RITCHIE, 
of the Untvernty. 


—— REL 
FACULTY OF MATHEMATICS 
UNIVERSITY OF CAMBRIDGE 
The Appointments Committee of the Faculty 
give notice that they intend to 





interpretation of records, and investiga- | subject to the Statutes and Ordimances of the 

uon of new and modified analyms Unrvernty Tbe stipend of a Univergty Lec- 
: minim of higher school corü- | tarer rus from £750 pec aprum to £1,250 per 

ficate (science), or equivalent. in | anmum by annual increments of £50 The imrtial 


jerr. Appountment unestab 

focms from Münutry of Labour and National Ser- 
vice, Techmoal and Scentfic Remaster (K), 26 
Kung Street, London, S.W 1, quotng A58/54A. 
Clomng date Apri 3, 1954. ° d 


buie chasis Mini de RN EE REEL ke 
ATOMIC ENERGY RESEARCH ESTABLISH- 
Berkshire, requires Experimental oc 


or , traumng in the work when m ja young piwmucut qualiicaton hrgher 

post, knowledge of umber technology not cssen- certificato eqnivalent, but a 

tal. Maünummum 21. Incingvo annual ro- | degree in appropriate subjects would bo advan- 

muneration for a 45j]-hour week: £430 to £904 | tagoous. age 26 for 

(men), £430 to £696 (women). Prospect of | Officer, 18 foc Asistant Officer 
post for candidates Salary, to qualifications and 


Reamter King Street, . 
quogng Met PISA. ee ane OREMUS 


Interested persons sbould write to Dr H. E 
Duckworth, Department of Pirrma, 
College, McMaster Unrversity, Hamilton, 


Canada 
THE BRITISH RAYON RESEARCH 
ASSOCIATION 


Secretary, Briteh Rayon Reeearch Association, 
Barton Dock Road, Urmston, near Mancheser. 


(PATHOLOGICAL) , RE 


FARNBOROUGH, HANTS, ROYAL ALR- 
craft Exiabluhment Techmecal College (selective, 
day) requires Lecturer in Aircraft Structures, to 
teach subpect to final B.Sc and HNC. standard 


palin iri eo a ee —À— ai 
MATHEMATICIANS REQUIRED BY MINIS 
try of Supply Research and Development Estab- 
lmhmentz, mainly m Southern Ensiand. Wih 

including research into acto 


class 
of Labour and 
Scienufic Remmer (K), 26 KEmg Street, London 
Pair quoting A.2/54/A.  Clomng dato Apei 


feld, in connection with the generation of 

tricity should have a HNC, 
equivalent, tion in electrical or mec 
anical or 


Authonty, Wuuoslecy W 1, to b 
returned March 29, 1954 Quote referenc 
N./461. 
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MANSFIELD OIL-GAS PLANT 
FOR LABORATORIES' GAS SUPPLY 
e Reliable @ Simple to Operate € Safe 


MANSFIELD & SONS LTD. 


62 HAMILTON SQUARE, BIRKENHEAD 


specialists in technical and 
scientific translations, 

l and documentation research . 

uc help to solve 

- the language problems of science 


Details from : 


37 Parr STREET, LowDoN, W.]l. Tex: MAYrFAI 9255 





TRADE-MARK 


REGISTERED ` TE 


REGULATING 
TRANSFORMERS 


with SLIDING ADJUSTMENT giving fine - 
control of output voltage and current 





FOR RESEARCH LABORATORIES, TECHNICAL OOLLEGES 
AND SOINNON SCHOOLS 


Sappbed n various ames and outputs from 
20 vols 20 amos to. 100 vola 12 aca. 


THE ZENITH ELECTRIC CO. LTD. 


Sole makers also of the well-known “ Zenith " Reomstances 
ZENITH WORKS 


VILLIERS ROAD, WILLESDEN 
LONDON, N.W.2 





Phone: WiLicaden 4087-8-9 Grams: Voitaohm, Norpbone, . London 
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POLARITAN 
REAGENTS 


for polarographic analysis 


Since the original introduction by Hopkin 
&. Williams of POLARITAN REAGENTS 
in 1951, the list of reagents has been added 
to from time to time and the full range of 
reagents now available is given below :— 


AMMONIA SOLUTION S.G. 0.88 
AMMONIUM CHLORIDE. 
BARIUM CHLORIDE 

CITRIC ACID 
HYDROCHLORIC ACID 
NITRIC ACID . 

POTASSIUM CHLORIDE 
POTASSIUM HYDROXIDE 
POTASSIUM THIOCYANATE 
SULPHURIC ACID 

TARTARIC ACID 

GELATINE 

LITHIUM HYDROXIDE 
SODIUM SULPHITE 


POLARITAN REAGENTS are supplied 
only by Hopkin & Williams Ltd. and 
the standards and methods of test have 
been formulated in collaboration with 
Tinsley (Industrial Instruments) Ltd. 
A copy: of the booklet “POLARITAN 
Standards for Polarographic Reagents” will 
be sent free, on request. 


HOPKIN & WILLIAMS LTD. 


Manufacturers of pure chemicals for 
Research and Analysis ? 


FRESHWATER ROAD, CHADWELL HEATH, ESSEX 
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BECK 
APOCHROMATIC 
OBJECT : GLASSES 


The Beck serles of Apochromatic Micro- 
scope Object Glasses, which have set the 
highest standard of performance, are now 
again avallable for quick dellvery. 





A MINIATURE 
STANDARD CELL. 


£2.0.0 


(Post fres in U.K.) 


IMMEDIATE 
DELIVERY 







Our. other types of Sundard Cels 
will Interest you. Write for hterature. 4 
SPECIFICATION P 
EMF. [01859 YOLTS 
+100uY AT 20°C 
TEMP. COEFFICIENT —40u VC 
" APPROX. 


DIMENSIONS 33" "x7" OVERALL ^ 
` (Bem *22cm. x 22cm.) 


WEIGHT ` 2} oz. (70 gm): 


MOUNTING MOULDED CASE—WITH 
PANEL AND CHASSIS FIXING HOLES, 


4 


MUIRHEAD & CO. LTD. 
Precmoon Electra! Instrument Atckers 
` BECKENHAM * KENT * ENGLAND 


OOo.00.000 |> 


R. & J| BECK LTD. 


` 69[71 MORTIMER STREET, LONDON, W.1 





A utility laboratory stirrer with a smali 
shaded-pole motor rated at 130 gm. cm. 
torque. The motor has no brushes to wear 
out, and complete absence of sparking 
makes It safe for use with Inflammable 
materials. This motor runs at about 1,000 
r.p. m. Irrespective of load within wide 
[Imits, Including running without load. An 
advantage Ig-that the motor can be slowed f 
by an overload without damage. The stirrer ' 
can be used without a rheostat unless speed 
variation is required. A rod, ł [n. diameter, 
Is attached for mounting the motor on a 
retort stand, etc., and a switch Is Incorpor- 
ated In the bracket casting. 















Please apply for publication No. 530. 






A. GALLENKAMP & CO. LTD. 17-27 SUN STREET, LONDON, E.C.2 
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THE High vacuum equipment 








WW - 7 TTR ca eee : 

- | 
LONG WORKING Day ED e 
DISTANCE As high vacuum i DE 
ATTACHMENT technique becomes 


... provides a working dis- | industria! processes, 
tance of 12.8 mm. between | research work em- 
object glass and specimen | pert oe arume 
when fitted to a standard an importance even 


T - 


: ter than before, c 
: IC RUNS In en indi pieds: ban 
a conventio or occupied a leadmg 2 I~ pm 
8 mm. objective. postion in the re- 


search and development 
A further Importantfea- | ^7 aDperétus dependent in 
ture Is that the use of | some degree on high vacuum 
this attachment eliminates | technique, e g. X-ray apparut at. US 
i e reversal and thus AE pane ivan eani or ercotiona: 
further facilitates examina- vacuum furnaces, ups aeuum aisi The pump equip- 
ments for the ratory an e ment a vacuum 
tlon and manipulation of | eau "us well as Individual rtems such furnace for a Univormty labor- 
- specimens. as vacuum pumps, valves, gauges, etc, — atory. 

etribeted by: are made by: 
2 by: Metropolitan Vickers Electrical Co., Led, Trafford Park, | METROPOLITAN-YICKERS ELECTRICAL CO., LTD. 
Member of the AE.!. Groap of Companset. MANCHESTER |7, ENGLAND. Member of the AE.L group of cam; anies 
N/P101 


Temperature Measurement 











Send for lists on— 


k Mercury-in-Steel Thermometers ist 1/40) 


Electrical Thermometers st £30) 
D "n i Post free on request] 


* ||| Negretti & Zambra, Ltd., 122 REGENT STREET, W.1 REGent 3406 


Manufacturers of instruments for the indication, recording and controlling of—temperature, 
pressure, liquid level, volume, specific gravity, humidity, etc. 


BRANCHES : Birmingham + Cardiff * Glasgow * Leeds * Manchester * Nottingham 


AGENTS OVERSEAS : Argentina * Australla > Belgium * Canada -* Czechoslovakia 
Denmark ` Egypt * Elre * Finland * France * Greece * Holland * Iceland > India * Italy 
- New Zealand * N. Ireland * Norway * Portugal * S. Africa * Spain 


Technical Service avallable In most countries 





r 


= 
4, 
4 - 


J 


- 
t 


^ 


G 


E precision v engineering 
A - eliminate, long-standing problams— 
have a permanent, rigid, leak-proof 


for better vagum service . ... 
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* Taking the Em dA UE en 

"Frosens* from © BED | 

HIGH VACUUM 
"PLUMBING 


bed 
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down a metal ring by hand, and that 
is how easy becomes the complicated 
business of '*plumbing' high vacuum 
systems when 'SPEEDIVAC' vacuum 
and vacuum 


júst a few turns of the wrist and you 


~ 





connection—and it's just as simple to 


Sizes from 1/16 in. to 2 In. diam. 





WE ARE EXHIBITING AT THE PHYKCAL SOCIETY _ 
EXHINEDONM, APRIL $13. STanD No. 31 :. 


W. EDWARDS 


& CO, (LONDON) LTD. 
MANOR ROYAL, CRAWLEY, - SUSSEX 
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" 4E 
TELEPHONE. CRAWLEY 1800 (10 LINES). TELISSRANMS: ED COHTWAC, CRAWLEY 
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OSCILLOSCOPE FOR TELEVISION 


- 
— 
-* 
-— 
-— 


Designed for maintenance of transmitter and studio equipment... 


- The value of the Type 524-D Oscilloscope to television networks, statlors, and television development laboratories Is confirmed by ^ 


thelr enthusiastic acceptance, By June, 1953, over 300 of these speclalized oscilloscopes had been placed [n use. The following 
description tellé why. s í 


Varlable delayed swoeps at the frame rate let you examine any portion of the television picture.,.from complete frames to small por- _ 
tions of Individual lines. Any one of the picture lines may be located and observed In minute detall. A touch on Fleld Shift button pro- ' 
vides a quick switch to the corresponding line or [Ines In the opposite fleld. Sweep magnifler expands the Image 3x or 10x for detalled 

. examination of synchronizing pulses, Internal markers are avallable to check timing. 
accuracy. All other features meet Tektronix standards for laboratory-type osclloscopes `~ 


Condensed Specifications 
» Sync Separator S 
-  dcto 10 mc— 0.15 v/cm to 50 v/cm Permits triggering from composite 
2 cps to 10 me— 0.015 v/cra to 50 v/cm signal 
Risetime— 0.04 Asec Line-Indicating Video Output 
Signal Delay —0.25 Ksec Lines being observed on the Type 524-D | 
Time Base Range are brightened on picture monttor l 
0.1 Asec/cm to 0.01 sec/cm continuously  Line- ency Sweep " 
variable, accurate within 5% Amplitude and, phase controls 
4 KV Accelerating Potential All DC Voltages Electronically 
5” flat-faced at Regulated 
Amplitude Calibrator Supply Voltage — 105 to 125 v or 210 to 
Variable duty cycle square wave 250 v, 50 to 60 cydes 












Type 524-D Oscilloscope 
$1180 f.o.b. Portland, Oregon 


é Write for catalog 5302 


Tektronix, Inc. 
P. 0. Box 831M, Portland 7, Oro., U.S.A. Cable: TEKTRONIX 
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The NEW Muirhead - -Wigan 
decade oscillator 
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HIS precision laboratory oscillator, which covers a range of I to I11,100c/s with an overall 

frequency accuracy of 0.2% or +0.5c/s, employs the decade tuning system, by means of 
which the frequency cen be set quickly and accurmely on funr decede dials ond a range switch 
This system of tuning ensures the highest possible frequency accuracy and stability. It also enables 
a given frequency setting to be repeated exactly, and permits the addition or subtraction of a fixed 
number of cycles per second, thus giving an incremental accuracy of an extremely high order. 
No other type of oscillator possesses all these advantages. 


e FEATURES | ———————————————- 

2 Frequency range: 1-11,110cjs and 10-111, 100c. MAIL THIS COUPON 

. ‘requency accuracy: +0.2% or --0.5cjs. FOR DESCRIPTIVE 
“= BROCHURE 


. Maximum output: 
2W into 8000 ohms above 20c/s. 
50mW Into 8000 ohms below 20c/s. 
Harmonic content: 1% at IW output. 
: Hum level: —80db relative to maximum output . 
: at lO00c/s. 
Power supply: 200-250V, 50c/s; 90W. or r 95- 125V, 
GOc/s; SOW. 


Dimensions: iur Pian Manus PLE high x 13 In. deep. 
'7 cm x 33cm). 


— 4 





ADDRESS to which BROCHURE should be sent 








Pe.“ e— Pam V ee ee ee Daun ee 


Welght: 83 Ib. Ra 
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CHAPMAN & HALL 


Just Published 
A acid PERIODIC TABLE OF THE ELEMENTS 


based on the : 
STRUCTURE OF THE ATOM 


by 
S. I. TOMKEIEFF, DSC., FRSE., F.G.8. 


Sure: 13y xIr Ifiewrated in colur end black end white, and 10s net 
WE a cebu cha? ID m peu A B CAE 


A feature of this book is the comprehensive Table of Elements. These are arranged in 
order of atomic numbers and all their fundamental aro listed, including electronic 
structure, number of active electron shells, and type of atom. This is the most complete 
to-date table yet oublished'end will serve as a valuable reference for all chemi 
cists. The text contains a full explanation of 
and its relation to the perlodic system, and the *build- 
of a chart. A novel formula relating the number of e 


ges may a) Dr. Tomkeleff's contribution on this subject published in Nature on 
27 Fi , 1954, p. 393 et seq.) 


37 ESSEX STREET, LONDON, W.C.2 





PRECISION INSTRUMENTS 











Refractometers for 


Industry and Research 


Our well-known standard Abbe type refractometer has a 
refractive Index scale on glass and Is read by transmitted light, 
thus leading to greater convenlence In taking measurements and 
a higher degree of accuracy. 

The Instrument as illustrated ts supplied with degree scale arc 


and micrometer screw reading directly to !0 seconds, 
corresponding to a refractive Index gccuracy within 0.00005. 


= a Conversion tables for use with sodium light are supplied. 
us DELIVERY FROM STOCK 


a 
Full particulars sent on appiication. 
We shall be pleased to demonstrate these instruments and 
give any advice within our power, If you will call at our Works. 


ED Bellingham & Stanley Ltd. 


DEPT. N, 7] HORNSEY RISE, LONDON, N.19 
PHONE: ARCHWAY 2270 
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ACADEMIC FREEDOM: ITS 
WORLD-WIDE SIGNIFICANCE 


T the seventh Quinquennial Congrees of Univer- 

sities of the British Commonwealth at Cambridge 
last July, which opened with a discussion on the 
relations which should exist between governments 
and universities, and at the International Congrese 
on Science and Freedom held at Hamburg later 
the same month, warm tributes were peid to the 
University Grants Oommittee as a model for the 
distribution of government subsidies to universities. 
However, Dr. H. W. Dodds, president of Princeton 
University, indicated that the device is unsuitable 
for the universities of the United States, where its 
introduction would almost certainly expose the 
universities to undesirable pressures which are not 
experienced in Great Britain. He is of opinion that 
„political, peychological and oonstitutional reasons 
make it unlikely that grente could be made unoon- 
ditionally in the United States. 

On the other hand, Dr. E. G. Malherbe, prinoipel 
and vioe-ohanoellor of the University of Natal, 
warmly advocated the application of this device to 
the finanoe of the South African universities, and ib 
appears from the report of the Holloway Commission, 
tabled m Cape Town last summer, that this is likely 
to be done. The Commision was appointed in 
August 1951 as a result of widespread dissatisfaction 
with existing university salaries and with the present 
rigid and inelastic State subsidization, which had, m 
fact, broken down. The Commission holds that to 
enable the universities to fulfil their functions they 
require not only more money, with safeguards to the 
State against unrestricted financial obligations, but 
also greater freedom. The idea of attaching strings 
to the subsidies by regulations for State control was 
rejected by the Commission, which suggested an 
independent University Grants Committee, mamly 
to administer specially voted funds for research, but 
also to inspect the work of the universities, to watch 
over their development and to advise the Minister of 
Education on their financial needs. 

These proposals, on which the South African 
Government has yet to announoe ita decisions, differ 
in some reepeota, which may prove important, from 
the arrangemente for the University Grants Com- 
mittee in Great Britain, and the significance of these 
differences may perhaps be seen in remarks which 
Prof. W. H. Hutt, of Cape Town, made at the 
Universities Congress. Prof. Hutt pointed out that 
in order to defend their independence when they are 
dependent on Government finance, universities have 
to weigh what they do and say in the light of their 
responaibilities, and they have to work together. This 
is not easy in South Africa, where the penetration of 
politics into university affairs now prevents Afrikaans | 
and English universities from oo-operating fully. 
Indeed, it is doubtful whether the oonditions in 
whioh a University Grants Committee could function 
exiet there, any more than m the United States. 

Although this specific issue was not discussed at 
the International Congress on Science and Freedom 
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held at Hamburg, that Oongress threw some light 
on the general principles which should govern the 
relations between governments and universities. To 
academic freedom, as to science, the most obvious 
danger comes with the enforcement of some extra- 
soientific or extra-academio canon of orthodoxy. 
Scientific advance and the functioning of the 
university are alike bindered when governments 
intervene indiscreetly and usurp or abolish the self- 
direction of university or scientist. The danger can 
arise not merely ideologically but also out of the 
utilitarian demands of the government making the 
grants. In Great Britam, apart from the discon- 
tmuance of the ear-marked grant, the Government 
has shown & moet marked respect for university 
autonomy, as may be seen, for example, m the 
Treasury’s latest reply to the recommendation of the 
Committee of Publio Accounts that the books and 
accounta of the universities relating to expenditure 
of non-recurrent grants should be open to inspection 
by the Comptroller and Auditor General. Elsewhere, 
however, there is perhape more danger that, in the 
legitimate initiation of projects in applied or funda- 
mental research, governments may be leas careful to 
avoid monopolizing them or allowing the objectives 
of their general policy to absorb too much of the 
available resources of the universities. 

One of the essential conditions of scientific advanoe 
is that the scientist should have the freedom and 
resources to follow his own bent; and universities 
make their contribution to the advancement of 
learning, whether by teaching or research, under like 
conditions. When governments seek to order, instead 
of to foster, scientific or other creative activity, 
frustration sooner or later resulta. The first leason a 
government has to learn in respect of the advance- 
ment of Knowledge is to leave well alone, to see that 
the universities, the learned societies and scientiflc 
institutions and the individual soientista are not 
denied the necessary resources, and then to give them 
ther head. 

Prof. Ludwig Raiser, in an address at the Hamburg 
Oongrees on State support of universities and 
academic freedom, attached little significance to any 
audit by the State of the accounts of such an 
institution as the University Granta Committee, on 
the ground that the academic body iteelf would be 
no lees concerned than the State to ensure the sound- 
ness of ite accounts. He recognized, however, the 
importance of any such body as the University Grants 
Committee possessing the status enabling it to deal 
with the State on relatively equal terms, and to 
undertake the distribution of its funds expertly and 
impartially in a way that cannot be affected by any 


support from the State will not prejudice academic 
freedom. 

Such conditions, he recognized, are not universal 
even in the democratic countries. That they do not 
exist in the United States, for example, is one reason 
why the device of a University Granta Oommittee is 
regarded as unsuitable for introduction there. It 
would appear, moreover, that even if there were 
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achieved the general public understanding of the 
essential character of the relations between the 
universities and the State which it is Intended to. 
serve, application of the device in the United States 
would still be unsuitable. Nevertheless, in tho 
United States as elsewhere, the public has to be 
convinced of the decisive importance of academic 
freedom both for the national welfare and for the 
advancement of science; otherwise the universities, 
scientific institutions, learned societies and pro- 
fessional associations are likely to be handicapped 
seriously in ther work by the forces and passions 
released under loyalty—security investigations. 

Dr. J. D. Millett, president of Miami University, 
described the problem as that of giving reality to the 
ideals of & free society, and said that the crucial 
issue of our time is the discovery and mvention of 
satisfactory practices for enablmg universities to do 
their work while mainteining their vital characteristios 
as oentres of unhampered intelectual endeavour. 
These practices wil necessarily vary from one society 
to another; dangers acute in one community may 
be leas serious in another, where other factors may 
present a much greater threat to academic autonomy. 
Moreover, even in the academic world, there is the 
danger to which Prof. Jean Thibaud, of the Univer- 
sity of Lyons, directed attention, that the age-factor 
itself may militate against a sufficiently adventurous 
administration of funds for the advancement of 
learning. Seniority may avoid the danger of 
Indootrination to which the entrusting of authority 
to younger people is liable, but it may itself fail to 
be sufficiently adventurous or receptive to new 
ideas, and such reluctance is usually accentuated if 
the administrative body is a government organization. 

The great dangers of centralization were thus amply 
emphasized at the Hamburg Congress, and there was 
universal agreement that no central authority should 
have the right to dictate or to restrict the objectives 
of academic inquiry. Even more welcome, however, 
is the evidence in the United States, in the Oommon- 
wealth of Australia, m the Union of South Africa 
and in Japan that attempts to interfere with academic 
freedom—of Investigation or of teachmg—are meeting 
with vigorous protest and opposition. Resistance to 
such interference can scarcely fail to be strengthened 
by the exposition of general prinoiples at the Ham- 
burg Oongreas and the evidence of uniformity of 
world opinion on the issues at stake. 

As Prof. M. Polanyi pointed out, when the State 
establishes institutions for the cultivation of science, 
it recognizes a realm of independent ideas and 


independent men. It admits that the requirements 
of this realm may demand consideration on an equal 


footing with the political and material mteresta of 
the society ib guards, and by implication the State 
accepts also the obligation to foster the advancement 
of this realm under the guidanoe of recognized 
academic leaders. Academic freedom, as a principle 
for the efficient organization of the advancement of 
soience, implies the right of independent thought, 
and Polanyi rightly insisted that for ite defence 
and re-establishment to-day in the face of a more 
penetrating and comprehensive critique of its 
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foundations, hberty must be formulated in more 
concrete terms. 

The gituation in the universities in South Africa, 
where the threat to academic independence is much 
sharper than in Australia, illustrates the pomt 
admirably. At present there are about 240 non- 
European studente at the University of the Wit- 
watersrand out of a total of about 4,000, and some 
219 non-Europeans at the University of Cape Town ; 
the 222 non-European students at the University of 
Natal receive tuition in separate buildmgs and never 


institution of higher learning in South Africa open 
to ita 9 million non-Europeans (out of a total 
population of 12 millions) is the University College 
of Fort Hare, and of the 17,500 studenta in South 
Afrioa, only about 1,160 are non-Europeans. 

The recent Commission on Higher Education for 
Africans in Central Africa, where the disparity in 
numbers between European and non-European 
population is even more marked, observed that an 
institution of university rank is an essentiel pos- 
session of a oommunity which has reached a certain 
stage of development and has a sufficient population 
and adequate resources; and that although the 
number of university-trained Africans now employed 
in the Rhodesias and Nyasaland is amall, it would 
be wrong to conclude that the need for such Africans 
is limited. Nevertheless, hitherto in South Africa 
only the Universities of Oape Town and the Wit- 
watersrand have conformed to the essential university 
tradition that no regard should be had to race, 
religion or olass when selecting candidates for 
admission. It is not contrary to university practice, 
as the Carr-Baunders Cammission points out, to 
reserve oertain halls of residence or hostels for par- 
ticular classes of student; but it would be repugnant 
to university tradition deliberately to place hostels 
so reserved at a greater distance than other hostels 
from the centre of the university. The segregation 
of particular classes in separate buildings for tuition, 
as in the University of Natal, is a manifest breach 
of tradition. 

The streas whioh the Commission laid in ita report 
on these matters may appropriately be recalled here. 
No test of religious or political belief was to be 
Imposed as a condition of becoming a member of the 
staff or a student at the proposed University of 
Rhodesia, and the effective autonomy of the Univer- 
sity, and the independence of its multi-racial basis of 
any political or other external pressure were emphas- 
ized. In South Africe, however, not only has it now 
become apparent that the apartheid policy of the 
Government does not imply, as has primarily been 
contended, the gradual extension of higher eduoe- 
tional facilities for all racial sections : it has also 
become clear that there is no intention of providing 
equal facilities for non-Europeans, and that the 
transfer of non-European education from the Minister 
of Education to the Minister of Native Affairs 
presages an attempt to carry the principle of dis- 
crimination and segregation from top to bottom of 
the fleld of education. 
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In this situation the attacks continually made 
ainoe 1048 on the Universities of Oape Town and the 
Witwatersrand, where there is a policy of non- 
segregation, by members of the Government and 
others, have now begun seriously to threaten the 
autonomy of these Universities. Durmg the last 
seasion of the Union Parliament, the Minister of 
Education announced that the Cabinet would oon- 
sider the pfoblem of university apartheid during the 
recess, and expressed the-hope that the universities 
would oo-operate m ending what he termed an 
Intolerable poattion. While he disolaumed any 
intention of threatening the academic freedom of the 
universities, when pressed on the point in Parliament, 
he denied that this would prevent the Government 
intervening on the colour question, and in September 
last a Government newspaper stated that there was 
every reason to suppose that the Government was 
firmly determined to come to the next session with 
the necessary legislation if the universities were not 
prepared to take the necessary stepe themselves. 
Furthermore, the Union Government has already, on 
December 18, 1958, proclaimed a Commission ‘To 
Investigate and report on the practicability and 
financial implications of providing separate training 
facilities for non-Europeans at universities". 

It appears to be improbable that the Union 
Government will secure the voluntary co-operation of 
the two Universities in question. The Oounoil of the 
University of the Witwatersrand recently affirmed 
the existing policy of the University, and the acting 
principal of the University of Cape Town, Prof. W. R. 
James, after expreasing the view that the evil results 


University would presumably obey ; but that it would 
be most unwiling to lose a freedom enjoyed by 
nearly all the great universities of the world. The 
National Union of South African Studenta, the 11,000 
members of which are drawn mostly from the English- 
speaking universities, has taken a strong stand m 
defenoe of non-segregation and university autonomy, 
and in conjunction with the Students’ Representative 
Councils of both universities is doing what it can to 
combat Government interferenoe. 

On February 15 a statement protesting at the 
projected extension of racial segregation in the South 
African universities was issued by the Bishop of 
Johannesburg and twenty other signatories. Ques- 
tioning the need for interfering with existing practice 
in the open Universities of Cape Town and the 
Witwatersrand, and denying that friction or internal 
tensions have arisen through the open system, the 
statement declares that a university must be free to 
attract the most able students in every racial group, 
to weloome independence of outlook and to promote 
the fruitful Interaction of mind upon mind. The very 
existence of the two open universities, it argues, has 
enhanced South Africa’s reputation overseas and 
given concrete expression to the dealre for goodwill 
between Europeans and non-Europeans. To destroy 
the open system and replace it with complete, or 
even with mternal, segregation would destroy one 
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of the last bastions of tolerance and enlightenment 
in South Africa and drive bitterness and despair into 
the heart and mind of the non-European. 

An independent and informed observer may well 
reflect that, when all allowance is made for the 
natural mritation of a government at the opposition, 
perhaps not always tactfully expressed, of student 
bodies to ita policy and proposals, the open univer- 
sities of South Africa m ther resistance to the 
imposition of apartheid from outside are fulfilling the 
same functions that the medieval universities, and 
especially the University of Paris, once exercised in 
Europe. Even when no restrictions are placed on the 
Press, on the platform or on the polling booth or ballot 
box, a body of educated men, such as & university 
faculty, have an essential function to play in a free 
society ; nor can they continue to teat, criticize and 
re-asseas existing institutions and beliefs, approving 
or disapproving in the light of the evidence avaulable, 
unless their independence matohes that responsibility. 
In the democratic State of to-day, with so much 
tendency towards oentralization, this function of 
criticism and discussion by mdependent groups and 
associations is vital to the preservation of freedom 
of utterance, of thought and of association, and for 
the prevention of the transition, by an maidjous 
process of attrition, of & democratic into & totalitarian 
regime. No university can tolerate such interference 
as is now threatened in South Africa without loamg 
ita soul, and university teachers, officials and students 
will have the respect and support of their colleagues 
elsewhere in the Commonwealth if they show some- 
thing of the turbulence of the old medieval univer- 
sities when academio privileges and rights were 
invaded. 

We are not considering here the general question 
of segregation or apartheid in South Africa. The 
rest of the Commonwealth may regret a deoimion in 
that sense, may think it mistaken, and may even 
have to pay a heavy price for it; but the decision is 
one for South Africa to take. What is no lees true is 
that if segregation is to be adopted as a policy in 
the open universities, it must be on their own free 
decision, as & result of reasoned argument and the 
balancing of pros and oons, and not at the external 
dictation of Government or even Parliament. Once 
university autonomy is thus mfrmged, the value of 
_the university as an independent centre of informed 

Neither the Universities Congrese nor the Congress 
on Science and Freedom can have left the Govern- 
ment of South Africa in any doubt as to the absance 
of sympathy for any such inroads into academic 
freedom as are threatened. A modern community, 
however, has such imperative need of independent 
centres of reflexion, criticism and judgment that it is 
not too much to hope that wiser counsels will yet 
prevail. As Lord Lindsay once emphasized, the 
universities and the churches have an essential part 
to play in preventing the disintegration of & oom- 
munity in the modern world. Their freedom and 
functions are not merely the remnants of a medieval 
tradition. The freedom of the modern university, 
Mr. R. M. Hutchins, formerly chancellor of the 
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University of Ohicago, has rightly said, is based on 
the proposition that societies require oentres of 
independent thought and oriticiam if they are even 
to survive, and the function cannot be exercised 
unless freedom is guaranteed. The independenoe of 
thought that proceeds in & true university is thus 
too umportant to be curbed, even if it leads on 
occasion to the expreasion of reasoned views which 
are unpopular with a government or with particular 
groups or sections of a community. 

How valuable that function of reflexion, discussion 
and oritioism, and of social and educational experi- 
ment could be in the African world to-day is apparent 
from such & book as Prof. S. H. Frankel’s ‘The 
Economic Impact on Under-developed Societies’’*. 
Bringing out the complexity of the human and social : 
problems involved in technical change, Prof. Frankel 
insists on the urgent need for a continent-wide study 
of these questions in Africa. In problems of 
human relations there are no easy or final solu- 
tions, and for solutions which offer hope of avoiding 
disintegration to be accepted they must be based 
on inguiry and study, the mtegrity and impartiality 
of which command confidence. Once confidence in 
the ability of a university institution to undertake 
such studies impartially and objectively is under- 
mined, the basis of co-operation is destroyed. The 
Union Government might well reflect that hasty 
interference with scademic freedom may destroy 
both the foundations of social order and one of the 
last hopes of averting racial disaster in Africa. 


* The Hoono mund bg 
8. H. Frankel. "Pp. aera pias Blackwell, 1 ) 18s. 
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RESEARCH IN SCHISTOSOMIASIS 
AND ITS VECTORS 


IYAIRIS discovery of the life-cycle of the 

fluke Sohtstosoma japonicum in 1918 raised 
hopes that the diseases caused by it and its allies 
might be oontrollable through their mtermediate 
anail-hosts. These hopes were strengthened by Prof. 
R. T. Leiper's classical work in Egypt in 1915 on 
S. haematobwen and S. mansoni ; but, unfortunately, 
this early promise has not bean completely fulfilled, 
and schistosomiasis remains one of the more intract- 
able of tropical diseases. 

It was assumed that a knowledge of the habite 
and ecology of the vector snails, once their identity 
had been established, might reveal stages in the cycle 
where mechanical, chemical, or biological oontrol 
would be practicable. This assumption is probably 
sound; but the difficulties that have arisen have 
been mainly in connexion with the easential first 
step, which is to establish the identities of the vectors. 
Despite the vast amount of work that has been done 
on gastropod shells (under the urge of palmonto- 
logical necessity and nineteenth-century fashion), 
relatively little attention has been paid to the snails 
that inhabit the shells, and it has become abundantly 
clear that the conchologists’ ‘species’ are not recog- 
nized by the parasites. It also seems likely that 
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the ability to &oquire and tranamit schistosome 
infection is not & constant character even of a true 
biological species, but may be influenced by other 
factors, some environmental and some associated 
with infra-specific oategories both of host and 
parasite. The problems are easentially biological, 
and the attack on them requires the closest ool- 
laboration between workers in different flelds— 
experimentalists, ecologists and, especially, malaco- 
logical taxonomists. . 

Sinoe the disease is widespread, it is appropriate 
that the World Health Organization should oo- 
ordinate national efforts and, to this end, a preliminary 
conference was recently held m Paris to compare 
notes on the taxonomic position and to discuss future 
research. The meeting was mainly concerned with 
the disease in Africa, and, as a major Colonial 
power in that continent, Britain is intimately con- 
cerned; but, unfortunately, it possesses no zoo- 
logical organization whose normal responsibilities 
OT Sere een ori. Wee DOA Al ERS ecoaety 
facilities. 

Much of the work clearly falls within the soope of 
the British Museum (Natural History), which is 
acutely aware of the importanoe to medicine and 
animal husbandry of a more intensive study of the 
taxonomy of helminths and their vectors. Modern 
taxonomy requires, for the recognition of natural 
species, as complete a knowledge as can be obtained 
of the full extent of variation of all populations that 
can be shown to be normally mterbreeding. Further- 
more, taxonomy requires this knowledge over the 
whole range of environmental conditions under which 
the animals can, and do, exist. The same knowledge 
would also go & long way towards supplying the basio 
needs of those seeking for methods of control, and 
consequently the Colonial Medical Research Com- 
mittee and the Museum are considermg together 
suitable methods of providing research favilities, 
Inevitably fmancial consideration will limit the scope 
of their efforta. 

' In the circumstances, it is worth while directing 
the attention of biologists to the research fellowships 
which are being offered by the Civil Service Com- 
mission. Two classes of fellowships are offered: 
senior awards, of the value of £800—£1,000 a year, and 
junior awards, of the value of £500—£700, and the 
usual universities superannuation scheme applies to 
both. There is no age limit, but three years of post- 
graduate experience in research will be required of 
candidates seeking senior awards and two years of 
similar experience for junior awards. Fellowships are 
tenable for three years at a Government research 
establishment, ''for research into subjects of import- 
anos to H.M. Government”—terms of award broad 
enough to cover the whole fleld of scientific endeavour. 
No doubt consideration would be given to the 
biological aspects of schistogomiasis and its vectors 
if candidates of suitable qualifioetiong oome forward. 
The problem is of outstanding i from the 
points of view of both human affairs and biology, 
and it i8 to be hoped that this opportunity 


of advancmg knowledge will be seized without 
delay. - 
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A PIONEER OF. 
MICROBIOLOGICAL EXPERIMENT 


Abraham Trembley of Geneva 
Scientist and Philosopher, 1710-1784. By Dr. John 
R. Baker. Pp. xix+259. (London: Edward Arnold 
and Oo., 1052.) 35s. net. 
lives and achievements of eminent scientific 
men have been, in general, well explored. Thus 
the biography of science tends, more and more, to 


distinguished exponent of seientiflo method. $ 
J. R. Baker is well known both as a cytologist and 
aš the historian of the oell theory, quite apart from 
his editorship of the Quarterly Journal of Mioro- 


for investigating the life-work of Trembley, 

to which he has devoted much care and skil. This 
most readable book is not likely to be superseded. 

Not only students of biological history but also 
many of thoee who love beautiful books for their 
own sake know Trembley’s “Mémoires pour servir à 
l'histoire d'un genre de polypes d'eau douoe, à bras 
en forme de oornee" (Leyden, 1744). It is famous 
both for its admirable plates, drawn and engraved ' 
by Trembley’s friend, Pieter Lyonet (1707-89)}—one 
of the most skilled rnioro-anatomiste of all time— 
and for its exquisite vignettes of the gardens and 
house m Holland where Trembley lived and worked 
during his moet productive years. His achievements 
are most & presented i Dr. Baker in 
their scientific and social 

Trembley was essentially an physio- 
logist who studied a few organisms, but those 
intensively. Such naturalists were rare in the century 
dominated by Linnmeus (1707—78), who sought to 
survey ever larger and larger numbers of species, to 
arrange them and to find common among 
them. Of the physiological and intensive type of 
neturalist three contemporaries stand out pre- 
eminently—Trembley, Lyonet and, above all, de 
Réaumur (1688-1757). The three were in such close 
association that Dr. Baker has often to consider them 
together. For Trembley he makes the folowmg 
claims, which we set out, almost in Dr. Baker's 
own words, though a little qualified here and 
there 


(1) He was the first serious student of animal re- 
production by budding, eS experiment- 
ally that the process is asexual, and the first to 
discover that budding of new individuals occurs m 
animals other than hydra and notably in Polyxoa 
and Annelida. 

(2) He was the first to show that certain animals 
can be artificially multiplied by division and the 
first to make a single individual by grafting two 
animals together. Dr. Baker’s additiqnal claim that 
Trembley was the first to make permanent grafts of 
animal tissue should ps be reconsidered with 
reference to Tagliacommi (1546-09) and oertain even 
earlier workers. 

(8) He discovered that Protozoa multiply by 
division, and form colonies when the division is 
not quite oomplete ; eee 
witness cell-division and certainly the first to see it” 
in & single-celled alga. 

(4) He described some of the salient physical 
characters of protoplasm, 101 years before Dujardin, 
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(5) He was the first to 
polyzoan. The general 
natare of Polyzoa and seasile oclenterates was 
largely due to him. . 

(6) Of techniques, he introduoed that of vital 
dyemg. He also adopted an injection process in 
which the oolouring matter was forced through the 
body cavities by the animal’s own muscular move- 
ments, thus demonstrating that the tentacles were 
hollow, their cavities being contimuous with the main 
ocelenteron. 

His best-known achievements are, of course, his 
Intensive study of the structure, habits, life-history, 
and methods of reproduction of Hydra and his 
extraordinarily akilled experments with several 
species of this creature. For all of them he used no 
more than the most elementary apparatus. His 
microscopes were single lenses of very short focal 
length, each carefully mounted m a metal disk and 
held by a metal rod divided into segments by a 
series of universal jointa. Trembley, like his friends 
Lyonet and Réaumur, was above everything & 
reliable and resourceful observer. He had a tem- 
peramental objection to hypothesis. Hxceas of 
caution has its nemesis, and these great observers, 
unlike their lees cautious contemporaries, Buffon 
(1707-88) and Bonnet (1720—98), failed to find 
successors or to found schools of thought. Trembley 
was far from & voluminous writer, and Dr. Baker’s 
cde bibli hy contains only twenty-eight iteme, 

x us philosophical, educational and 
upea works, together with reprints, reviews and 
contributions to journals. Few greet naturalists have 
written so little and that little so good. Dr. Baker’s 
book has & model index. It contains, under the 
heading "Iremb , Abraham’, & convenient ohrono- 
logical epitome of his life. In general, the biographical 
details are interwoven with the scientific with unusual 
skill. The book is beautifully illustrated and produced 
and is not expensive, as the prices of such things 
rule nowadays. CHARLAS BINGHE 


USE AND THEORY OF 
MATHEMATICAL ANALYSIS 


Differential Equations 
By Robert O. Yates. Pp. vii+215. (London: 
McGraw-Hill Publishing Co., Ltd., 1952.) 32s. 


Advanced Mathematics In Physics and Engineering 


By Prof. Arthur Bronwell. Pp. xvi+476. don : 
MoGraw-Hill Publishing Co., Ltd., 1958.) Bls. 
Complex Analysis 

An Introduction to the Theory of io Funotions 


of One Complex Variable. By Prof. Lars V. Ahlfors. 
(International Series in Pure and lied Matbe- 
matios.) Pp. xi--247. (London: oGraw-Hill 
Publishing Oo., Ltd., 1953.) 42s. 6d. 


“Differential Equationg", by Mr. R. O. Yates, of 

the United States Military Academy, West Point, 

& first course in differential equations is presented, 
suitable for the student of physics or technology ; it 

covers the explicit solution of elementary first- and 
second-order equations, and includes brief intro- 
ductions to the formalities of solution in series, 
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numerical methods of Runge-Kutta and Picard are 
given & short chapter. The author is well aware that 
the mathematician may cavil at the omission of 
existence theorems, convergence of series, and other 
matters of logical importance; but he is thinking 
primarily of the user and is content to refer to more 
advanced texts for these refinemente. For students 
i the Armed Servioes, the need to relate mathe- 
matical methods to Service problems is over-riding ; 
and here Mr. Yates serves his readers well, since m 
moet Instances a new topic is Introduced by means 
of particular and concrete problems, and the number 
of exercises for the student is ample. Moreover, 
Chapters 4, 8, 11, 15 and 19 bear the title “Summary 
and Review Problems”, and in these the student can 
find an epitome of the preceding work and a further 
collection of relevant exercises. Perhaps Chapter 13, 
on Legendre and Beeeel equations, should have been 
placed after Chapters 16 and 17 on partial differential 
equations, since then the bald statement that these 
are ““two of the most important differential equations 
that oocur in mathematical physics and engineermg 
design” could be made more readily acceptable to 
the novice; but this is a very small blemish on a 
Pleasant and useful introduction to a subject of high 
technical importenoe. 

Prof. Arthur Bronwell is profeasor of electrical 
engineering in the North-Western University, Evans- 
ton, Ill. ; naturally, his ir tereets are on the technical 
side, and his volume, ''Advanoed Mathematios in 
Physics and Engineering”, could be used as a sequel 
to that of Mr. Yates. His task is, however, more 
difficult, since he wishes not only to expound mathe- 
matical methods, such as infinite series, differential 
equations, vector Fourier series, complex 
variable and Laplace transform, but also to use 
these in an account of dynamios, circuit theory, heat 
flow, hydrodynamics and electromagnetic theory. 
Five hundred pages is perhaps too short for so vast 
& design, yet the chapters on these physical l 
cations, while compact, are not obscure, tho 
one or two places more stress on the physical 
would have been helpful. The purely mathematical 
chapters do not appear to have received so much 
care in their construction ; there are many loose and 
casual statements, while m the earlier paragraphs of 
Chapter 2 (complex numbers) and Ohapter 10 (vector 

is) it is extremely drficult—and the novice 
t well find rt impoesible—to determine what is 
ition and what is mference. The notion that 
the technician need not understand a method so lo 
as he can use it is antiquated; the really 
mathematical tools must be understood in order to 
be efficiently used. Prof. Bronwella massive oom- 
ium shows the use of many of these tools, but 
or & full understanding the reader should supple- 
ment &ooounts here given by referring to some of 
the authoritative texte mentioned in the chapter 


san oi de eem 

te a pupil of Ernst Lindelóf's, Prof. L. V. 
Ahlfors writes for the mathematician. In ''Oomplex 

i$" his topic is classical, though he has 

able to find room for some fairly recent additions, 
notably subharmonic functions and Perron’s method 
for solving Dirichlet’s problem. There are, however, 
novelties of exposition. The student is not hastily 
presented with Oauchy’s theorem ; in fact, this does 
not appear unti p. 88, and then only for a rectangle 
and a circle, the general theorem coming twenty 
pages later. Very wisely, the way is prepared by & 
thorough study of simple topological notions, and 
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by considerable attention to elementary conformal 
mappings. Good in itself, this study prepares the 
reader for the two-fold aspect, logical and 
analytical, of Oauchy’s theorem, where Artin’s ideas 
make for comparative simplicity. In effect, Prof. 
Ahlfors outa the topology of the subject to the 
minimum and then gives that minimum with the 
utmost olarity and precision. The calculus of residues 
receives meagre treatment: it is off the mam line, 
and Lindelóf's own beautiful monograph is easy to 
obtain. Elliptio functions are excluded, Prof. Ahlfors 
j referring the reader to Oopeon’s classical 
book on the complex variable. Space thus saved is 
given to two chapters, one on the recent work 
referred to above, and the other to the theory of 
multiply-valued functions, which is clear enough as 
art ete ac AE 
either satisfying or tive; twenty pages more 
here might have explored the main foundations of alge- 
braic functions. In all, this 18 & olear, authoritative, 
up-to-date treatise, thoroughly suitable for the under- 
graduate beginning to specialize in function theory. 


OCCURRENCE OF PETROLEUM 
IN THE EASTERN HEMISPHERE 


The World’s Ollflelds 
The Eastern isphere. Editor: Prof. V. C. 
Uling. (The Science of Petroleum, Vol. 6, Part 1.) 
Pp. vii--174. (London, New York and Toronto: 
Oxford University Press, 1953.) 52s. 6d. net. 
IKE the previous addenda to ‘The Saience of 
Petroleum”, this is & very fine book. Written 
by a selection of contributors, each vessel in a par- 
ticular terrain, it deals with the subject as a whole 
and forms a work of reference limited only by the 
knowledge available at the time of writing. Therein, 
ag i8 natural, may lie & few limitations. So far as 
leum at present is concerned, the “Eastern 
" is chiefly Europe and the Middle Kast. 
ee S 
been, readily accessible (such as that regarding 
Germany, Poland and Roumania) is already fairly 
well known; what has not been accessible and was 
mostly unknown when volume 1 of “The Science of 
Petroleum" was published in 1988 (for example, 
developments in Austria and Hungary) ioludes the 
more important new flelds largely developed sub- 
sequent to the outbreak of the Second World War 
and stil behind the Iron Curtain The result is that 
In these sections, where knowledge of production is 
sparse, the treatment seems rather heavily weighted 
on the side of general geology. This is 80, to some 
extent, even with the important flelds.of the Middle 
East, on which however, by reason of their broader 
outlook, the articles by Lees are refreshing to read. 
Although oilflelds are sub-surface affairs, it is natural 
that exploration, their discovery, delimitatian, 
development and handling of production should be 
of the widest interest. One is consequently apt to 
miss the treatment in Vol. 1, wherein a single part 
of discussion of individual oilfl was in rtion 
to some five perta of the general aspects of p ion. 
concerned with geophysics, siting, drillmg, fleld- 
engineering and transportation. 
The present volume is therefore of greatest im- 
portance to students and workers in the fleld of 
petroleum geology. l The pattern of treatment in the 
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sub-sections is to follow a short introduction with 
details of the stratigraphy and tectonics of the area 
concerned. The oil-source rocks are then discussed 
S iie Good use is made throughout of effective 

tion, and maps end are excellent. 
with the Far Hast and Aus- 
ica, contain articles by fourteen 


The sections 
tralasia, and with 


outlines of the oil geology of the extensive but 
not very productive areas concerned. In this way, 
the implications of subsequently acquired mformation 
or discovery afterwards made oen readily be fitted 
in. 

Prof. Iling and his contributors are to be con- 
gretulated on producing a volume which will be of 
permanent value in the study of the occurrence of 
petroleum. 8. J. M. AULD 


MARGINAL LAND IN BRITAIN 


Marginal Land In Britain 
By Prof. W. Ellison. Pp. 224 .- 16 plates. (London : 
Geoffrey Bles, 1953.) 25s. net. 
UBLIO attention has been directed repeatedly in 
Great Britain to the iltties of marginal 
e past ten years or Bo, 


subject has meant & substantial gap in agricultural 
literature. This gap is now filled very adequately by 
Prof. W. Ellison’s book. It cannot be easy to write 
& book which will be read with mterest and profit by 
both the farmer, on one hand, and the scientist and 
administrator on the other. Prof. Ellison, we know, 
is an enthusiast for reclamation and rehabilitation of 
the land and farmsteads of British uplands; but 
unlike go many -agricultural enthusiasts before him, 
factual 
&ooount of the nature and extent of the problem, 
drawing on his own and other people’s practical 
experience to show with facts and figures how pro- 
duction oan be inareased from this type of land, and 
at what cost. It is a great merit of the book that the 
agricultural problem of marginal land in the uplands 
is always kept m both im relation to 
Its alternative use for and water-gathering 
grounds, and to the needs of the lowland farmer 
upon whom the upland farmer so largely depends. 

The book begins with a historical introduction and 
goes on to describe the findings of the various oom- 
mittees which have considered the problem in recent 
years. The different types of land in‘ Great 


Britain are defined and delinea on folding maps. 
There follow valuable sections on the methods of 
and 


improvement appropriate to these different 
on the utilization of the resulting increase in pro- 
duction of crops and grass. The author’s discussion 
of the extent to which, in the uplands, rehabilitation 
of the farm-houses, buildings, roads and services 
must accompany rovement to the land is based 
on actual gurve S un ar ae the LI ORA 
costs involved. 

If there is an omission from this otherwise well- 
balanced book, it is perhaps the relatively slight 
reference to the factors in this problem— 
the labour force (family and hired); the landlord ; 
and, most important, the abilities and shorteomings 
of the farmer himself. 
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THE AMATEUR SCIENTIST IN BRITAIN (1) 
By R. BRIGHTMAN 


qM c bm 
at Liverpool m September, “speaking as a pro 
feasjonal | scientist who has only recently turned 
amateur’, Sir Edward Appleton made generous 
acknowledgment of the mmmeasurable debt which 
science owes to the amateur scientist. This welcome 
tribute . was: rted, moreover, by others at 
Liverpool, notably at the Assembly of Corresponding 
Societies when Dr. P. M. Butler, for example, referring 
to the work of amateur naturalists in Lancashire, 
ly in botany, and especially around Man- 
chester and Oldham early in the nineteenth century, 
pointed out that before 1850 some of theme amateurs 
had an international reputation, especially in the 
study of mosses. An &ooount of the work of some of 
these men was given by Mr. J. Cash in his book 
“Where There's & Will There’s a Way’, published in 
18731. The tradition persisted well into this century. 
Mr. F. E. Milsom, for example, a chemist who died 
in December 1945, after many years service at 
Huddersfield in the British Dyestuffs Co tion 
Industries, Ltd., had an internati reputation for 
his study of the bryophytes, and particularly the 
hepatics ; from 1934 he was the referee of the British 
Bryological Society for British and European 
hepatios, and he also was an authority on the mosses. 
Nevertheless, for the past half-century or so many 
comments have been made on the decline of the 
amateur in science, both in numbers and importance. 
In his presidential address to the Bfrtiah Association 
at York in 1906", Prof. E. Rey Lankester, for 
le, regretting this decline, remarked that 
the field naturalists seamed then not to be so 
numerous and active as formerly, and suggested that 
the organization and professional oharacter of 
scientific work were to & large extent the cause of 
this decline in ite attraction for the amateur. His 
comment that the mechanics’ institutes and lecture 
societies of the days of Lord Brougham had given 
place to & very large extent to other entertainments, 
more diverting, but not really more capable of 
pleasure than those in which science was tend 
and that the decadence was also “due in some 
measure to the moreased general demand for a kind 
of manufactured gaiety, readily sent out m these 
days of easy transport from the great centres of 
fashionable amusement to the provinces and rural 
districts”, has a very topical ring. 
In the following year, Prof. H. B. Dixon, in a 
residential addree to the Manchester Literary and 
Phil i Society’, deplored in particular the 
belief that professional men of science were jealous 
of the amateur, and by & conspiracy of gilenoe or con- 
tempt sought to obscure his merits and so maintain 
their prestige. Prof. Dixon quoted in this address 
from a farewell letter written by Dr. Edmund 
Schunck to the Society some years earlier deploring 
the increase of the profeasional element and the 
oe of the amateur from memberahip of 
the Society, and making an ive plea for the 
cultivation of the amateur m science. The amateur, 
Prof. Dixon urged, possessed patience, skill and 
enthusiasm and the advantage of an open mmd. He 
could bring to discussion & freahnees of ideas which 


more than compensated for any possible defecta of 
oritical j t. Prof. Dixon saw no reason in the 
nature of why & professional in one science 
should not be a amateur m another. 
Probably no more stimulatmg ideas are struck than 
at the personal contact of two minds trained in 
different goienoee. 

A similar thame was pursued by Prof. H. A. Miers 
in addreasing the Oonference of Oorrespondmg 
Societies at the British Association meeting in 
Dublin in 1908 *. While m recent years 
for scientific education had at the same 
time the gulf between the amateur and the trained 
scientist had widened, and Prof. Miers was oon- 
cerned with the possibility of bridging this gap 
through the work of the corresponding societies and 
in other ways. Even then it was, he said, more 
difficult for the amateur to get adequate insight of 
the recent advances of science without & course of 
j ing or without attempting to master 

he required some kind of pre- 
limmary training. Moreover, the intelligent amateur 
no longer necessarily belonged to a clase quite outside 
Boientiflo cirales as formerly, but was frequently 
quite learned in one branch of science though he may 
be the’ merest amateur in another. Yet when he 
travelled outside his own subject he was in danger of 
being placed in a position somewhat similar to that 
of his predecessor, the amateur of sixty years ago. 
Not only was the position of the amateur unsatis- 
factory in regard to scientific literature, but still more 
was it true as to the societies. The scientiflo societies ` 
were beooming highly l in their member- 
ship, and it was more difficult for even the intelligent 
amateur to gain anything from the proceedings and 
meetings of these societies. In this situation, which 
is more intense to-day, Prof. Miers thought that the 
best hope of improvement lay m the work of the 
local societies, and particularly in the sort of fleld- 
work which they oould initiate, so that the pro- 
fessional and the amateur could find common ground. 
Anything, he urged, that tended to break down: the 
barrier between the professional and amateur, 
between expert and layman, was for the good of 
scientific progress, and he referred in this connexion 
to a previous protest by Mr. Lamplugh, president of 
the Yorkshire Naturalists’ Union, against the 
unhealthy distinction between amateur and pro- 
fessional and his plee for the amateur spirit in 
scientific work. 

Nearly twenty years later, odireadng tha Can: 
ference of Delegates of Oorresponding Societies at 
Oxford “in 19265, Sir John Russell remarked that 
although the amateur with a few shillingsworth of 
apparatus was no longer able, in Faraday’s words, 
“to make himself as considerable’ as people with 
long specialized training working in well-equipped 
laboratories, the amateur who was prepared to take 
trouble still had his place in the advancement of 
knowledge. In the observational soienoee—boteny, 
geology, anthropology, archmology—he was able not 
only to interest himself but also to help others. Sir 
John proceeded then to discuss the scope which 
regional surveys offered for the activities and wide 
outlook of the amateur worker. Like other eoientiflo 
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work such work was team-work, but such as the 
albi past societies could do, usually, best in 
tation with the professional workers of the 
university schools. A regional survey gave & survey 
of a district as an environment for human bemgs— 
an 8ooount of its physical features, its natural 
characteristios, 1ts flora, fauna, eto., culminating in a 
study of the ways in which they affect human life 
and activity. It was this human aspect that gave 
the non-professional worker his opportunity, for his 
close touch with human affairs enabled bim to 
appreciate and to express the human point of view. 
l of the numerous regional surveys of 
recent years has amply confirmed the truth of Sir 
John Russell’s remarks. Nevertheless, in spite of 
this and the long tradition of the amateur worker, 
particularly in botany, both Dr. R. 8. Bates in his 
book, “Scientiflo Societies m the United States’’*, and 
Prof. A. D. Ritchie in & contribution to the sym- 
I "Soienoe, the Universities and the Modern 
Crisis” of the Manchester Literary and Philosophical 
Society, could note & tendency for the specialist to 
despise and ignore the amateur. Prof. Ritchie pointed 
out that there used to be an enlightened public of 
amateurs to which every ialist had to a to 
earn recognition. 
“amateurs are unwanted, get snubbed if they mterfere 
and have mostly died off." 

There is, however, now less danger of the amateur 
tradition in science dying out than there was in the 
early years of the century. Since the War there has 
been an encouraging increase in the activities of the 
amateur scientist, pum in biology, in many 
countries. Notably in the United States, serious 
efforta are being made to foster the work of the 
amateur scientist, and to see how his contribution to 
the advance of science can be made moet fruitful. 
This is to be welcomed on several grounds. 
As the title alone of Dr. Dorothy Stimson’s book 
“Soientists and Amateurs”? reminds us, the Royal 
Society began with amateurs. Even earlier than 
that date, as Canon O. E. Raven pointed out in his 
study of the making of the modern world, “English 
Naturalists from Neckam to Ray’, there were 
scientists who could be clearly as amateurs. 
Indeed, in his more recent Gifford Lectures, ‘Natural 
Religion and Christian Theology" !*, Dr. Raven 

that Robert Hooke was the first fesmonal 
Bolentisb in Britain. Moreover, perti ly in his 
book on the English naturalists, Raven insiste that 
Bacon and those Ohrrmtien thinkers who followed 
him and founded the Royal Society were not 
primarily concerned with the benefit of their dis- 
coveries to mankind. Their basic conviction was 
that from the accurate understanding of the Creation 
they could gain a true and effective knowledge of the 
Creator, and so oould bring the hfe of mankind into 
& fuller and more intelligent correspondence with 
His wil. They regarded theory and practice as 
inevitably in . This appeal to factual 
evidence, to observation and experiment, marks, as 
Raven shows, & revolution in the method of philo- 
sophy which had prevailed until then, which is 
perhaps even more strikingly illustrated m the life 
and writings of the Norfolk doctor and naturalist, 
Sir Thomás Browne, best known for his “Religio 
Medioi". The coming of this modern scientific out- 
look was, in fact, not just & succession of specialized 
workers, but was characterized by a general change 
in outlook among educated men, which is perhaps 
better appreciated when illustrated in ordinary men 
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such as Sir Thomas Browne, rather than among 
those men of genius who were the effective leaders of 
the Royal Society during ita first generation. 

Both in this book and in his Herbert Spencer 
Lecture4, Raven lays much streas on this aspect. 
These first scientists were nob only men of deep 
religious conviction, but also were possessed of & 
genuine passion to see life steadily and to see it 
whole, and of a no lees genuine belief that in studying 
the works of creation they were enlarging man’s 
knowledge of the wisdom of God. Their motive was 
not solely utilitarian. They cared profoundly for the 
well-being of their fellows and the benefit which a 
truer knowledge and wise use of resources would 
bring. But they were also fascinated by the sheer 
interest of their explorations, and convinced that in 
the search for deeper understandmg they had a 
worthy creative bond. That, I think, well expresses 
one reason why it is important to-day that the 
amateur tradition in science should be mamtamed. . 
It is a corrective, as well as an inspiration, to science 
itaelf, apart altogether from its contribution to the 
atmosphere or climate of opinion in which alike the 
prosecution of scientifle work and the application of 
ita results are most fruitful. 

Amateurs in science then, in the &ocepted sense of 
the word, denoting those that practice their art not 
as a livelihood, but for the love of it, were to be found 
in many places and in many classes of people in the 
latter part of the seventeenth century—maimly in 
circles sufficiently wealthy or leisured for its pursuit. 
The other period of this feature which may be noted 
here is that to which Ornestem directe attention— 
the way in which unions of scientific workers became 
the dominating feature of soientiflo work. They 
concentrated, he pointe out, groups of scientists at 
one place, who performed experiments and carried out 
investigations Impoæible to individuals. They en- 
couraged individuals and gave them opportunity and 
leisure and financial support for soientific work, 
becoming centres of scientific information and pub- 
lishing and translating books ; they dispelled numerous 
popular errors and at times endeavoured to reach the 
general public by means of lectures. They were 
concerned with trade and commerce as well as 
science. To them algo was due the development of 
the scientiflo laboratory, the creation of national 
observatories, and the standardization and improve- 
ment of instruments and technique. 

Nor is it surprising to find that the amateur is 
equally prominent in the eighteenth century, and 
with, for example, clergymen like Stephen Hales or 
medical men like John Mayow, who made important 
contributions to our knowledge of the gases of the 
atmosphere. As F. Sherwood Taylor pointed out ın 
& paper on ‘The Teaching of the Physical Soiences 
at the end of the Eighteenth Oentury''*, almost the 
only scientiflo professions were those of the medical 
man and, to a leas extent, the engineer, mechanical 
or military. The professional scientist, in to-day’s 
senso of the word, scarcely existed until the nme- 
teenth century was advanced. 

What merita notice here is the way the amateur 
tradition persisted well into the nmeteenth century 
even when the professional scientist had well estab- 
lished himself outside the ranks of the medical men 
or the engineers. It is less rising that as the 
century opened Edward Jenner (1749-1823) should 
be scarcely more distinguished as the discoverer and 
pioneer of vaccination than as the naturalist who 
gave the first detailed and accurate account of the 
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eviction by the newly hatched cuckoo of the eggs 
and fledglings of the foster parents, and even com- 
municated to the Royal Society just before his death 
bt observations on the migration of birds. 

At the end of the century, however, we can point to 
Bir John Evans (born in the year of Jenner’s death), 
the profeasional chemist and paper manufacturer 
whóee amateur interest in geology and a&rahsology 
won him as much distinction, including the fellowship 
of the Royal Society, as his original fleld of study. 
Bir Joseph Prestwich, with whom Bir John Evans 
was first associated in investigations of flint imple- 
ments in old river gravels, was & wine merchant who 
oe ee as an amateur before he ultimately 
& professional geo ‘and professor. Sir 

Charlee Lyell, General Pitt-Rivers, Sir John Lubbock 
and Sir Norman Lockyer (the first editor of Nature) 
are others of the same period who first distinguished 
themselves in science as amateurs, and only in the 
latter part of ther careers could Lyell or Lockyer be 
ee 
The most i int, however, is brought out 
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distinguished and important contributions to the 
advance of knowledge in quite another sphere whioh 
they took up for ita own mtrimsic interest to them. 
Parta where it is a matter of two different 
scientific lines, i$ could then be argued that one 
serves as & basis for the other, and that we are ocon- 
oerned with transfer from one professional discipline 
to another rather than with a strictly amateur 

. The amateur aspect is none the leas import- 
ant, but its value is perhaps seen moro olear in the 
contributions which came, in the half 
of the nineteenth century, Hugh Miller, the 
journeyman mason of Cromarty, whose “Old Red 
Sandstone” is essentially the work of an amateur 
geologist, or the amateur naturalista of Lancashire 
already mentioned. 

Sir John Mand also referred to this in a 
recent address on the ‘University Graduate’’!*. Sir 
John referred to & characteristic which is very difficult 
to describe but whioh is of ial value to-day, 
and he described it as the mark of the amateur in 
the best sense of the word—the amateur who does 
not olaim to be a professional or an expert and who, 
uso thers is used nf of expert knowledge, knows thab 
xd euius ae E dicii d tei s tds 
that having oonsulbed he mgy well be right not 
to take his advice; the amateur who loves his job, 
without sentimentality, and really enjoys his working 
hours so that there is no clear distinction between the 
good life as it is lived while he earns his livelihood, and 
the good life that is lived durmg his so-called leisure. 

This outlook or quality of the amateur accordingly, 
quite apart from the direct contribution which the 


amateur scientist can make to the advancement . 


of know is thus of value in oorreoting the 

tation of modern life and in encouraging that 
wholeness of living which the modern world thy 
needs. At the philosophical level it is that 
the amateur has any cant contribution to 
make, but at the pr level of human ecology, 
such as finds in the writings of Dr. K. E. 
Barlow and ers, the multiplicity of amateur 
-aotivity in varied fields of science could do much to 
restore _to otvilization and 


connexion it is pertinent to recall that industry itself 
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in the nineteenth century owed something to the 
amateur. W. Weldon, the journalist, whose interest 
in industrial chemistry led him to the discovery of 
the process bearing his name for the regeneration of 
manganese dioxide in chlorme manufacture, is perhaps 
the outstanding le. The discovery revolu- 
tionized the ind and Weldon himself was 
ee tor dad oe i I 
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almost entirely 
poo eon Dats ThE basi Heese a cae 
arses ores suitable for steel-making was invented 

8.G Thomas, a Metropolitan police court olerk : 
ag a Middlesbrough ironmaster put it, “An amateur. 
preased it upon the ironmakers’’, 

As has already been said, important contributions 
to soientiflo knowledge are stil being made by 
amateur scientists in various flelds. At the annual 
general meeting of the Edward G Institute of 
Field Ornithology, apis on October 27, 1950, Dr. 


well as the zu had 
sole Gepe soli had part 


dcc m This has led 
eeu iae cnc lA UR un ped yalology, 
not only in birds but also m other vertebrates. 
Beoondly, the apparently trivial ‘splitting’ of the 
bird taxonomists eventually provided a firm basis of 
comparative material for the leg  oonoepi, 
which led in turn to the dramatio discovery of two 
subspecies of the same species (the great tit), 
together in the same region and “behaving as 


Thirdly, the fleld-study of bird behaviour led first 
, Eliot Howard's 


on captive birds, to important new concepts oon- 
cerning the nature of mstinctive or innate behaviour 
in animals. The studies started by Lorenz and Tin- 
bergen on birds have later been most profitably 
, particularly to flah and to inseota. 

Fourthly, bird-ringing has put the study of migra- 
tion on & precise and quantitative basis, while the 
recent observations on visible migration and some 


results with ts have 
renewed tion on the method or methods by 
which bi find their way. 
Finally, ‘thers is the new study of “population 
dynamics’’, or “p tion ecology”. Through long- 
term oensusea, fluctuations in oertam bird 


ions are more scourately known than those 
of any other animal. An unexpected by-product of 
the bird-ri scheme has been to establish not 
only how long wild birds are capable of living, but 
also their average expectation of further life. The 
latter is far shorter than popularly believed—only 
about one year in the case of the robin, for example. 
The reproductive-rate of birds and the factors 
Se ee aru 
study. ee ee 
React life-equation for a bird 
e conce cad qus socio Geo 
to tu euo es ue 
population density m animals. 
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The co-operative fleld-work of the British Trust 
for Ornithology, which was founded in 1938 to 
maintain the fleld-work already started at the 
University of Oxford between the professional 
zoologist and the amateur, is of some interest in this 
connexion. It should be remembered, of course, that, 
as Mr. Bruce Campbell has pomted out, very similar 
00-operative ods were used by the British 
Association and by the British Ornithologists’ Club 
in their studies of bird migration many years ago, 
and we may even see the germ of the idea m Gilbert 
White’s aircle of correspondents. In & oo-operative 
inquiry, observers all over the country are linked 
together by.a central organizer, to whom they send 
pobre eh tae to psa Rag Arena ae 

final report and for callmg m expert 
eee It has been & feature of 
sellines "ests pectin coL Be bar thes th 
been & professional zoologist, but that the 
ee aus and the report sub- 

l to a research or advisory scientific committee, 
on which sit both professional (sensu stricto) roo- 
logiete and men who have devoted the free hours of 


_ members are 
and keep in oloee touoh with the organizer. 
Careful choice of subject in such inquiries ia, of 

course, required, and the manner in whioh it is 

conducted may also be modifled. An organizer may 
conduct his inquiry through a limited group of oor- 

ents of proved experienoe, or he may delegate 
to local organizers, who can sieve information in their 

own regions before sending it on to him. A 

example of this is the ten-year oensus of the great- 

orested grebe, over a sample area mainly in the 

English Midlands, which began in 1946 as a follow-up 

to the original national survey of 1981. 

The co-operative technique has not only been used 
for bird problems. In Monica Shorten’s study of the 
status of the grey and red squirrels in. Britein!*, a 
research worker at the Bureau of Animal Population, 
Oxford, corresponded with voluntary observers all 
over the country, while Sir Wiliam L. Taylor's 
surveys of the distribution of wild cata, caperoaillie 
and wild deer on Forestry Commission area’ have 
shown how the staff of a widespread organization 
can contribute useful date as a by-product of their 
main work. 

The above contributions to zoology have been 
made y by professional and partly by amateur 
na l Both, it is scarcely neceasary to add, are 
scientists. The cleavage i I by some nature- 
writers to exist between the cold-blooded scientist 
and the warm-hearted amateur is, of course, a fiction. 
Thus the amateur scientist still continues to add 
materially to ornitholoj Incidentally, it may be 
noted that in his book, he Art of Scientific Investi- 
gation"1*, Prof. W. I. B. Beveridge remarks, “I have 
noticed that in England & great many research 
workers in both the biological and non-biologi 
poiences are, or have been in their youth, 
naturalists. The pursuing of some branch of natural 
E i EE eee er ee 


ee tus!*, A wave passing flagellum 
otographed, not at the Svo of 
Ceribeidge but at College. The myth 
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that the egg of the dogfish consists of an enormous 
amount of yolk was not exposed and exploded at a 
university. The initial work was PASA at Rugby 
School during ordinary claas teaching. A promising 
feature of recent years js, in fact, the extent to which 
opportunities are opening up for effective partici- 
pation by young amateurs in soientiflo work. The 
observations on the natural history of starlings, 

the results of twenty-five years bird 
ringing at Bootham School, York, under the 
direction of Mr. Olifford J. Smith, is one example of 
activities which the British Trust for Ornithology 
has done much to foster durmg the past twenty 
years. ‘The has shown that m winter we have 
starlings of two races in Britain: the residents that 
nest here and thoee that come from Europe but nest 
abroad and cannot interbreed with our native birds. 
Only a preliminary report is yet available, but it is 
hoped that much of the survey will be published m 
more permanent form. 

Another le of what enterprise and imagma- 
tion oan do to te the nature of scientitio 
work to the schoolboy and to provide opportunity 
of partioipating in the of observations of 
value to science is to be seen in the oceanographic 
expedition to the North Sea organized early In 
1953 for science sixth-form boys from the Watford 
Grammar School**. --The expedition consisted of 
eleven boys and one master, and the Was 
distributed among the trawlers so that in each ship 
there was one boy who carried out the duties of a 
biologist and one who acted as chemist, physicist 
and meteorologist. The biologist was to collect 
otoliths and connect their age with their length and 
to investigate the stomach contents of as many fish 
as possible. The others were to study the trawl 
contents to gain information about the North Sea as 
ib was in the last glaciation and during the sub- 
sequent emergence of dry land, and build up a 
complete picture of the conditions of North Sea 
fishing. The party obtamed fifty-two samples of salt 
water and 180 sets of meteorological 
Including surface temperature, relative humidity, 
wind, sea, swell and sounding and position and time. 

The venture clearly has features in common with 
the itions of the British Schools Exploring 
Society, notably that to British Columbia in 1953, 
on which scientiflo work undertaken inoluded the 
mapping of the of the north-western arm of 
Lake Stoart™. bathymetrio cross-sections 
undertaken showed interesting resulta relating to 
the general form of the lake basin. A mam meteoro- 
logical station was opened at base camp and regular 
observations were taken, and one team was oon- 
cerned with the micro-meteorology of the forest 
trunk-space. Biologists on the expedition made 
collections of pressed plants and of lesser known 
insects from the deciduous and coniferous foresta as 
well as from the alpine zone of the Mount Sydney 
Williams masif. Detailed notes of bird and animal 
life were also made. 

Yet another instance is to be seen in the extensive 
survey of weather in the Oei conducted m 
the summer of 1958 at five high-altitude weather 
stations by teams of undergraduates and senior 
sahoolboys". The practicability of camping in such 
tough conditions—three of the camps were at more 
than 3,000 ft.—was demonstrated in 1952 by a pilot 
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the light of that experience. AJ the stations were 
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at least five miles walk from the base camp at Glen- 
more Lodge. Weather observation did not take up 
the whole tame after the camps had been made secure 
against bad weather. Once the camps were established, 
the observers turned their attention to many other 
geographical jobs. The Cambridge geographers dean 
ten days m late June excavating the near- 
mow patches to obtain crowe-sections of the banding 
in the snow. Another team was able to study 
map beautiful mmiature sand spite by ther camp at 
Loch Avon. More than a hundred people were 
Involved in this survey, but the vast amount of 
information collected only covers a small part of one 
year. In future it is hoped to obtain more lea 
of the weather in the Cairngorms, probably extending 
the survey into other seasons. This work, of which a 
full is to be published, should appeal par- 
ticularly to schools. 
A similar but even: more interesting development, 
from the point of view of the young amateur scientist, 
is the growth of the Tarn Survey Project of the 
summer of 1947, when Brathay Hall was first opened 
as a holiday centre for boys from industry, into the 
Brathay Exploration Group in 1950. The idea 
originated when Brian Ware, while warden 
of Brathay Hall, was told by Vaughan of the 
phy of the University of 
of detailed information 
&bout the depths of the terns in the Lake District, 
: and the serious obstacle it constituted to research on 
glacial erosion in the District. The challenge of this 
relatively simple but real task of is spec led. to 
the organization, in August 1947, an expedition 
to Hasedale Tarn, followed later by a second expedi- 
tion to le Tarn under Bowfell, for which purpose 
& new oo le and porteble boat was devised. 
Be ee re npo dn ani 
ration of a more ambitious expedition in the 
fo owing year to Bleawater, and from that time the 
n einel a equally from schools and 
mdustry became the basis for future developments, 
bau dis le of using & mountain camp as base 
oxtablahed, It also proved the value of recruiting 
o equ EU DAE d D 
undergraduates. Four other parties were organized 
in August and Beptember 1049, and for the following 
eco Suy culi Pel qe eu nai eri Rr ref 
itself would agam be the base for expeditions 
It was also realired that if the Tarn Surveys were to 
take on & and useful form, suitable 


durus capis misti bird ae Al epi uiid 
members undertook definite tasks in & programme of 
research organized by the Department of Geography 
at Cambridge. From a set up at Visdal, 
one party oarried out & plane table survey of the 
glacial features of a oorrie, under Glittertind, which 
had not previously been mapped in detail, and made 
observations and measurements to determine the 
nature of a large ice apron in the corrie. The second 
carried out a detailed sounding of Juvatnet, a 
lying under the ioe oliffs of the Kjedlan corrie 
d 
The following year marked the transition from the 
Tarn Surveys, run as part of the ‘Holidays with 
Purpose’ scheme, to the fully constituted and self- 
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contained Exploration Group. The new head 

oould not be built during the year; but 

gramme of fleld-work included the detailed Kod cid 
of five more terns and some lmminary work on 
tern temperature régimes, and in freahwater, biology 
and botany. Previous experience had indicated that 
a party of eight boys and two leaders waa the largest 
practioal unit for fleld-work, and that by far the 
most successful parties were those in whioh schools 
and industry were equally represented, and in which 
individual schools and firms were represented by one 
or two boys rather than by three or four, and in 
which there was a nucleus of boys who had been 
members of at least one previous ition. During 
this period, 1947-51, more than 250 participated 
m the and a panel of some thirty volun- 
tary leaders was built up, while twenty tarns were 
charted for the first time. 

The followmg year, 1952, the first in which the 
new headquarters m the Brathay Estate were avail- 
able, four expeditions in the Lake “District were 

one surveying Codale Tarn and Hays- 
water; another to Angle Tarn above Patterdale; a 
third to Watendiath Tarn; and a fourth to Bty 
Head Tarn. There was also organized an expedition 
to the Jotunheim in Norway; but bad weather 
severely curtailed the major projects for a temperature 
survey of Juvatnet, and tunnelling through the firn 
of the Kjedlan corrie 

In the summer of 1958 three of the four expeditions 
oorpmenoed an intensive survey of the Bleawater 
oorrie, under High Street, including the temperature 
régime, & study of the geomorphology of the corrie, 
inoluding the makmg of an accurate profile from the 
ridge of Street, through the main and lower: 
corries, to Haweewater valley ; a profile of the 

Riggmdale ; and an examination of the 

À and varied evidence of glaciation, and & 
study of the meteorology of the corrie, inoluding 
particularly an investigation into the wind circulation 
as well as a pjoneer botanical survey. The fourth 
expedition was divided into two groups, one of which 
undertook & temperature survey of Easdale Tarn and 
the other a survey and sounding of Burnmoor Tarn, 
which does not lie in & oorrie. In August 1953 a 
third expedition went to Norway to complete the 
work oerried out on the previous year, including the 
completion of the tunnel and the exploration of the 

below its inner end; an examination of 
the -developed stone rings lying around Juvass- 
hytte; and a survey of planta, from the almost barren 
plateau at just over 6, ft. down to the tree line 
at about 4,000 ft. In the same month an expedition 
was arranged to Ioeland which, although independent, 
maintamed close liaison with an expedition from the 
University of Cambridge. From the base camp at 
the north end of Kaldidalur a weather station was 
set up at an altitude of 3,900 ft. A plane-table 
survey of a volcanic crater was made on a soale of 
1/5,000, while another party surveyed by compass 
and 100-ft. tape an ice-margin lake—Thorisdalurvatn 
—on the east side of Thorisdalur. From the base 
camp & vertical soil section 11 ft. deep was dug in a 
stream bank, and a plane-table traverse with aneroid 
heights was made of the Geita from Kaldidalur to 
the Hvite Plain. 

Under expert guidance, the amateur archmologist 
also thy Hape his professional colleague. In 
1951, for example, a broedheed three-note bone 
whistle dated from the Iron Age was discovered by 
members of a Study Course in Field Archsology at 
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the Malham Tarn Field Study Centre m excavating 

& burial site between Gordale Beck and the road to 

Malham Tarn. (To be continued) 
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MINERAL DRESSING AT THE 
ROYAL SCHOOL OF MINES, 


' LONDON 
recent decades the increasing industrial 
j I metals and non- 


mining have 
been overodme to & grata- 
fying extent; but the er- 
traction of small quantities 
of valuable material from a 
large amount of associated 
host-rook still presenta 
many difficulties. 
In addition to modern- 
ized developments of the, 


process of froth-flotation 
has in importance. 
It provides the only method 
of concentration in many 
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ing plants, and is used at some point in 
most of the others. The process is applied to finely 
ground ore p with water. Each ore particle 
must be so that ite settling velocity is of the 
Btokemian rather than the Newtonian order. There 
are two main reasons for this: first, the tion. 
of value from waste depends on differences 
the surface tensions of the particles undergoing 
treatment, and these differences cannot be exploited 
if the maases of the reacting particles introduce a 
high gravitational pull; secondly, the desired 
particles must be freed by grinding from those which 


limite during the 
whole of the treatment. A copious supply of air-bells 
is next blown through the pulp. As a result, particles 
which are relatively aerophilic are attracted into the 
Interface between water and air and rise to the 
surface of the pulp where, with the help of a suitable 
frothmg chemical, they form an unstable mineralized 
froth which is removed from the system. Huge 
tonnages of ore are treated daily along these lines. ` 
In recognition of the vital importance to industry 
of & trained scientific outlook in developing and 
operating such processes as the one outlined above, 
the University of London instituted & degree course 
in mineral dressing in 1952. This is a B.So. option 
(engineering) in metallurgy, and it carries with it the 
associateship of the Royal School of Mines. On 
March 17 the new laboratories built in connexion 
with this degree course and ite associated research 


- 


L en aet A. mE a: Symons oone crubar, sot of rolls, automatze sample 
Pi, Pee pa anae o left, amall p baone. Ore is moved by electric crane and 
mono-rafl .” 








Wig. 2 Bmall wst-grinding mull in closed ofrcult with an Atkins olamufer 


y a dust-oontrol system 


permita 

recovered in the end-products. The arushing section 
is urider negative pressure, so that the main testing 
laboratories are not contaminated by air-borne 
mineral dusts. In the research section, which 
reached air-locks, ell air ig spray-washed 
and filtered before entry, the blook being kept under 

i t positive preesure to ensure freedom from 
similar contamination. These precautions have been 
taken because in the atmosphere of South Kensington 
a freshly sheared mineral surface receives sufficient 
hydrocarbon coating from the air in & minute or leas 
to make its surface reactions quite unreliable. Under 
the new air control, not the maverials bemg 
tested, but also the reagents and apparatus, remain 
chemically clean for reasonably long periods. 
During the ‘at home’, some standard ore-dreesing 
operations were demonstrated, either on a miniature 
soale or as pilot-mixed ons such as are ocon- 

i ial p Exhibits were also 

arranged to show something of the research work 
now under way in the special laboratories. These 
inoluded the use of io waves to influence 
sorption-rate from the water 
zone to immersed mineral 
as & hydro- 
of metals in the form of soluble salts; 
sizing by sedimentation and elutriation ; radiotracer 
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well as by the fact that the 


connexion, 
traditional policy of mak- 
ustrial ore-testing at the 


ivities is the shortage of suitably trained mineral- 
dressing engineers. This dearth has proved a restrict- 
ive factor in the development of the large low-grade 
deposits on which modern industry increasingly de- 
pends, and is felt in every part of the world. During 
the next few years the Mineral Dressing Section of the 
po a 
need by giving accelerated traming to postgraduate 
students ; but it is felt that the long-term answer in- 
volves a steady increase i the number of graduates 
specially trained in this subject. Since much of the 
work oan be done in the mill laboratory under pleas- 
ant, I ing and clean conditions it is not proposed 
to restrict in to men only, though all those enter- 
ing must be prepared to spend the first few years of 
their working careers outside Great Britain. 
E. J. PRYOR 


OBITUARIES 


Lady Robinson 


Tos death of Gertrude Maud Robinson, wife of 
Sir Robert Robinson, Waynflete professor of organic 
chemistry in the University of Oxford, came as & 
profound shock +o chemists throughout the world, 
and in particular to those in many universities who 
cnra siete to know her. Her contributions 
i5 : 


know pa eee c à 
of many pressing on her time and energy. With 
characteristic enthusiasm she was working in the 


laboratory a few days before her death, and it is m 
the dual role of an indefatigable research worker and 
a kindly hosteas that she will long- be remembered. 
In particular, the younger members of the teaching 
staffs and their wives have reason to be profoundly 

teful to her; she found time to take & personal 
interest in them and their families, which lasted long 
after they moved elsewhere. One other aspect of her 
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devoted life must also be mentioned. To her must be 
due in no small measure the unique position which Sir 
Robert holds to-day the chemists of the world. 

On January 21 of this year, Lady Robinson’s oon- 
tributions, direct and indirect, to organic chemistry 
were recognized by the award of the honorary degree of 
Master of Arte of the University of Oxford, a gesture 

ists everywhere 


Many of the later papers were published jomtly with 
Sir Robert Robinson. In work on certain derivatives 
of catechol ethers, the important discovery was made 
that asymmetrical substitution oocurred in aEoXy 
compounds, thus adding proof to that earlier - 
vided by Angeli of the asymmetrical struoture of the 
azoxy compounds themselves. Another series of 
papers of considerable novelty dealt with nitrogen 
peeudo-bases, and the mechanism of Fischer’s indole 
synthesis. Still another series described the develop- 
ment of new methods for the synthesis of high- 
molecular weight fatty acids, notable among which 
was & variation of the acetoacetic ester synthesis for 
the extension of the carbon chain by twelve carbon 
atoms at a time; this elegant process culminated in 
the synthesis of n-triacontanoic in 1934. 

Lady Robinson published numerous pa 


on. the 
anthocyanins and their separation by l 


i ution 


L She took an active 
part in the work on penicillin during the Second 
World War, and it is perhaps not generally known 
that she was the first chemist to p synthetical 
material with genuine antibiotic chases of the 
penicillm type. 

Lady Robinson’s name is assured of a lasting and 
honoured place among those organic chemists who 
have made major contributions to their smoienoe. 


W. BAXHR 
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Prof. E. Esclangon . 


. Wa regret to record the death on January 28 of 
M. Ernest the doyen of French astro- 
nomers, at the age of seventy-seven. 

started astronomical work at Bordeaux 
in 1899, taking a regular share m the routine work 
of the Observatory, observing minor planeta and 
comets and making observations with the meridian 
circle and equatorial But altho he remained 
throughout his life associated with o tories, his 
principal achievements were not in astronomy, apart 
from administrative work. While still at Bordeaux 
he carried out gravity determinations in south-west 
France, relative to the standard at Paris. After the 
outbreak of war in 1914, he assisted in the geographio 
gervioe of the French Army, doing work on sound- 
ranging and making a study of the sound waves 
resulting from the firing of a gum and the passage of 
& shell the air. Towards the end of the First 
World War he took part in researches concerning 
submarines 


In 1919 Esolangon was appointed director of the 
Observatory at Strasbourg, which had been taken 
over from the Germans. Here he had the opportunity 
of publishing the work he had done during the War 
and of extending his researches to such subjects as the 
zones of silence at various distances from explosions, 
the rotation of projectiles around their oentre of 
gravity, and the tides. He was so successful in 
building up an effective observatory at Strasbourg ' 
that when Deslandres retired from the directorship 
of the Observatories of Paris and Meudon in 1929, 
he was appointed to this important post. 

was always interested in the time 
service in which Paris has for long played an impor- 
tant part. He developed methods for the synchron- 
ization of pendulums electrically, and he troduced 


eds clock which latterly gave accurate time 
i to 16 million Parisians annually. After acting 


as host for the general assembly of the International 
Astronomical Union at Paris in 1985, he was elected 
president of that Union for the next three years, 
terminating with the congress at Stockholm in 1988. 
He was president of the Paris Academy of Sciences 
in 1942, and finally retired in 1946. His services to 
astronomy were recognized in Great Britain by his 
election as an Associate of the Royal Astronomical 
Society in 1982. J. JACKSON 


NEW FELLOWS OF THE ROYAL SOCIETY 


A rth’, meeting of tho Royal Bocioty on March 18, 
the following were elected to fellowship : 


Pror. D. H. R. Barron, professor of i 
eris, Dirkbe Collage, Tondon, distinguished 
for hig contributions to the chemistry 
and. stereochemistry of terpenes, triterpenes and 
steroids. 

Psor. T. MaoF. Onsuny, profeasor of mathe- 
matics, University of Melbourne, distinguished 
his researches on transonic flow and for earlier work 
on orbits in oelestial mechanios. 

Psor. E. G. Cox, profeasor of morganio and hysical 
chemistry, University of Leeds, divaneaihad for his 
contributions to stereochemical problems in organic 
and organic chemistry by the application of X-ray 
crystallographic methods. 


PROF. A. B. Hor, professor of medical statistics, 
University of London, distingui for his work on 
the application of statistical methods to medical 
problems, i ing the evaluation of new therapeutic 
and prophylactic 

Pror. E. 8. Hirr8, professor of logy and 
mineralogy, University of Melbourne, distingui 
for contributions to palwontology, particularly of 
Devonian and Tertiary faunas, and for geological 
studies in Australia. 

Sta OmnnrsroPHWA  HiwTON, managing director, 
Indtstrial Group, Department of” Atomio Energy, 
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ished as an engineer who, by his leadership 
and by direct contributions, has played a major part 
in the development of large plants in the 
British Atomic Energy Project. 


for hia investigations on wood 

Da. H. G. Kums, lecturer in physica, University 
ee ee of 

‘delicate interferometric techniques, his ranging 
' from the study of oontinuous spectra to the exam- 
ination of hyperfine structure. 

Dr. H. W. Lesan, assistant director of research, 
Department of Zoology, University of Cambridge, 
distinguished. for his researches on animal behaviour, 
includmg the demonstration of a new form of sensory 
activity in animals. 


methods of biological assay. 

Dr. L. Hanrnmonx MamrHHwS8, director, Zoological 
Society of London, distinguished for his work on the 
physiology of reproduction. 


J. L. Pawsery, assistant-chief, Radiophysics 
Division, Commonwealth Scientific ustrial 
' Research Organization, Sydney, disti for 


X-ray diffraction methods ; for his detailed study of 
properties of hæmoglobin ; and for 
his investigations of the structure, deformation and 
flow of glacier ice. 

Pror. A. J. 8. PrPPARD, professor of civil engineer- 
ing, Imperial College of Boienoe and Technology, 
London, distinguished for his theoretical and experi- 
mental contributions to the theory of structures. 


NEWS an 


Physics at Cardiff : Prof. R. T. Dunbar 


Pror. R. T. Dunber, who retires this summer 
from the chair of physics in University College, 
Oardiff, has been associated with the Physios Depart- 
ment at Oardiff for the past thirty years. Following 
a period of teaching and research at Edinburgh with 
the late Prof. O. G. Barkla, he was in 1024 appointed 
EA delor r ue Vin dones Kosadi 


Laboratory, Cardiff, and held this position under . 
both Prof. A. L. Selby and Prof. H. R. Robmson. : 


Ib was during this period that he was able finally to 


dispose of Barkla’s proposed J on. The 
planning and equipping of the new Tatem Lebor- 


succeeded to the chair, : 
himself to the needs of his students and to the 
inoreasing demands of a growing Department. I 
the.years of econdmic depression between two Wor 


- 
wm 

wae 

£, 
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Dr. Rosarno V. Prrr-RuivERs8, biochemist, 
National Institute for Medical Research, 
responsible for notable advances in the biochemistry 


_of the thyroid gland. 


Pror. R. D. Preston, professor of plant bio- 
physics, University of Leeds, distmgut for his 
Investiga tion of the fine structure of plant oell walls. 

Dr. J. W. 8. Parsara, lecturer in zoology, Univer- 
sity of Cambridge, distingui for his researches on 
neuromuscular co-ordination and the mechanism of 
equilibration in Insecta. 

F. J. RICHARDS, senior princi scientific officer, 
Research Institute m Plant denne n Imperial 
College of Boienoe and Technology, don, dis- 
tinguished for his researches on the effects of mineral 
deficiencies and for his work on developmental 
morphology in planta. 

Peor. C. HnuerwNGTON, 

thology, University College Hospital Medical 
School, London, distinguished for his work on the 
biosynthesis of porphyrins. i 

Peor. W. W. RogosINSKI, professor of pure 
aeea Uea ef Dadan dist ished 
for his contributions to mathematical analysis, 
particularly in the theory of functions and the 
theory of seriea, especially Fourier series. 

Dr. F. Baname, biochemist, Medical Research 

l isting ml for his studies on 


Jue is methods to prob 
physics, chemistry and geochemistry. 
Dna. W. A. Warues, lecturer in organio ahemistry, 
University of Oxford, distinguished for his researches 
into the mechanism of organic reactions, especially 
those involving free radicals. 

Dra. O. B. Wous, head of the Department of 
Entomology, Rothamsted Experimental Station, 
istingul for his pioneer work on migration of 
Lepidoptera and his studies of insect populations. 


d VIEWS 


Wars and again aps inj Second World War, the 
capacity of the new laboratories was fully taxed, so 
that the accommodation has recently had to be 
extended once more. The present facilities and 
equipment of his own Department testify to his 
vision and energie. Dub tho Tt Orie oTe o 
has benefited much from his personal and ed 
interest in all aspects of ita growth. A 


Prof. A. J. C. Wilson 
Pror. A. J. O. WuisoN, who succeeds Prof. Dunbar, 


~ 


‘has had e distinguished record as an X-ray crystal- 


lographer. From Delhousie University, Nova Scotia, 
and the Massachusetts Institute of Technology, he 
went in 1988 to the Cavendish Laboratory, Cam- 
bridge, as an 1851 Exhibitioner, and quickly showed 
an exceptional ability in both I and 
theoretical work. He carried out some beautiful work 
on the measurement of coefficiente of expansion of 
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metals by X-ray diffraction, but it was apparent that 
his theoretical ability was his greater gift, and he made 
several important 


ab Oambridge seb him thinking 
the distribution of intensity in the different orders of 
diffraction from a single arystal. Unable to proceed 
far with this subject during the war years, he took 
it up seriously upon his appointment as senior 
lecturer at Oardiff, and, with several of his 
he published a series of papers which have revolu- 
tionized ideas about the determination of spaco 
groups. The methods described have already proved 
extremely useful in many crystal-structure determ- 
mations. Prof. Wilson has also shown himself to be 
an extremely able administrator, his work on editing 
"Structure Reporte" and producing data for the 
"A.B.T.M. Index” alone the world of X-ray 
diffractionists greatly in his debt. 
Pharmacology and Therapeutics at Sheffield : 

Dr. G. M. Wilson 


Pror. E. J. Wayna is resigning ‘at the end of this 
i fesor of pharmacology 
 &nd AD e in the University of Sheffield, in 
order to up the chair in the practice of medicine 
in the University of Glasgow, and will be suooeeded 


as & medical 


to the R.A.F. Middle East Command Medical Board. 
After demobilization, he was appointed an assistant 
to the Medioal Unit of Bt. Mary's H 


disorders of the I oiroulation, and he has 
recently been stud the played by the 

systam m the development of metabolic 
and l : 


Statistics In- the University of Aberdeen 
Tua University of Aberdeen is creating the new 
of reader in statistios as from October 1, 1954. 
. D. J. Finney, lecturer in the design and analysis 
of scientiflo I in the Univeraity of Oxford, 
will be the first holder of this readership. Dr. Finney 
will be m of teaching and research in this 
' Department of tatistios, in which new developments, 
mg the provision of increased statistical services 
for other University departments, are under oon- 
sideration. The Agricultural Research Council is 
simultaneously establishing a new Unit, the Unit of 
Statistios, within the ES Gs Aberdeen. Dr. 
Finney will be the director of this Unit, and in this 
capacity will collaborate with icultural Research 
Council institutes in Sootland assist in the design 
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and analysis of their experiments. Dr. Finney’s 
advice will also be available to other institutes and 
organizations concerned with agricultural research in 
Scotland. In addition, the Unit of Statistics will be 
responsible for carrying out specific investigations on 
behalf of the Oouncil The University Depart- 
ment of Statistios and the Agricultural Research 
Councils Unit will be housed in Marischal College, 
Aberdeen. 


Royal Geographical Society: Awards for 1954 


H.M. Tas Qumun has approved the award by the 
Royal ical Society of the following Royal 
Medals: Founder's Medal, to Brigadier Sir John 
Hunt, leader of the British Mount Expedi- 
tion; Patrons Medal, to Dr. N. A. Mackintosh, 
deputy director of the National Institute of Oceano- 

phy, for research and exploration in the Southern 
Ocan sinon 1994 src) soe eoon io Dus 


for 


route; GWU Memorial, to Dr. W. G. V. Balchin, 
lecturer in geography, King’s College, London, for 
contributions to geomorphological and geographical 


jn been published (2 Buckingham Palaoe ^ 
on, B.W.l. Members, free; non-members, 
As Dr. J. H. Paterson, a past ident of 


intended. This combinati E ha needing: / 
in . combination o o 
the Institute of Welding, in the main tical in 
character, and the scientiflo reporta of &ho 1 Welding 
Research Association, together with reviews of 
current literature, should, in the words of Sir William 
Larke, “make available to the technologist the 
results of research, so that they can-be translated 
into practice; and bring to the knowledge of the 
research worker the difficulties which arise in their 
praotioal application”. Among the papers contained 
in this first issue are the following : & most Interesting 
historical account dealing with the developmént of 
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metal-arc welding and electrodes durmg the 
half-century; welding as & career; the ded. 
structure in & pump-house foundation ; the effect of 
steel quality on spot-welding properties ; and the 
use of self-adjusting &ro equipment for welding & 
light-alloy deckhouse. The presentation of the 
Journal is excellent, permitting photomicrographs to 
be reproduced with admirable ‘clarity. It abould 
, perform a most valuable function in a sphere of 
metallurgy and engineering which is bringing about 
a revolutionary change in the constructional field. 
A Systemic Rust Fungus 


Bome 

Bot., N.S., 17, 68 and 65l; 
later grows down into the roots and becomes : 
In some of the root-buds the mycelium appears 


goes a somatic segregation of mating type and bears 


nucleate condition of the mycelium uredoeoral 
and ial shoots makes it impoesible to 
observe segregation directly. 
Common Marine Bivalves of Callfornla 

A quma to some sixty species of Oelifornian 
lamellibranoh molluscs of economic i has 
been compiled by John E. Fitch and lished under 
the title “Common Marine Bivalves of Californie" 
(Fish Bulletin No. 90 of the Department of Fish and 
Game, State of California; pp. 102; San Francisco, 
1958). The first twenty pages contain general infor- 
mation on nomenclature, babita, structure and repro- 
duotion of marine bivalves, and also give methods of 
éollecting, culturing and edible species. 
Then follows a key for identifloation of the species, 
with diagrams to illustrats technical terms. The main 
section comprises descriptions of the urged te a 
being allotted to each. A photograph of the } 
iddocks and 

iption of 


value, but which may be taken when searching for 
food or bait, are included. The author has an 
standardize the names by which the 
commoner bivalves are known, and has found it 

to change some to accord with their 


considerable scientific A 

presentation might well form & besis for otber 

publications of & similar nature. 

University of Leeds : Gifts to Departments 
Grrrs made to various d i 


epartmente in the 
University of Leeds include the following: to the 
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Department of Physical Chemistry, £700 from the 
Anglo-Iranian Oil Co., Ltd., for research, and 5,000 
dollars from the Rockefeller Foundation for research 
in radiation chemistry under the direction of Prof. 
F. 8. Damton; to the of Textile Indus- 
tries, £250 from the Anglo-Iranian Oil Oo., Ltd., for 
research ; to the Department of Civil Engineering, 
£500 from the Cement and Concrete Association for 
scholarships and £200 a year (plus inoomg tax) for 
seven years from Wm. Airey and Son (Leeds), Ltd., 
for scholarahips in concrete technology ; and to the 
Department of Colour Chemistry and Dyeing, £5,000 
from the British Silk Dyemg Oo., Ltd., Balloch, 
Alexandria, Scotland, for research. 


De ment of Scientific and Industrial Research : 
rants to Research Workers and Students 


normally pro by a university for scientiflo 
purposes. speaking, candidates for mam- 
tenance allowances or senior research awards should 


not be more than twenty-seven years of age. All the 
awards are tenable in universities, colleges, esteblish- 
ments of the Department of Scientific and Industrial 
Research, research association laboratories and other 
institutions & ved by the Advisory Oouncil for 
Scientific and ustrial Research. The closing date 
for applications for maintenance allowances is sae 
15 and for the other awards April l. 
information is available in a pamphlet, “Notes on 
DSLR. Granta to Research Workers and Stu- 
dente" ico 6d.), obtainable from the Depart- 
ment at les House, 5-11 Regent Street, London, 
8.W.1. i 


Colonial Service: Recent Appointments 


Tum following intments have recently been 
made in the Colonial Service: J.-R; Antoine (asmist- 
ant plant pathologist, Mauritius), senior agricultural 

, Mauritius ; P. O. Chambers (director of agri- 
culture, Cyprus), director of agriculture, Northern 
M. Robson (conservator of forests, 
Nigeria), chief conservator af foresta, Western Region, 
Nigeria ; J. Langdale-Brown, botanist, T 
J. P. T. Boorman, scientific offüioer (entomologist), 
Nigeria ; D. N. Fi Hall and J. H. Wiokstead, scien- 
tific officers (fisheries), Singapore; F. H. Talbot, 
scientific officer, Hast Africa High ission ; 
affloer, Kenya; P. A. L. 
Wight, veterinary officer, Nyasaland ;° E. F. W. O. 
Brunig, &smistant conservator of forests, Barawak ; 
N. W. Neal, veterinary officer, U ; J. Nicholls, 
livestock officer, Nyasaland ; F. B. Peritz, veterinary 
officer, Local Civil Service, Gold Coast; J. F. Red- 
head, assistant conservator of forests, Nigeria ; 
J. M. A. Sly, scientific officer (agronomist), Nigeria ; 
B. R. Smithers, scientiflo officer, Gambia ; H. A. W. 
Southon, scientific officer (entomologist), Bast Africe 
tion ization, Hast Africa High Commission ; 
L. G. Stephens, veterinary officer, Hong Kong; 
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S. L. Wanrooy, tobaooo-growing expert, British 
Honduras. 


The Night Sky In April 


Naw moon occurs on April 8d. 12h. 25m., v.T., 
and full moon on April 18d. 05h. 48m. The following 
eee ee eec ec April ld. 
18h. Mercury 7? B.; April 4d. 18h., Venus 6? B8. ; 
April 8d. 03h., Jupiter 3° 8. ; April 19d. 05h., Saturn 
8° N.; April 28d. 17h., Mars 1? N. Mercury is too 
close to the sun for favourable observation during 
the month. Venus, an evening star, rises at 19h. 
50m., 20h. 85m. and 21h. 20m. on April 1, 15 and 
80, respectively, the stellar magnitude of the planet 
varying between 8-4 and 3-8 and the visible portion 
of the illuminated disk between 0-967 and 0-929. 
Mars rises at lh. lön, 0h. 50m. and Oh. 10m. at the 
beginning, middle and end of the month, respectively ; 
its eastward movement during April carries it a little 
north of A Sagittarii towards the end of the month, 
and ite stellar magnitude varies from 0-1 to — 0-6, 
the great morease in brightness being largely due to 
its approach to the earth, from 80 to 66 million miles 
during April. Jupiter sets at Oh. 50m, Oh. and 
23h. 15m. on April 1, 15 and $30, respectively, ita 
stellar magnitude varying from — 1-7 to — 1-6; ite 
slow eastward movement from the west to the east 
of & Tauri can be poen I the month. 
Saturn rises at 20h. 50m., 19h. 50m. and 18h. 40m. 
on April 1, 15 and 30, I , and is easily 


d nene ae wed I 0-4, a little east of 
x Virginis. Oococultations of stars brighter than 
magnitude 6 are as follows, observations being 
assumed to be made at Greenwich : 6d. 20h. 
144-7 m., 86 Taur. (D); April 8d. 3 81-9 m., 
5 Gemi (D). D refers to di . The Lyrid 
meteors, the debris of Comet 1801 I, are active 


during abouts April 20-22, but moonlight will interfere . 


with their observation during the later part of the 
night. ` 


Announcements 


ity of London, for the award 
of the Linnean’ Gold Medal for 1954, and Prof. Irene 


ical work and 
their manufacture and author of ‘Biological Staining 
Methods”, who has been prominently connected with 
the Association for a number of years. 


Da. A. R. J. P. Ugnmronpn, profeasor of chemistry 
in The Queen’s University of Belfast, has been 
roan to the University of London chair of 

ynamics tenable at the Imperial College of 
Science and Technology. : 


Dn. B. P. Duppiia, vice-chairman of the Advisory 
Scientific Panel of the Research Laboratories of the 
General Electric Oo., Ltd., has been made an ‘Ufficiale 


bodies connected with glass and glass technology, 
both national and international, and was president 
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of the ‘International Commission on Glass in July 
last year. 

A FaARADAY Boon Discussion on ‘The Study 
of Fast Reactions’? will be held during April 7-9 in 
the Department of Chemistry, Uni 


l given a general introduction by Prof, 
H. W. Melville (University of Birmingham) and Mr. 
R. P. Bell (University of Oxford), i x 
Further information can be obtained the 
Secretary of the Society at 6 Gray’s Inn Square, 
Gray's Inn, London, W.C.1. 

lum Imperial College of Science and Technology 
will be holding & summer school in mineral dressing 
in the Bessemer Laboratory, Royal School of Mines, 
Prince Oonsort Road, London, 8.W.7 (see p. 565 of 
this issue), during September 14-17 (10 &.m.—5 p.m. 


work. The fee for the corse is £10 10s. Applica- 
tion forms can be obtained from the Registrar, 
ne orien Oollege, Prince Consort Road, London, 

W.T. 

Tua conference on oxidation processes, 
jointly by the Institution of Chemical I 
Chemical Engineering Gro of the l of 
Chemical Industry, the Royal ituti 
(Chaminal : 


ee ee ee 
previously announced, but instead will be in 

during May 6-8 at the Royal Tropical Institute 
(Koninklijk Instituut voor de Tropen), Mauritakade 
68 


Tas Third General Assembly and International 
Congrees of the International Union of Crystallo- 


te in either of 


organizer and also to the of the Congress, 
A. J. Rose, 1 rue Victor-Cousin, Paris &, from whom 
all further information concerning the Congress can 
be obtained. 
_ lr is proposed to publish in the near future a new 
journal, to be entitled Gwerin: an International 
Journal of Folk Life, which will be devoted to papers, 
notes, reviews, eto., on all aspects of folk-life research 
in Great Britain and Ireland and their relations with 
the Oontinent of Europe (i ing Boandinavia). 
be I The 


pages (7$ x 9] in), with 
5s. 6d. post paid. All those 
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A NEW GYROSCOPIC INSTRUMENT 


NEW instrument known as the ‘Gyrotron’, 


J. W. B. Prmgle was the first to give a fully setis- 
factory explanation of the mechanism and functions 
of the halteres of Diptera". These club-shaped lateral 
projections from the fly’s thorax vibrate in & vertical 

lane through an angle of some 150° during horizontal 
Hight, the motion having a constant amplitude and 
being maintamed at the natural of the 


<- .. system (Fig. 1). The large amplitude of this motion 


* 
+ 


means that in the plan view the mass represented by 
the end knob of the haltere has a lateral m-and-out 
motion at twice the frequency of the oscillation of 
the haltere, since the knob moves inwards and out- 
wards for the half-cycle while it is above the hori- 
zontal position, and again for the half-cycle while ib 
is below this position. By reasan of this in-and-out 
component of the motion, the fly is able to detect a 
yawing turn. ine eid dis dioec Jerre 
turn (about the vertical axis), forces, called Coriolis 
forces, are devel as & result of the combination 
of the turn with motion described. These Coriolis 
forces also arise in gyroscopic a tus and, as will 


.. .. be géen later, in the new type of ‘vibratory gyro’. 


r 


4 


The Diptera have sense organs at the base of the 
halteres which detect the action resulting from the 
Coriolis forces. These give a signal which enables 
the fly to correct the rotation and maintain a straight 
course—a task which i t shows to be 
impossible for a fly from which the halteres have 
been removed. 





of vibrating 
fork 


. Diagram illusiraung Fig. £ Plan 
moverent of halteres tuning 


earth. This is done by & rugged instrument which 
has & range of speed indioation up to about a 
hundred revolutions per minute. 

The basic detector unit of the ‘Gyrotron’ consists 
essentially of a tuning fork which is maintained in 
vibration, with constant amplitude, by an electro- 
magnetic drive. This is used to detect a rotation 
about.the axis of the ‘handle’ of the fork (Fig. 2). The 
tines oscillate inwards and outwards in a way: that 

to the essential part of the motion of the 
halteres of a fly. This leaves the problem of detecting 


the Coriolis forces generated when the fork is rotated 

Another way of expreasing the Coriolis effect is to 
say that, as the tines oscillate, the moment of inertia 
of the fork about the handle axis varies periodically 
with the frequency of the vibration of the fork, and 
may be expressed by I = I, + I, sm at, where 
n = o[2x is the frequency, I, is the moment of 
inertia of the fork when the tines are in the mean 
position, and I, represents the greatest departure 
from this mean. If & rotation, with constant angular 
velocity Q about the handle axis, is given to the 
fork, the angular momentum about the axis is given 
by 

V e Q(T, + J; am otf). 


In order to maintain this rotation, the couple applied 
to the handle of the fork must be 


L = dVjdi = I, íXo ooa ox. 


the roots of the halteres, 
observe each haltere i 
‘Gyrotron’ the tines of the fork always move m 
unison 8o that the effect on the fork as a whole may 
be observed. 


ue donde cdd es ac epee eee 
thereby I 


suitably combined to give & direct ing of angular 
velocity on a dial. A considerable amount of ‘elec- 
tronic equipment is, of course, used ; but the whole 
instrument, including amplifiers, although only in 
the early stages of development, weighs lees than 
7 Ib. 
The development of this device as a normal rete- 
of-turn meter for aircraft is clearly an immediate 
It is at once more robust and more 
panite than the gyro Pe Cee eae 
towards a directionally 


it at any desired value. 


erommut. Mag. Rer., 18, No. 11 (1058) 


!TLyman, J. 
a Phü. Treas. Roy. Soc., D, 988, 


Pringle, J. W. 8, 247 (1948). 
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POWER FROM ATOMIC ENERGY* 


(C) when concentrated sources of energy——or 
fuels—"vwere discovered did modern civilization 
become possible. While complete mechanical use of 
their energy is possible in principle, this has not yet 
been acoomplished even with chemical fuels, and 
only 380-40 per cent utilization of the irreversible 
. heats of reaction is possible. Nuclear fuels, a million 
times more concentrated than chemical fuels, are 
now practically useful, and thermonuclear 
reactions—at present used only exploeaively—may 
enter the fleld eventually. 

Nuclear reactors cannot be very small and are 
probably impracticable for vehicles and sircraft— 
though very promising for shi 

oe—now that breeding is possible in fast 
reactors—will be as sources of large-scale 
The cost cannot be predicted realistically, but it 
might eventually come down to that of power from 
eoal—which, in any event, represents-only a few per 
cent of the cost of industrial products. 

The practical difficulties o 


` radiation and high temperatures. Operation of plant 
must be largely by remote oontrol, and the large- 
scale disposal of flasion products will be difficult. 
Very careful planning is necessary for safety and 
economy—beceuse plants are necessarily large. The 
designers of the prototype submarine reactor— 
though ‘firmly optimistic’ about the future—have 
emphasized these problems, which will become still 
more acute in power breeders. 

Countries have greatly differing needs for nuclear- 
power projecta. The United States will olearly 
continue t—for prestige reasons and 
because ib oan now afford to exports plant. Canada 
must be interested because of her undevel 
northern regions. The U.8.8.R., which can probably 
benefit more than the United States, will also be 
influenced by considerations of prestige. Many small 
Huropean oountries have entered the fleld—at the 
risk of absorbing too much of their technology. 
Africa and other undeveloped countries need nuclear 
power vitally. 

In Great Britain nuclear power could augment 
coal power substantially and its prospects must be 
carefully examined. Allowing for, say, three gener- 
ations of reactors during development and assuming 
an expenditure comparable to the present expenditure 
on new electrical generating plant, it would be 

the end of the century before the present 
uction of electricity from coal could be:equalled. 
But by this date Briian ought to have inoreased s 
power production about five times to oompebe indus- 
trially with the United States. Simoe only one-sixth 
of her coal is used to produce electricity in Britain, 
there is clearly no prospect of substantially reducing 
the consumption of ooal, aad a much greater effort 
should be devoted to fuel-saving. 

At the same time, Britain has a unique opportunity 
of regaining her economic balance by ae 
nuclear power plant to other countries. & 
project would require full industrial icipation 

a real national effort to increase tific man- 
power and use of science, and to reduce waste. 


° of a lecture by Prof. F. H. Simon, 0.B.R., F being 
lectures Py ua Looe 


the series of 

ee aa Department’ of -Mural Studies of 
the Univecuty of London (see also Nature of February 27, p. 386, 
and Maroh 13, p. 477). 
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Among British asseta are brain-power and freedom 
from the crippling 'spy-hunt' stmodphere, and 
atomic energy could have a deoisive influence on 
Britain's future. But those who think this will come 
without effort are mistaken. 
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GROUND-WAVE: PROPAGATION . 
AT ULTRA-HIGH FREQUENCIES: 


HE general trend of development of television 

and other radio services to increasingly higher 
frequencies emphasizes the need for more detailed 
knowledge of the characteristics of wave propagation 
over the ground at such frequencies. Two papers of 
interest in this connexion were read before the Radio 
Section of the Institution of Electrical Engineers on 
February 10. 5 

The first , by Dr. J. A. Saxton and B. N. 
Harden, desoribed the resulta of an experimental 
investigation of the effects of irregular terram on 
ground-wave propagation at frequencies of 102-6 
and 503-0 Mo./s. Particular attention was paid to ' 
the work at the higher frequency, which is midway 
between the bends, known as IV (470—585 Mo./s.) 
and V (610-960 Mo./s.), allocated for the future 
de ment of television in Great Britain. 

With the aid of an transmitter set 
up first ab the Radio Research Station, Slough, on & 
mast 28 m. high and 40 m. above sea-level, and later 
at the B.B.C. station at Sutton Coldfleld, from a 
mast at a height of 184 m. above ground and 365 m. 


 &bove sea-level, measuramenta of received fleld 


strength were made in various directions out to 
distances of nearly 100 km. Within this range, 
variations of fleld strength arising fram changes in 
atmospheric refraction sometimes oocur, but they 
are of little compared with the effects of 
the terrain, which result m relatively large changes 
im strength for different directions of transmission or 
for small displacements in the actual location of the 
receiver. Having in mind the irregular nature of the 
ground over which the propagation must be studied, 
the results of the variation of fleld strength with 
distance must be on a statistical basis. 
Thus it was found that at the lower of the two 
frequencies used (near to 100 Mo./s.) the relation 
betwoon median field strength and distance agreed 
fairly closely with the theoretical values calculated 
for transmission over a smooth earth. At the higher 
ae (near 600 a however, ib was found 
median field strength at a distance of 
odo eo. below that 
estimated for gmooth-earth conditions. Moreover, it 
was found that, with a receiving aerial at the usual 
height of about 9 m., considerable further attenuation 
may be experienced in heavily built-up areas. A 
fairly wide range of variation of fleld strength may 
also occur over a small range at any 
receiving site, in extreme cases ing to 20-25 db. 
rales anri agri care may 
E Qm uu ie. 
i aerial when television transmission  t&kee 
a a Ea ae 
te Md - 


In the second paper, Dr. J. A. Saxton has collected 
information of the%type described pela Rn. ipei 
with the resulta of similar investigations ucted 
in the United States, so as to compare the experi- 


~ 


', 6874 


mental date for ground-wave propagation at fre- 
quencies between 50 and 800 Mo./s. with the oorree- 
ponding conditions for tranamission over & smooth 
earth. The graphs accompanying the paper show 
that, whereas for given transmitter conditions the 
field strength at & given distance over & smooth earth 
increases with the , this effect is more than 
counterbalanced by the effect of the irregular terrain 
.under conditions realized in loo. Thus, at the 
lower end of the band (50-70 Mo./s.) there 
is little difference between median fleld strengths 
observed over irregular terrain and, those calculated 
on the assumption that the earth is smooth. As the 
B E UE 70 Mc./s., the observed 
I eld strength falls more and more below the 
ideal theoretical values, the difference being as much. 
as 20 db. at 700 Mo./s. The experimental work thus 
makes it possible to provide & simple empirical 
modification to the ideal gmooth-earth propagation 
characteristics which will give the median fleld 
strengths to be expected over irregular terram. 
The discussion which followed the presentation of 
these pa showed that the conclusions are of 
. consid le interest and tn to those who 
will be responsible for the development of future 
television and communication services at these 


higher radio frequencies. 


SCIENTIFIC APPRAISAL OF 
: SINGING VOICES `- 


By Da. FRITZ WINCKEL 


Institut für Snog: EM Untveraltit, . 


riin-Charlottenburg 


WE it has long been possible to describe 
exactly the ‘spectrum’ of voices in speech, no 
detailed knowledge has hitherto been available about 
the spectrum of the trained singing voice, especially 
the tunbre. In earlier investigations, the physical 
coriditions were not exactly deftned!, and in particular 
the analyses made fram normal records led to doubt- 
ful conclusions’. We have tested a considerable 


number of voices of well-known singers by electro- 


acoustic means, in order to obtain a better knowledge 
of the physical properties of trained singing voices. 


. ‘Lf, say, a ginger is singing in a medium pitch of about 


300 oc.js. in mezzoforte, about ten partial tones are 
present. Each of these oan be co-ordinated with a 
particular vowel quality and have a greater or less 
share in the full sound, ing upon the type of 
text, the pitch and the quality of the singing voice. 
By analogy with optics, these partial tones can be 
termed ‘vowel colour’ (Vokalfarte). Thus the timbre 
of a trained singing voice can be distingui from 
the ‘flat’ voioe of an untramed singer by the fact that 
all vowel colours are available simultaneously in & 


certain modulation of intensity. Physically, the, 


character of a good singing voice consists of the most 
favourable mixture of these vowel colours formmg & 
‘complex colour’ (Kompleafarbe). There are other 
features of importance; far example, a izi 
region around. &bout 2,000 c./s. (the so-oelled Na 
formant) and a carrying region of ‘about 8,000 o./s., 
which is thought to correspond to the active radius of 


the singing voice. In addition, there are other fre. . 


cy regions which can be defined as ‘metallic’, 
hollow’, ‘sharp’, eto.*. 


~ 
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In & studio which is to the utmost, gingers 
have a more pithy voice in a resounding hall. 
This is explained by the fact that m a damped 
studio the trained. functions are more active, since 
unfavourable autosuggestive influences through the 
ear and the central nervous system of the singer are 
avoided. 

When testing singers’ voices, the ‘dynamic volume’ 
has been measured by means of sound energy meters 
and an individual sound energy-level determined, a 
factor which has hitherto been overlooked by other 
investigators, leading to questionable resulte. 

Deviations, from the characteristic sig. nee 
properties of the singing voice indicate vocal di 
or affections of the respiration organs. In co-opera- 


‘tion with physicians & ical diagnostic method 


by enmalyas of mi one recordings has been 
worked out for application by ear, nose and throat 


As & result of these Investigations, the Teahnical 
University of Berlin-Oharlottenburg has established 
a centre for voice estimation and training, to serve the 

of teachers of singing and physicians. 
Macnsiophane recordings of voices can be sent in for 
analysis: and the singer or patient receives & sound 

with an explanatory note. Suah 
have the documentary value of an X-ray photograph 
or electro-cardiogram. : 
A. special instrument, called a ‘repeater’ (Repehser- 
gerdt), has been. devel by the Institute of Wave 
Research for the is of singing voices. The 
singer needs only to sing notes of short duration, 
which are by the repeater to continuous 
notes for analysis. Another important use of the 
repeater is in teaching. In the course of a considerable 
period of experiment, the Institute has tested m 
particular coloratura voices, by means of continual 
repetition of particular passages of the recording, 
for the qualities of ‘attack’, intonation, etc. This 
‘listening-in’ to extracts of note sequences has often 
helped & student of singing to achieve a remarkable 
improvement in performance. 


1Btankey, Douglas, ‘The Belenos of Voke” (Cari Fischer, New York, 


1939). 

* MoGtnnis, B ML, and Kraichmann, M., J. Acows. Soe. 
Amer. 93, 440 (1051 

® Detailed information is in Fols »homiairio, 4, No. 2, 08 
(1082); 6, No. 1 


SCIENCE AND MODERN 
COSMOLOGY 


OF. H. DINGLE delivered on February 18, 

1958, his retiring preéidential addreas to the 
Royal Astronomical Society, selecting “Science and 
Cosmology” as his subject, and the text has now 
been published (Mon. Not. Roy. Astro. Soc., 118, 8; 
1958). Prof. Dingle pomted out that m the earlier 
stages of science the world was so full of mysterious 
phenomena that there was no temptation to go 
outside experience in search of other realms; in 
addition, it became almost an intuition with scientists 
that at every stage they must submit ther flndings 
to the test of observation. While science then 
incurred little danger of violating its own principles, 
unfortunately this state of affairs does not always 
exist to-day, and in the realm of cosmology it has 
almost completely disappeared. The universe is no 
longer the observable world that was onoe the sole 
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WITH THE 
GREATEST OF EASE 


Electrothermal Rubber Shestizg speeds ap 
setting of adhesives, bonding, lamination 


LHBOTROTHHBHBRMAI RUBBER 
BHHHTING is ogusing a revolution 
wherever quick setting of adhesives is called 
for. Bafe, durable, completely flexible, 
Electrothermal Rubber Sheeting (H.R.B.) 
can be applied to practically any shape. H.R.B8. 
1s available insulated with Natural Rubber, 
P.V.O. Neoprene, Silicone Rubber, eto., and 
can supply controlled heat up to 350? O. 
‘The furniture industry, for instance, is using 
H.ER.8. to eluminate gluing bottlenecks. It 
can be used to speed up setting-of shapes, 
doors, oabinets, veneers, laminations ... 
adhesives in alraraft oonstruction and ship- 
building.  H.R.B. also functions effloiently 
for flat pad and strip-pa&nel heating. Avail- 
able in widths up to 6 feet, and in any length 
you specify. Ifyou have any localised heat- 
ing problem, whatever the nature, wmte or 
phone now to Hlectrothermal Eng!Ineer- 


Ing Limited, 270 Jcoololooeeieieiooeceeick 





Neville Road, 
London, E.T 
(GRAngewood 0055) 


for literature and 
prompt advice. 





Electrothermal prodocts are corared ere EPA. 
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object of astronomical study ; on the contrary, it is, 
he said, “a hypothetical entity of which what we can 
obeerve is an almost negligible part". Assertions 
now made about it ire Observations over the 
remote past or over long of years in the future, 
if they are susceptible of test at all, and hence 
speculation is inevitable; only strict adherence to 
the essential principles of science can control such 

tions, and in cosmological studies a knowledge 
of the history and philosophy of science is most 
essential. 

Prof. Dingle commented on a number of recent 
speculations by: some cosmologists. Thus rb has been 
stated that it is against the epirit of scientific inquiry 
to regard observable effecta as arising from causes 
unknown to science, and that in primoiple this is 
what oreation-in-the-past implies. Prof. Dingle 
said that. confeasion of ignorance, far from bemg 
unscientific, is a characteristic of the scientific attı- 
tude, In support of which quotations are available 
fram the works of Galileo and Newton. Perhaps the 
most extraordinary thing about the second state- 
ment, he continued, is that this idea of the 
creation of matter is Just that which is opposed to 
the spirit of scientific inquiry—that the observable 
universe was created m the past by causes unknown 
_ to science. f 

Another statement claimed by Prof. Dingle to be 
fallacious is connected with an underlying assump- 
tion In experimental science ; this assumption is that 
the repetition of an experiment will reproduce the 
original results. But experimental salience is not 
based on an assumption; “it is an adventure in 
which you &ooept whatever you find, and although 
you may be guided in a particular case by an 
expectation, the experiment may reveal something 
totally different". 
the oase of Schwabe, who counted sunspots with the 
object of I an jntra-Merourial planet, and 
instead of doing so he found the eleven-year solar 
period. But rf he had counted the spots with any 
other object or no object at all, he would still have 
found the eleven-year solar iod; it would be 
futile to believe that the iol avameri of experi- 
mental science would necessarily lose all significance 
If ib were discovered that some assumption proved 
baseless. In the realm of psychology it is accepted 
that no experiment when repeated the 
original result, apnd even in physics it has been 
held for a long time that no experiment is repeatable, 
the entropy of the universe never being twice the 
same. 

A very severe criticiam of ‘the coamological 
principle’ and ‘the perfect cosmological principle’ 
advocated quite recently m some was 
the next topic m Prof. Dimgle’s address. e evidence 
for these, he said, is practically non-existent, and he 
advocated a principle which, he thinks, will command 
universal assent: ''No statement about the universe, 
or nature, or experience, or whatever term you 

refer for the object of scientific investigation, shall 

e made ... for which there is no evidence". At 
present we are faced with the rather disconcerting 
fact that statement can be made about the 
universe if it cannot immediately be refuted; and if 
anyone i8 attracted by an idea for which there is no 
evidence, it is only necessary to call it a ‘principle’, 
no evidence being then I When we are 
informed that matter is bemg continually created, 
but in such a way that the process is i tible, 
obviously the statement cannot be disproved; but 
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when we ask why it should be accepted, we aro : 
informed that the fundamental axiom of science 
requires it. To avoid using names which he oon- 
giderse misleading, Prof. Di referred to the 
‘cosmological principle’ as the “cosmological assump - 
tion" and to the ‘perfect coamological principle’ as 
the ‘commological presumption”’. 

Holding, as he does, that the object of scientific 
Investigation is the world of experience or even 
experience itself, and that all advances in scienco 
consist either m enlarging the of experience or 
In expressing the regularities fi or to be found in 
it, Prof. Dingle has no place for the new doctrine 
that experience must conform to the tastes of the 
investigator. Equally he completely rejects its twin 
doctrine that experience must conform to a pattern 
which we can deduce by pure reason. The usual 
form of this latter doctrine is that the laws of Nature 
can be derived by reason without recourse to experi- 
ence, but those who hold this view overlook the 
important fact that, by definition, laws of Nature 
are laws followed by what we experience and not by 
what we deduce from our axioms. A remarkable 

ition m cosmology, he said, is that two i ors 

ave usurped the throne of science, one of which 18 

taste and the other is pure reason, and 
although they are not new, one of them—personal 
taste—has never before presented itself so brazenly. 
The reasons given by Prof. Dingle for this revival aro 
traced to the theory of relativity—a very remarkablo 
thing when we remember that the very essence of 
that theory lay in the recall of science to experience. 
The solution of certain problems of classical physics 
lay in the faot that some had been assumed 
to be directly related to experience, but the assump- 
tion was incorrect. For example, it was proved that 
by no physical process is it possible to determine 
unambiguously the absolute simultanerty of separated 
events. Hence, to establish science on ite proper 
besisa—that of experience—such t8 wero 
eliminated, and experience was described ‘in terms 
of those concepts alone which had a precise empirical 
meaning’; the error which was corrected aroso 
from imoomplete consideration of the effects of 
changing the co-ordinate system. This subject is 
fully dealt with in Prof. Dingle's address. 

Towards the end of the the &ttention of 
the new cosmologists was directed to biology, in 
which a problem somewhat similar to that con- 
fronting coamologista arises: ''We observe living 
matter and dead matter, but we never experience 
the creation of living matter out of dead matter 
alone". It may be assumed that in the past dead 
matter became alive by an unknown process, or we 
may suppose that the process has been going on 
eternally but at an undetectable rate. e first 
alternative is "against the spirit of scientiflo inquiry" 
&0CO to the modern cosmologist, who presumably 
wil be forced to postulate the contmual animation 
of matter—a view which Prof. Dingle believes is 
ruled out by the coamologista’ own scheme. If the 
matter of which the earth is was created 
as separate atoms, It could not have begun to livo 
for many millions of years, and hence terrestrial life 
must have begun at some particular epoch. To escape 
from the dilemma, the coamologist must deny the exist- 
ence of Irving matter—a most improbable attitude— 
or he must violate “the spirit of scientific enquiry”. 

Prof. Dingle concluded: “And so, when it hap- 
pens that we have published, in the name of 
science, so-called ‘principles’ that, in origin and 
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character, are identical with the ‘principles’ that all 
movements are oircular and all celestial 
bodies immutable, it beoomes my duty to point out 
that this is precisely the kind of oerebration that 
Bolenoe was created to displace. . . . In coamol 
we are again, like the philosophers of the Middle 
Ages, facing a world almost entirely unknown”. 
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NATIONAL RESEARCH 
DEVELOPMENT CORPORATION : 
CONTINUATION OF BORROWING 

POWERS 


HE Development of Inventions Bill, as fore- 
aheadowed in the fourth annual report of the 
National Research Development Corporation (see 
Nature, February 6, p. 249), received 1ta second reading 
in the House of Commons on January 26. The Corpora- 
tion’s borrowing powers under the 1048 Aot exprre on 
June 30, 1054, and the Bill extends from five to ten 
years the period durmg which advances may be made 
to the Corporation and payment of mterest on such 
advances waived. Numerous tributes to the work 
of the Corporation were paid during the debate, and 
in moving the second reading of the Bill, the President 
of the Board of Trade, Mr. P. Thorneyoroft, explained 
the purposes of the clause which ahghtly extends the 
soope of the Corporation’s activities. There appeared 
to be some doubt as to whether under the original 
Act the Oorporation was ered to carry out 
research for the purpose of developing an existing 
invention if this should lead to & substanti new 
Invention. The first sub-section of Olause 2 of the 
new Bill is intended to remove this doubt and 
authorizes the Corporation to promote or assist any 
research likely to further the development or 
exploitation of inventions or to enhance their 
value. 

The second sub-section of this same olause, Mr. 
Lhorneycroft explained, arose from a comment in 
the last report of the Advisory Council on Scientific 
Policy as to the desirability of extending the existing 
organization for the use of research and development 
contracts. The sub-section authorizes the Corporation 
to promote and assist research mtended to satisfy 
specific practical requirements where the Corporation 
believes the reasearch is likely to lead to an invention, 
while & further sub-section of the clause empowers 
the Corporation to asast the continuation of a 
research which hitherto has proved fruitless from a 
practical pomt of view but which appears likely to 
lead to practical resulte. Exercise of ite funotions 
under these two sub-sections is subject to the 

roval of the Lord President of the Counail and of 

e President of the Board of Trade. 

. Mr. Thorneyoroft explained that this proviso was 
introduced to avoid the overlapping of the work of 
the Corporation and that of the universities, of other 
government departments or of research organizations 
like the Medical Research Council or the Department , 
of Scientific and Industrial Research. He also streased 
the pomt that the Oorporation’s task is to promote 
and assist research. It is not primarily to undertake 
research, he said, and is never to undertake it in oom- 
petition with mdustry or with other government 
departments. When the Bill received its third 
reading on February 1, the Parliamentary Secretary 
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to the Board of Trade added further that it was 
never intended to give the Corporation general 
powers to undertake surveys or mvestigations to 
discover the practical needs of industry. That, he 
said, can best be done by industry iteelf, though 
possibly with the help and encouragement of govern- 
ment departments and at the suggestion of the 
National Research Development Corporation. Onoe 
such an investigation has established the prospect of 
industrial benefit, the powers to be given to the 
Corporation will enable it to take the responsibility 
for getting the required research done. 

Two comments which were made during the debate 
an the second reading of the Bill are of 
interest. Mr. John Edwards, in welcoming the Bill, 
pointed out that the National Research Develop- 
ment Corporation is now inevitably involved in the 
provision, in & modest way, of risk capital, and he 
thought that the Bill would enable the Corporation 
to make a further contribution towards restoring a 
balance between the proportion of the resources 
devoted to fundamental research and those devoted 
to development. Mr. Austen Albu, who estimated 
the total expenditure during 1951 in Britain on 
research and development to be £268 million, of 
which £70 million was for civilian research, stressed 
the need to stimulate backward industries and to 
avoid overlapping. In some research associations, he 
said, there is a belief that projects in their fleld are 
sometimes undertaken in government establishments ; 
and Mr. H. Strauss assured him that the reference to 
the President of the Board of Trade and the Lord. 
President of the Council was designed simply to 
prevent such overlapping. 
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COMMONWEALTH FUND, 
NEW YORK 


REPORT FOR THE YEAR 1952-53 


HE thirty-fifth annual report of the Common- 
wealth Hund* covers the year ending June 30, 
1958, and deals primarily with_the activities for 
which grants were made during 1952-538. For medical 
education rn Ste during the year totalled 
602,977 dollars, for experimental health services and 
hospital activities 224,323 dollars, for medical] research 
517,101 dollare, for advanoed fellowships in medicine 
and allied flelds 75,000 dollars, for the Division of 
Education 810,050 dollars, and a special grant of 
2,750,000 dollars was made for the construction of a 
dormitory, to be known as the Edward 8. Harkness 
Memorial Hall, for medical students at Yale Univer- 
sity. Actual disbursements during the year from 
current and previous appropriations totalled 2,584,179 
dollars. the nine projects in medical education 
for which new or renewed appropriations were voted 
are & programme at Cornell University Medical 
College to provide students with a wider experience 
in medical care through continuity of contact with 
tients; grants to the University of Pennsylvania 
ool of Medicine for the continuanoe of its family 
adviser until ib is fully incorporated in 
the University framework, and for a year’s pilot- 
study of the medical schoo! as an educational environ- 


* The Gammonvwealth Fond Thitty-Fifth Annual Report for the 
xa eim ium T0 aa Pp. x+88. (New York: Oommonwealth 
Fung, 1 
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ment; a revised teaching programme at the Medical 
School of Western Reserve University, in whioh & 
systematic effort is being made to correlate basic 
science subjects with olmical ones; and further 
support to the study of psychiatry and ita relation 
to medicine at Washington University, the University 
of Louisville and the Saskatchewan Department of 
Public Health. 

The Fund continued its support of the major 
experiment in integrated health care m Hunterden 
County, New Jersey, where a medical centre that 
was opened in June 1953 is testing the theories of ite 
long-term planning. A further grant to Hunterden 
was for a county-wide health inventory, and & grant 
was made to the Rip Van Winkle Foundation towards 
the development over three years of a mental health 

for Columbia Oounty. Another grant 

went to the National Opmion Research Oentre m 

Chicago for the completion of its national survey of 

ido hausta ee eL 

was also given to the qualitative study at the ale 

trio Olmic of the effect of interactions between 

and staff and between the different ranks of 

Ded on We Gully His end docüpeuds ofecutvences 
of a psychiatric ward. 

During the year the Fund reviewed its interests 
in the fleld of medical research to which over seven 
years it has given nearly three million dollars for 
fifty-seven projects. Projects for which was 
discontinued were largely in the flelds of infectious 
dimease, cardiovascular disease and oancer research, 
where major support is now received from other 
sources. Current research granis cover nine projects, 
one of which was new in 1952-53, and are in three 


ment, certain types of neuro-peychiatrio research and 
studies of relations between social environment and 
chronic disease; the second. deals primarily with 
integrative processes within the organiam and 
includes studies of the neurological and endocrine 
systems and their relations ; and the third is weighted 
in favour of basic biological studies. 

Advanced fellowships awarded during the year 
included four in medicine or surgery, one for advanced 
work in psychiatry, and five for imterdisciplmary 
studies as well as two fellowships to foreign workers. 
The programme of fellowships offered to British 
argent journalists and Civil servants for study 

end. Gavel ii (uo United, States rus broadened an 
1952 to include persons on the Continent of Europe 
by & series of awards for candidates from the Salzburg 
Seminar in American Studies. Forty-nine Fellows in 
all categories were in residence in the United States 
during the beginning 1952, moluding 
nine British Fellows of the 1951 class who were 
granted extensions. For the present year, fifty-nine 
Fellows will be in residence, moluding thirty-seven 
n cu agony PM 

figures including sixteen ‘Salzburg’ Fell 

or the latter the Fund has been experimenting with 
a new plan of selection in which it has been possible 
to make nominations after a month’s daily experiance 
with the participants. over the years is 
heavily in favour of the tenure of at least one full 
year, including two or three months of travel in the 
United States, and stress is laid on the value of the 
fellowships in developing leadership, and also in 
encouraging the exchange of ideas and informa- 
tion. 
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DEFENCE STANDARDS LABORA- 
TORIES, AUSTRALIA 


REPORT FOR THE YEAR 1952-53 


INOE the transfer to other sections of the Research 
and Development Branch of the Department of 
Supply, Commonwealth of Australia, of research and 
development work on new weapons, the Defence 
Standards Laboratories, which have now been mcor- 
porated in the Research and Development Branch, 
have concentrated on scientiflo advisory service, and 
the Chief Superintendent's annual report* for the 
year ended June 80, 1953, indicates the new functions 
and scope of the Laboratory. Broadly, they are the 
application of scientific knowledge and research m 
chemistry, physica, metallurgy and engmeering to 
problems arising in design, development, manufacture, 
inspection, storage and use of defence material. They 
inolude the provision of a scientific advisory service 
and the research required to provide a sound basis 
for such servioe. Its standardizing work is based on 
sub-standards verified in terms of the national 
standards held by the National Standards Laboratory, 
Sydney, and the staff also participate in specrflcatian 
drafting work of the Standards Association of Aus- 
tralia. The testmg work involves the use of an 
extensive range of measuring instruments of proved 


BOCUTBLY. 

Among investigations to which reference is made 
in the present report are detailed studies of the 
direct production of polymeric butyl titanate on 4 
pilot-plant scale, giving yields of more than 80 per 
cent. Pigmentation of this polymer with zino dust 
gives a paint with outstanding anti-corrosive prop- 
erties, icularly under marine conditions, and 
anti-fo paints based on such polymers pig- 
mented with copper oxide and mercuric oxide are 
also bemg developed. Further progress has been 
made in the study of indigenous drying oils, and five 


characteristics of mineral oils are being studied with 
the view of establishing tests for identifying the type 
of an oil, and studies are being made of type and 
degree of damage in flax, jute and sisal fibres due to 


of butyl titanate and styrene, and some experience . 
was gained in the preparation of cellular (foamed) 
plastics. 

In ‘metallurgical chemistry a rapid test was 
developed for detecting porosity in nickel coatings 
on xino-base die coatings, and 
done on anodic passivation phenomena encountered 
in the anodic etching of low-alloy steel in dilute 
sulphuric acid. Ohromate has proved to be a satis- 
factory inhibitor of corrosion in a spray-tower hest- 


mild steel in dilute sulphuric acid solution when very 
small amounts of organic inhibitors are added. A 
modified procedure was developed for de 
Phosphorus in all classes of iron and steel. In crys 
physics more attention is now pang given to long- 


— 
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range research, particularly the application of X-ray 
of prior deformation on the structural changes 
associated with the of high-purity aluminium, 
aad a dotailcd Prudy Of tha kiruobaral ded IE 
the tertiary areep stage in this metal. A complete 
structure analysis has been made of the fibrous 
silicate, amosite. 

The Electricity Group has devel æ mioro- 
wave spectrograph for analysing e molecular 
structure of gases and has continued investigations 


ferometer have been added to existing techniques for 
testing tical surfaces, while an 

Schmid: In objective, 50 in. in focal length, 
is being developed. The technique of making metal 
bolometers of small time-oonstant to function as 
infra-red receivers has been developed further, while 
in physical metallurgy investigations mto the 
behaviour of metals in service have included studies 
of inter-crystallme corrosion in aluminium alloys. 
In welding metallurgy, much useful information on 
brittle failure, strain ageing, quench ageing and 

i acoumulated, 


variation of pore-size, specrfl 
adsorption capacity of a series of sulphur-impregnated 
activated charcoals. 

Details of the work of the New South Wales and the 
South Australia branches are included, and lista of 
publications and lectures, of committees and of senior 
and professional staff at June 80, 1953, are appended. 


ENERGY TRANSFER IN - 
MACROMOLECULES EXPOSED TO 
: IONIZING RADIATIONS 


By Dr P. ALEXANDER 


Chester arnt Research Institute, Royal Cancer Hospital, 
London, S.W.3 ; and the oe uem Imperial 
College, London, S.W. 


and Dr. A. CHARLESBY 
Atomic Energy Research Establishment, Harwell, Berkshire 


| p edes is abundant evidence! that the 
energy absorbed from ionizing radiations by one 
molecule can appear in another by transference of 
charge and excitational energy. In aqueous solution 
the energy absorbed by the water causes a change 
in the solute; since this process is now known to 
be brought about through the intervention of free 
radicals, the general term of energy transfer need 
not now be applied to these reactions’. Recently, 
Manion and Burton’ found that the decomposrtion 
of cyclohexane was decreased in the presence of 
benzene, whi bly took up the energy from 
the excited or ionized cyclohexane -molecule before 
this had dissociated. In all these cases collision 
between: the molecules concerned is possible and, 
though there is no difficulty in principle, there is only 
limited evidence’ that energy from ionizing radiations 
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can be transferred within solids when the molecules 
are relatively immobile. A related effect is the 
transfer of energy within the same macromolecule 
from one part to another. Svedberg and Brohult" 
observed that the giant molecule hwamocyanin is 
split into identical parta by the traverse of a single 
a-patticle, although the density of ionization makes 
it extremely unlikely that & single ionization can 
oocur at a given site. This highly specific behaviour 
oan, be understood if energy absorbed anywhere 
within the giant molecule is mobile and able to 
break the bonds which hold the sub-units together. 
The smaller proteins which have been axammed do 
not react in this manner but are degraded at random 
by a-particles to give a heterogeneous product. The 
following experiments with synthetic polymers 
provide direct evidence for energy transfer m 
saturated macromolecules of different oconstitu- 
tion. 

Polymethylmethacrylate is degraded at random 
by y- and pile-irrediation, and from the aimple 
fonction relating molecular weight with radiation 
dose it could be computed that one mam-chain bond 
was broken for every 01 eV. energy absorbed’. ‘This 
energy is not used only for main-cham breakdown 
but also includes associated reactions, such as decom- 
position of the ester side-cham, which occur simul- 
taneously. When films of polymer contaming 10 per 
cent of allylthiourea, aniline or dimeta-toly]-thioureea 
were irradiated, 143, 152 and 227 eV. respectively 
had to be taken up by the system before a main- 
chain bond was ruptured. This protective affect, 
occurring in a system where the action of the radiation 
is ‘direct’, is now being studied in detail by Mr. 
D. Toms, whose preliminary experments indicate 
that over & wide xad ipiieea is approximately 
independent of dose proportional to the oon- 
centration of the added substance. The amount of 
radiochemical change which the latter undergoes is 
greater in the oe of the polymer than when it 
is irradiated Bone. It seems likely, therefore, that 
the protection of the polymer is the result of energy 
transfer to the added substance. Simoe the area of 
the polymer molecules which is in physical contact 
with the additives can only be small, energy absorbed 
by ionization or excitation must be distributed over 
comparatively long distances before it can be taken 
up by the protective agent. 

Polyisobutylene, like polymethyhnsthacrylate, is 
degraded by y- and pile-irradiation, and from changes 
in molecular weight a value of 17 eV. was obtained 
for the energy absorbed per break in the mam cham’. 
A oo-polymer of 20 per oent styrene and 80 per 
cent tsobutylane (kindly provided by Dr. Butler, of 
the Polymer Corporation, Oenada) is more resistant 
than the pure isobutylene, and the energy I 
to break a main chain is inareased approximately 
twice to 32 eV. The protection in this case can be 
interpreted as energy transfer from the isobutylene 
part of the chain to the aromatic rmg system of the 
styrene, in which the energy is dissipated with only 
a very small amount of chemical change’. 

In a similar way, the dose required to render & 
straight-chain h bon infusible (that is, to 
cross-link it to give an infinite network) is greatly 
increased by the presence of an aromatic ring. Croee- 
ae, n the predominant reaction’ when straight- 
chain hydrocarbons are irradiated, and there is little, 
if any, chain breakdown. Although the pod 
I to produce a cross-link (o. 20 eV.) is imde- 

shar & 


required 
pendent of in-length, the doee needed to render 
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Doma Oy PILE UN?TS" REQUIRED TO RHEDEE SUBSTEFUTED DODBOANES 
IM FUSIELE 





* The unii x defined as a ftux of 10" slow neukrons/am.* 
the -rays and fast neutrons. af cross- 

and in the pile and by -rays from a oo 
unit tes thas one unit is equivalent to 45 x 10' r. for these 


The oompounds were Wee En ea MAPS ee ee 
Dyson Perrns Laboratory, Oxford. 


hydrocarbon infusible varies inversely as the mole- 
cular weight, since an average of one croas-lmk per 
molecule (weight average) is required for this change 
to occur. To render dodecane infusible, 27 unite of 
pile-Irradiation are 

The addition of the saturated polycyclic hydro- 
carbon decalin at the centre of the paraffin molecule 
increases the dose slightly, whereas the presence of 
the aromatic naphthalene ring may render the 
straight chain much more difficult to oroee-link, 
although any sterio factors which could influence 
the reaction will be very similar in the two 
cases. 

Since the amount of energy absorbed by the 
paraffin chain is not altered by the addition of other 
groups, we must conclude that the energy has been 
transferred to the aromatic ring before it could bring 
about the chemical changes leading to oroge-linking. 
The table shows that maximum protection occurs 
when the aromatic ring is at the centre of the 
chain, and that the effect is amallest at end. 
This suggests that energy transfer can occur along & 
saturated chain of twelve carbon atoms, but that it 
is more effective over shorter distances. The data 
indicate that the saturated ring exercises a small 
protective effect and that it contributes nothmg to 
bos ee id ginoe the corresponding O,, straight- 

cham paraffin, because of ita higher molecular 
weight, required only 12-8 unite to be rendered 
infusible. 

The ocourrence of energy-transfer processes in 
orga&nio macromolecules may play an important 
in the biological actions of 1onizmg radiations, since, 
as we have shown here, such transfers can result both 
in & decrease of total reaction by concentrating the 
energy in & group resistant to radiation, or by the 
Saee decomposition of & particular componant. 

or example, the poemibility can now be envisaged 
of protecting against a ‘direct affect’, since macro- 
molecules need not decompose immediately on 
becoming ionized and can transfer their energy 
without undergoing reaction if a suitable receptor is 
present. Consequently, it cannot be concluded that 
any effect against which protection can be achieved 
by the addition of chemicals must Invariably be the 
result of reactions with free radicals produced m the 

For the smaller viruses, Lea!* had found that an 
ionization anywhere within the organism leads to 
inactivation. The conclusion that every part of the 
virus was equally vulnerable is in contradiction to 
biochemical experiments, which had shown that 
many of the macromolecule could be modifled 
without loas of activity. The results reported here 
indicate that the difficulty may be resolved if the 
target represents the distance over which energy 
transfer can take place, whereas the sensitive region 
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is smaller. If this view is accepted, ‘direct’ and 

‘direct’ are not fundamentally different, but repre- 
sent merely two different mechaniams by whioh 
energy provided by ionizing radiatians to the system 
inda a whole is concentrated at definite pomts. The 

ies pesnoteesh ey an aan aci acad nr 

energy may be more selective than those 
Sa ee TIME 
reactive free radicala, and this may lam the much 
higher efficiency of direct action for the inactivation 
of viruses". 

This communication is published by permismon of 
the Director of the Atomio Energy Research Estab- 
lishment. The investigation has been supported by 
a special grant from the Anna Fuller Fund and by 
grants to the Royal Cancer Hospital and Chester 
Beatty Research Institute from the British Empire 
Cancer l the Jane Coffin Childs Memorial 
Fund for Medical Research, and the National Canoer 
Institute of the National Institutes of Health, U.S. 
Public Health Service. [Deo. 29. 
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AFTER-EFFECTS OF 
X-IRRADIATION OF DEOXY- 
RIBONUCLEIC ACID 


By Da. B. E. CONWAY 


Chester THE Research Institute, Royal Cancer Hospital, 
Fulham Road, London, S.W.3 


HE change of of deoxyribonucleic acid 
(DNA) Eu about by X-irradiation was 
shown by Taylor, Greenstein and Hollaender! to 
continue long after the termination of the irradiation. 
Butler and Conway’ found that after irradiation of 
deoxygenated solutions of DNA the viscosity remained 
nearly constant after a small initial fall durmg the 
first hour or two. They therefore concluded that the 
‘alow’ after-effect, following irradiation in oxygen, 
was due to & product of the primary radicals with 
molecular oxygen. Posible ucts are HO, 
radicals and molecular H,O, and it was shown that 
hydrogen peroxide, although present and responsible 
for some of the after-effect, was not capable of 
accounting for the whole of it. It was that 
the remainder of the effect might be due to the slow 
Mr ER of peroxidio derivatives of the nucleic 
acl 
Reoently, Daniels, Scholes and Weiss’, 
slightly different experimental conditions, d 
an after-effect in deoxyribonucleic acid solutions 
irradiated +n vacuo, which was about one-third of 
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that found with o ted solutions. peter there- 

fore -suggested that effect of 

au enhancement of an eieo w Hidh already ocito 

in ité &beenoe, namely, Gis alse krio o uae 
phosphate internuoleotide links made labile 
oxidation by the radicals at the 0,’ position on 

the pentose*. The enhancement of this effect by 


oxygen they to be due to elimination of 
sud. m us leading to an increased oxidation 


I have made experiments to ascertain the cause of 
between the resulta of Daniels, 

Scholes and Weise! and those of Conway and 

Butler*;* 

Solutions of & highly polymerized specimen of 

DNA (0-1 per oent) were prepared 4 

all-glass apparatus, in loh water was distilled in 


ethanol mixture. 


with 140-kV. X-rays (half-value la thickness 
0-04 mm. ) to give a dose ot 10,000 r. at 
166 r./min. ted solutions were by 
bubbling through the solution for 15 min. 


deci aveng at shear-rates between 50 and 
250 seo.-!, When the is were carried out 
under these conditions, I was able to reproduce the 
observations of Daniels e£ al.* ; I examined a number 
of factors such- as shaking the solutions for 12 hr. 
before radiation) introducing various types of grease, 
keeping the solutions in argon or nitrogen instead of 
tm vacuo during the irradiations, but so long as the 
viscosity was measured directly (see below) on the 
irradiated solutions an after-effect of about one-third 
of that found in oxygen was usually observed (Fig. 1). 
However, when the experiment waa carried out under 
the conditions which we used in our earlier work*'*, 
namely, irradiation of solutions at 0:2 per cent con- 
centration, followed by dilution to 0-1 per cent with 
twioce-distilled water immediately after the irradiation 
and before the measurements were oom- 
menoed, the after-effect 4^4 vacuo was largely sap- 


Reiailve viscosity at head of 7 om. 





Time (hr.) 


1. After-e(feci of X-irradiation (10,000 r.) measured directly 
TE on 0-1 per cent deoxyribonucielo solution 


O, in vaso ; x, iM saso with grease’; @, in oxygen 


NATURE 


March 27, 1954 


VoL 173 





(Time (hr.) 


Wig. 2 ee MD ee 
dihrtion af 0-3-0:1 per cant solu bon 


In 0-1 Y aq. sodium ohlorkie 


pressed and was no greater than the slow change of 

which occurred after diluting a 0:2 per 
cent solution to 0-1 per cent. When the 0:2 per cent 
irradiated solutions were diluted, 1:1, with 0:1 N 
sodium chloride the viscosity waa quite constant for 
48 hr. (Fig. 2). Dilution, either with water or 0-1 N 
sodium chloride, of the 0-2 per cent solutions irradi- 
ated in oxygen did not eliminate the after-effect. 
The in the resulta thus appears to be due 
to the fact that Daniels e£ al.* measured viscosities of 
the solutions as irradiated, whereas Oonway and 
Butler, for reasons of experimental convenience, 
dituted their solutions x 2, after irradiation before 
the viscosity measurements were commenced. 

The fact that the m vaouo after-effect oan be 
largely elimmated by dilution raises the question 
whether the slow ahanges observed in this case in 
non-diluted solutions can be attributed to a chemical 

at all, for example, to the slow hydrolysis of 
internucleotidé linkages (Boe above) as sug- 
gested by Scholes and Weiss. 

The viscosity of solutions of deoxyribonucleic acid 
at moderate concentrations is largely due to the- 
interactions between the ne and is not related 
In & way to the length of the polynucleotide 


chain. It is possible to destroy the abnormal 
viscosity without any appreciable change of molecular 
weight". Viscosity changes cannot, therefore, be taken 


as solely due to breakages of the nuoleotide cham 
resulting from the oxidation of the sugar; various 
limes of experimental evidence show that viscosity 
changes can occur by changes in the intramolecular 
hydrogen-bonding and im intermolecular inter- 
actions. 

The elimination of the after-effect by dilution 
suggests that in the experiments without dilution the 
after-effect is largely the result of & slow readjust- 
ment or equilibration of the mteractions between the 
particles due to their modification in shape, size and 
charge by the chemical processes occurring during 
the irradiation. Dilution with water or salt solution 
presumably immediately introduces much larger 
changes of interaction between the particles, so that 
the slow effects which would otherwise be apparent 
are no longer significant. 

With regard to the large after-effect produced by 
irradiation of oxygenated solutions, the mechanism 
is complex ; it is an undoubted fact that: (1) hydro- 


gen peroxide is formed; (2) hydrogen peroxide is 
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ble of degrading irradiated deoxyribonuoleic 
acid*:, In the mechaniam of the after-effects dis- 
cussed by Daniels e£ al.*, this effect of hydrogen 
peroxide in the oxygenated solution has not been 
considered. 
the after-effect observed in oxygen is due to slow 
hydrolysis of sugar phosphate group! labilixed by 
oxidation at the O,’ position as Scholes and Weiss 


orvan hosce by iheds ul lora thao d 
the formation of unstable peroxidie inter- 
mediates of the deo in nucleic acid may be 
more important than di oxidation by OH radicals, 
is not unlike our own*:*:1*, 
It seams likely that all three processes, namely, 
hate esters, the slow 
termediate and the 


taneously in the after-effect o m 
l by Watson and Crick! 
of & double-chain I structure for deoxyribo- 
nucleic acid, in which the chains are held together 
by hydrogen bonds between the heterocyclic bases, 
makes possible the consideration of another type of 
process which might occur slowly after initial damage 
to the chains by certain radicals. If the chains of & 
linked pair are broken at some pointa not immediately 
ite one another, and some damage, for example, 
a deamination, ring flasion, eto.*5, is caused to the 
bases, & slow t such as untwining or 
collapse of the helical rod-like structure might occur 
during & iod of time after the initial damage. 
It might have been on the theory 
advanced by Daniels, Scholes and Weiss, that if the 
greater after-effect in oxygen is due to an enhanoed 
oxidation, the primary affect of irradiation would 
also be greater m this case. Daniels e£ al. state, 
however, that the pri effect of irradiation im 


of deoxyribonucleic acid than the HO, radicals 
formed from them in oxygenated solutions. In our 
own i , on the other hand, it has oon- 
sistently been found that viscosities measured very 
soon after irradiation # vacuo, nitrogen or oxygen are 
closely similar, in agreement with the observations of 
Smith and G. O. Butler”, and Limperos and Mosher™. 
A further experiment has been designed i 
to test this point in. 0-1 and 0-2 per cant solutions 
of deoxyribonnolaio acid were made up in zouo in 
one li of double ampoules in the form of an 
inverted U. When the nuoleio acid was dissolved 
completely, the solution was divided between 
the two ampoules by tipping the U- This 
procedure was used in order to make the comparison 
on identical solutions, since some variations oocur in 
the viscosity of solutions of deoxyribonuoleic acid of 
the same concentration made up separately at 
different times: The solution im one side of the 
double ampoule was then irradiated, still + vacuo, 
with 10,000 r., while the other limb was shielded in 
& thick lead pipe. After the radiation, the viscosity 
of the solution was measured between 50 and 
250 sec.t in the Frampton viscometer. Oxygen 
was then into the second half of the solution 
contained in the other ampoule, and this was then 
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Head (om.) 


. Primary effect of X-irradiation (10,000 r.) in sacuo and 


x, : @,0-1 roent 4 saoo ; ©, 0-1 per cent in oxygen ; 
CL 01 ceni dilution from 02 per t^ "SCHO ; 
A, 0-1 per ami after dition from 0 f per cent, in oxygen 
irradiated similarly and its viscosity determined. 
After the irradiation, the viscosity of the solution 
irradiated tn vaouo was only 4 per cent leas than that 
of the solution, irradiated in oxygen (Fig. 8). We 
cannot, therefore, agree that the primary effeot m 
oxygen is greatly different from that in vacuo, as 
maintained by Daniela, Scholes and Weiss. These 
results suggest, then, that the after-effect m oxygen 
is due mainly to distinct processes not involved to 
any great extent in the primary effect in either 


of the National Institutes of Health, U.S. Publio 
Health Service. [Deo. 20. 


sec B., Greenstein, J. P., and Hollaender, à., Arch. Dloshem., 
8 io GHS). ' 

1 Butler, J. A. Y., and Conway, B. H, J. Chem. Soo., 3418 (1950). 
W., Boboles, G., and Wass, J., Nature, 171, 1153 (1953). 
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LETTERS TO THE EDITORS Experiments have also been carried out on survival 


at 7° O. of B. germanica acclimatized at 35° O., 25° O. 
The Editors do not hold themselves responsible and 15° C. Insecta from 15° C. lived longer than those 
for opinions expressed by their correspondents. from either 25° C. or 35°0.; the 35° O. group died 
No notice is taken of anonymous communications most quickly. This implies that much of the previous 

work on cold-death at temperatures above 
] freezing is mvalida The cause of death at low - 
Temperature Acclimatization in Insects temperatures is unknown, but inseote immobilized 
AwoxG the voluminous literature on temperature by Gen dus AC } p agate deed SERTDBEYOUE 
tend quatnor] activity, an cocasional paper i$ "Thi. and other phases of the work will be published 
fi dealing with temperature acclimatization. The s fally elsavi 
majority of work has been carried out with fish. E. H. Oorgoous 
Ith respect to insects, Mellanby!" showed for a Sub-depart t of Entomology DINE 

number of species that their activity at low tempera- í 

tures was modified by their previous thermal history, 

thus indicating that insects became soclimatized to, niversity of Cambridg 

temperature. Thermal acclimatization experiments H s (ntanal Eol. 9, 

Blattella germanica L. and some of the experimental 

evidence is presented below. ` 
The relstion between acclimatization temperatures 

and activity at low temperatures &bove freezing i Acclimatization and the Thermal Death 

shown in Fig. 1. It is evident that insects kept at Point in Insects 

15° C. are able to remain active at temperatures at THanore Miged . : 

which others from 25° O. and 35° C. are immobilized (J. enma id m dT clog ci 

by oold. Aocalimatization to oold is not an unlimited 


chill coma point, above by the heat coma point 


the upper lethal temperature, for they cannot recover 
from long periods of heat coma). On the whole, the 
heat coma point is higher for insects from warm 
regions, and the chill coma point is lower m those 
. fram oool regions. 

The chill coms temperature can be readily altered. 
I showed some years ago that in & number of species 
exposure for as ahort & period as 24 hr. to warmer or 
cooler conditions within the normal range will modify 
the chill coma pomt substantially, in some species 
by as much as 7°5° O. 1.5, 

I now find that the heat coma point and the thermal 
death point oan similarly be rapidly changed by 
keeping insects at different temperatures for periods 
of only 20 hr.; longer exposure gives no further 
adaptation. Thus, in the mealworm, Tenebrio molitor, _ 
larves from cultures kept at 87? O. for 24 hr. have a 
thermal death point, for & one-hour exposure, of 
44° O. ; those kept at 30° O. or below have a thermal 
death pomt of 42°C. The results for larve of the 
mosquito Aedes asgyp are very similar. Two faote 
are apparent when these results are compared with 
cP es der alana ipod diee (a) the range over 
which the death pomt can move is much 
amaller than that over which the chill coma 
ture can be changed; (b) substantial changes in the 
thermal death pomt are caused only by previous 


low-temperature adaptation occurs over the whole 


range. i 
acolmatized to high temperatures thus 
survived exposures which killed  unasoolimatired 
insects. It was noticed, however, that they did not 
continue their development and moult or pupate at 
the same time as unheated controls. It seams that 
sublethal to heat may destroy the internal 
secretions which control these processes. I showed? 
that if the blow-fly larva Luotlia sericata is kept ab 
l Sr ee OB HO 
controls pupate. Wigglesworth‘ has 
Relation ‘between 'ehilLooma' temperatures" similarly shown that at temperatures above the 
acelimatization temperatures for males of B Male re optimum the bug Rhodnius prolscus does not moult. 





0 5 10 — 15 30 35 80 H & high 
Acolimatixation temperature (*0.) diapause, 


Fig. 
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The experiments described here api ree muoh 
briefer exposures to high 
development, but that after a ann 
moaih m Aedes) onl R A 
are then produced. after the usual interval. 
This extended life-history in insects may be of 
fo exposed to tempe In Nature, insects may often 
a nese ad, p ther cigar Rag nasal lec, 
ta, and if this causes & substantial 
ks ne of the life-history, ib may give rise to 
emergences of Insects which are important 
vectors of disease or peste of stored products. 


KuwwwrH Marwan sy 


t of Entomology, 
and Tropical Medicine, 
W.O.1. 
Jan. 18. 


1Melanby, K. Proc. Roy. Sœ., B, 187, 478 (1959). 


de 


London Sahool of H 


, Ky 
‘ Wigglesworth, V. B. J. Hap. Biol., 99, 020 (1054). 


An Acidogenic Carotenoid in a 
Bathypelagic Nemertean Worm 


Ceran brightly coloured littoral nemerteans 
contain carotenoids, and it is likely that most deep- 
sea species of similar coloration likewise store this 
class of bioahrome!. 

diras there arose a rare opportunity to examine 
briefly the red-orange pigment from three freshly 
collected of Nectonemertes mirabilis Verrill 
(one onmature male and two females, 80-34 mm. 
ee pea These were taken in a depth 

from 1,200 m. to the surface in the Sante 
Barbara P off the coast of Southern California 
by Dr. N. T. Mattox at the Allen Hancock Founda- 
tion, and were presented to Prof. W. R. Coe of the 
Scripps Institution, who identifled them as members 
of this widely distributed species, usually encountered 
at depths from 500 m. down, in the North and the 
South Pacific Ocean. 

The I , fixed in dilute formali, then 
reserved parcens vag were examined within 
a week after capture. The deep red-orange pigment 
was concentrated in oil droplets in the 
diverticula. In view of the unlighted habitat and 
the miocrocrustacean diet of this worm, it was of 
special interest to learn whether, as m numerous 
other marine oarnivores, ita richly stored pigment 
might belong to the oxygenated carotenoids!. 

The worms had lost none of their bright 
colour, but substitution of absolute ethanol readily 
leached the pigment out, imparting a red-orange 
colour to the solvent and leaving the animals quite 
pale. The pigment was completely epiphaaio, 
migrating quantitatively from the aloohol into light 
petroleum to give & yellow solution. However, after 
an hour's exposure to warm ethanolic potassium 
hydroxide, the pigment showed quantitative hypo- 
phasic behaviour, thus reflecting the absence of 
carotenes and the ori presence of esterifled 
xanthophylls. Dilution effected the migration of a 
trace of yellow pigment into the petroleum, while 
the more copious red nent now separated as & 
potassium salt at the liquid interface. In its eren- 
tial solubility in aloohol, and in its reversible trans- 
ference from álkaline or neutral alcohol to petroleum, 
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the yellow oomponent behaved like & neutral xantho- 
phylL Ite quantity was msuffioient for further study. 

The red interfacial salt was washed with additional 
petroleum and was then readily dissolved in this 
solvent containing a little acetic acid. The yellow 
petroleum solution displayed, on shaking with water, 
the transient pinkish emulsion which characterizes 
other acidogenic carotenoids, such as astacene and 
metridioranthin*. The acid-free petroleum solution 
was evaporated in an inert atmosphere and the deep 
orange residue was dissolved in redistilled pyridine 
(b.p. 114-116? C.). This red-orange solution exhibited 
a single, discrete absorption peak whose steep, 
symmetrical shape and maximum at 490 my differen- 
tiated it from astaxanthin or ite artefact, astaoene, 


ogrotenoid from the marine shrimp Hippolyte? and 
another from the anemone Meiridiumt. 
yg E aan ah 
its bright red-orange colour to the 
&cidogenio carotenoid ester, rela to i ten 
identical with astaxanthin. 'lhe prinoipel carotenoid 
and the Ing traces of esterified neutral 
xanthophyll doubtleas origmate from the animal’s 
consumption of planktonic crustaceans and other 
sas cain iit The finding of rich stores of oxygenated 
unaccompanied by any carotene hydro- 
eae ea adds to the growing list of xanthophyll- 
selecting marine carnivores, a oocurring 
species the habitat of which is limited to great 


oceanic depths 

I acknowledge the generosity and help of Prof. 
Wealey R. Coe, and the welcome co-operation of 
Dr. Norman Millott m conducting the spectroscopic 
axamination. z 


Danis L. Fox 
Division of Marine Biochemistry, 
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In Vitro Cultivation of Mouse Ascites 
Tumour Cells for Virus—Host Cell Studies 


Kras? has found that the so-called Ehrlich 
ascites tumours of mice offer several ad over 
solid tumours for studying the effect pues db 
on the growth-rate, on nucleic acid content and on the 
cytomorphology of neoplastic cells. These advantages 
have bean applied lately by a number of mvestiga- 
tors** to studies dealing with the effect of viral 
Infeotion upon the neoplastic process and with the 
adaptation of virus to the ascitic oells*. These 
Investigations have all been carried out m the 
peritoneal cavity of the mouse. An in vitro technique 
which may prove feamble for similar studies, par- 
ticularly hoet-oell virus studies in neoplastic cells 
cultivated apart from the animal, was recently 
developed in our laboratory. 

Ascites cell suspensions were freshly removed from 
Breda Webster-strain white mice, centrifuged at 

T Hor for 15 min. &nd the supernatent deoanted. 
were then resuspended in & nutrient medium 
pation of 50 per cent ox serum ultrafiltrate, 10 per 
cent ahick-embryo extract and 40 per oent Hanks’s 
balanced salt solution with 0-002 per cant phenol red 
mdicator. Two hundred unita of penicillin and 
100 ugm. of streptomyoin were added at first to pre- 
olude contamination. 1-o.o. aliquots were 


into Porter flasks in which were incorpora glass 
o0 (11 mm. x 22 mm.) and the flasks incubated 
at 86° C. The medium was renewed daily for tho first 


four or five days, the pH during this period showing 
dimimutions from the 7:5 of the fresh medium to 
6:6-6-8 within twenty-four hours. The fluid phase 
in the first twenty-four hours turned a chocolate- 
brown, due most lkely to denaturation of hæmo- 
globin from red blood cels carried over with the 
asortic fluid. Thereafter, the medium was renewed 
at weekly intervals for six weeks. Coverslips were 
withdrawn from random Porter flasks at the time of 
fluid renewal and stamed by the May-Grünwald and 
uice. method’, 
EE d examination of the stained ooveralipe 
cated t the ascites tumour cells maintained 
their usual a for at least the first week of 
culture. In the following weeks mcreasing numbers of 
cells showed progreasive degeneration as manifested 
by imoreasing cytoplasmic vacuolation and karyo- 
plasmic fragmentation. However, by the end of the 
sixth week there were still a considerable number of 
cells presen & normal appearance. In this con- 
nexion, it should be mentioned that Hull’, employing 
& subculture technique, has succeeded in serially 
culturing e line of ascites tumour cells for more than 
eight months. The frequency of blood oelle and 
m eee 
cent and these were readily 
The utilization of cells FY oleae uum 
ally, and potentially alike would permit a far more 
exact evaluation of host-oell reactions with, and 
responses to, speoiflo viruses under conditions of 
culture. The Ehrlich ascites tumour ocells bemg 
maximally dedifferentiated* do not manifest the 
protean ensemble of morphological forms so frequently 
observed with cells in culture, a phenomenon ascribed 
by” Weiss’ to ‘modulations’. In addition to the 
advantage of uniform cells, which is ordinarily pro- 
vided only by continuous cultures maintained over 
long periods of time, the absence of a fibrm clot 
affords the oella a maximum to the viral 


particles in the fluid phase» Albo, the ready manipula- 
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tion and staining of the coverslips upon which the 


cultures grow 

morphological 
This investigation was aided by a fellowship fro 

the National Foundation for Infantile Paralysis. 


Bnusw3AMIN V. NGEL 
Depertment of Pharmacology and Therapeutics, 
Stanford Univermty School of Medicine, 


San Francisco 15. 
Nov. 20. 
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Koprowsk, HL, Fed. Proo., 11, 4*0 (1952). 
pair. Fed. Proc., 11, 421 (1952). 
and Kurta, H, Proc. Soc. Nep Diol. and Med , 


„ and Webb, ML, Mp Cel Hes, 3, 168 (1052) 
"Hol, B. AL, “Bosence, 117, 223 (1963). 
* Dietrich, A., and Bohutztnger, Lu, S. Krebe., 56, 121 (1048). 


Bep. Cel Res., $, 518 (1981). 
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Vaccination against Hasmorrhagic 
Septicamia of Bovines 


HAMORRHAGIO septicamia kills many thousands 
of cattle and buffaloes in Asia each year. Vaccination 
with oonventional products such as formalin-kiled 
cultures of Pasteurella multocida have not been 
considered an effective form of prophylaxis although 
practised for the thirty years or so. The 
serological typing of strains of the causative organism 
and studies on its antigenic structure have not been 
pursued extensively m Asiatic countries m the past. 
In recent studies red by the Food and Agricul- 
ture Organization of the United Nations, strains of 
P. multooxda recovered. from fleld cases of the disease 
in Bouth-east Asia were typed by the mouse protection 
method of Roberts!; 14 Burmese, 8 2 
Pakistanian, 2 Malayan, 2 Siamese and one Indonesian 
strains were found to be type I. Only one other 
serotype was recovered from bovines—a single strain 
of type LV from Burma. 

P. multocida type I is a small-capsule variety of 
pasteurella which, unlike the capsule varieties, 
18 nob decapsulated by bull testis hyaluronidase 
Durmg the first and second subcultivations after 
primary isolation, type I strains are agglutinable only 
by low dilutions of homologous antisera, but in subse- 
quent suboultivations agglutmability is moreased by 
up to & hundredfold without any obvious change in 
morphology. At the same time, agglutmability of 
cells in cetyl trimethyl ammonium bromide declines. 
These facts suggest that type I strams may have an 
antigen analogous to the ‘V1’ of Salmonella typhosa. 
Cultures relatively inagglutinable m homo 
antisera have been provisionally called ‘phase I' 
cultures and are used for vacaine production. Simple 
formalin-killed bacterins made from ‘phase I cultaures 
have not been highly successful as prophylactic 
agents, only 1 of 11 and 11 of 16 bovmes having 
been protected against a 25,000 lethal dose challange 
four weeks after inoculation. However, when an 
equivalent dose of ‘phase I' cells, formalm-killed, 
was inoorporated in a mineral oil-lanolm emulsion 
and injected intramuscularly in a dose of 2 ml. the 
results were greatly improved. In a series of small 
experiments in Burma and Siam & total of 36 of 39 
cattle and buffaloes were protected against 25,000— 
200,000 lethal doses mjected subcutaneously four to 
five weeks after inoculation with adjuvant ‘phase T 


no. 4404 March 27, 1954 


were detected and eliminated from the experiments 
by & serum agglutination test using I' cells 
as the agglutinating suspension. one of 


twenty control unvaccinated cattle and buffaloes 
' used in these experiments succumbed to the challenge 
dose of live culture. Experiments are continuing on 
& scale to test the duration of immunity and 
ite 
ee E eee reve fe DEE reper 
elsewhere. 
R. V. 8. Bary 


Depar&ment of Vetermary Pathology, 
Univeraity of Sydney. 
Nov. 23. 


! Roberta, B. 8., J. Comp. Path., &7, 261 (1047). 


Sodium : Potassium Ratio in the Hypophysis 

Ir was observed in 19471 that the thyroid gland of 
the mouse speoifloally accumulates intravenously 
Injected uranin (Bodium-fluoreeoeinate); large oon- 
centrations of sodium are known to be in the 
thyroid colloid. Similarly, we o the appear- 
ance of uranm upon intravenous injection of its 
5 oent solution in high amounts in the hypophysis 

mice, particularly in the posterior lobe of. this 
gland’, 

The affinity of elementa of the ‘extracellular’ group 
in general for the pituitary is suggested by the 
specific accumulation of radioactive iodme in ita 
posterior lobe*®4. It parallels the high molecular 
concentration of caelorum and aluminium in the 


med by 
flame photometry the sodium and potassium contant 
of the posterior and anterior lobes of the pituitary 
in large animals. 

The organs were obtained at the slaughter house 

and placed in a deep-freeze box within 50-60 min. 
after death. We analysed glands from oalf, cow, ox 
and steer; m the case of lambs’ glands, the size of 
the glands available did not permit us to analyse the 
lobes separately. Weighed amounts of 0-8—1:5 gm. 
were heated to ash in a platinum crucible. The ash 
. was taken up in a few drops of concentrated hydro- 
‘chloric acid and again reduced to ash at red heat. 
The residue was then made up to 10 ml. with water 
and the appropriate dilutions were analysed in the 
flame photometer (apparatus of Process and Instru- 
ment Co., Brooklyn). 

The moisture content, determined by drying at 
105°, of the posterior lobe was, with a single exception, 
within the range of 71-5—75 per cent, the ash content 
1:12-1:48 per oent. The mg figures for 
the anterior lobe were: moisture 76-81 per cent, ash 
0-68—1 -05 per oent. 

The accompanying table summarizes the resulta, 
giving the concentration of the elements in mili- 
equivalent values/100 gm. of tissue and also the molar 

tients K/Na. Except for the posterior lobes in 
os. 1 and 8, the anterior lobe in No. 5 and the 


potassium. , 
The predominance of sodium, and poemibly of the 
entire ‘extracellular’ group of elements, seems to be 
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SODIUM AND POTASSIUM OCONOEN TRATIONS IN THE HYPOPHYAIS 
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particularly m the steer. The lowest 
potassium were shown in the anterior lobe of 
the calf. We believe that the prevalence of sodium 
ig & characteristic feature of the hypophysis through- 
out the mammals. 

j of potassium and godium content of 
animal ' show predominance of potassium in 
most of Internal organs &nd the highest values in 
the musculature and the erythrocytes. The lowest 
K/Ns iontas, on the other hand, are shown by 
bone and skin. Like the thyroid, the 
pituitary gland belongs, acoordmg to our determin- 
ations, to this latter of organs. The prevalence 
of sodium over potassium is shared in most oases by 
iis ponte sen at erie ss. 

RuDoLPH KaLLaR 
Madison Foundation for Biochemical Research, 
New York. 
Anra V. LurBADA-OPPHB 
CRA Harry SoBOTKA 


Department of Chemistry, 
The Mount Sinai Hospital, New York. 
Dec. 7. 


1 Keller, E., Exp. Med. and Surg. 5, 168 (1047). 

* Keller, H. (unpublished observations, 1061). 

À., M&rols, M., and Morel, F., O.R. Acad. Sol., 
Pens, 832, 776 (1951). 

* Jensen, J. W, and Clark, D. E., J. Lab. Ola. Med., 38, 663 (1051). 

* Underhill, F. P., and Peterson, F. L, Amer. J. Pkyriol., 90, 1 (1029). 


*Daudel P., A Bur N. P., O., and 
Tassie Ao Tar Gen UAM. Dor “aa Poco ). 
(Reinhold 


Diabetogenic Action of Pancreatic 
Glucagon ^ 

Ix previous experiments it has been shown that 
pancreatic glucagon, produced in the A cells of the 
pancreatic islets!, signi y increases the blood- 
sugar-level and the urine of intact rata, 
forcibly fed on a high carbohydrate diet; in these 
conditions glucagon also augmented the diabetogenic 
affect of pituitary somatotropic and corticotropio 
hormones as well as of cortisone. Combined treat- 
ment with glucagon and cortisone was the most 
effective in provoking a temporary diabetic condition!. 

We have now carried out experimenta on intact, 
normally fed rats with either cortisone or glucagon 
alone and with combined treatment, in order to 
investigate further the possible role of gl n in 
the disturbances of the carbohydrate metabolism. 

Fifty-four male adult rata, weighing 1182-3 gm. 
at the start of the iment, were fed on a synthetics 
diet containing 25 perr.dént proteins, 68 per cent 
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carbohydrates, n4 ae cent lipins, 2 per cent MoOollum 
salt mixture supplements of vitamins and 
lipotropic factors; water was allowed ad libitum. 
The intake of food was kept constant, 15 gm. per 
100 gm. of body-weight being allowed daily and 

consumed. animals were kept in 


Merck), 5 mgm. daily subouteneously ; 
disse up Ne qe of protein daily intraperitoneally 
Ivi doses; and 24 with cortisone plus 


factor and kindly 
Eli Lilly and Co. (lot MD 509048), was used for its 
preparation. Our ion, tested intravenously 
Tae acl BIDA iA DIR ena 
hyperglyoemio and i ivity. 

treatment lasted twenty days. Fifteen days after 
the beginning of treatment glucose and insulin 
tolerance tests were carried out on ten animals per 


chrome-heamatoxylin and 
ing the 


groups, 

combined treatment displayed constantly an appre- 
oiable glycosuria, beginning at the 7—9th day of 
treatment and gradually increasing in the followmg 
days up to 50 per cent. After stopping the treatment 
glycosuria promptly disappeared. The fasting blood 
sugar was 164+18 mgm. per cent in the animals 
having combined treatment, while m cortisone and 
glucagon groups it was respectively 84:8 and 
105+7 mgm. per cent. 

The hourly changes of the blood sugar m the 
glucose tolerance tests are recorded graphically in 
the accompanying figure. From this it appears that 
the tolerance was practically normal in cortisone and 
glucagon groups, while in animals having combined 
treatment it was evidently lowered. As regards the 
insulin test, the combined treatment only resulted in 
some resistance to the insulin. - 

At the histological exarhination of the pancreatic 
isleta, no i I were demon- 
strable ; a mild of hydropio degeneration was 
sometimes detectable in B cella of the animals having 
oombined treatment. In all groupe the B cells were 
hypertrophied and showed poorly granulated cyto- 
plasm ; mitotio figures were exceptionally seen. The 

unchanged in oor&sone group, 
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4 
while in the two other groups the A oells were 
decreased in number, especially in the smaller islets, 
and showed hypotrophic changes. 

Bees ne eng rede M ADD ao. 
glucagon in i cannot be considered as a diabeto- 
genic factor in the intact rat; however, it can 
potentiate the diabetogenio effect of other hormones, 
such as cortisone, thus determinmg a temporary 
diabetio conditior. i 


Bone-treated animals, where a high storage of liver 


glycogen occurs, glucagon can release higher amounts 
of glucose in the b stream, thus inducing a relative 
insulin deficiency. Nevertheless, there are other 


possibilities for explaining our results: for example, 
an inhibitory effect either of gluoegon or of cortisone 
on the peripheral utilization of gluooee or a direct 
inhibitory effect on the insulin secretion might be 
the mechanisms here involved. At present, our 
knowledge of the physiological activities of glucagon 
uie M a M CE 
o ons. 


G. GALANBSINO 
Istituto di anatomia patologica, 
Université di Milano. 
Dec. I. 


1 Cavallero, O., Medicina (Parma), 2, 228 (1955). 
* Cavallero, C., and Malandra, B., Aets Badoorimol: 18, 70 (1958). 


. B. W. Q. F., Haynes, R. and Oen, A. 8., J. Biol. 
Declan, Yeh Code), = 
4 Gomort, G., Amer. J. Path., 15, 407 (1939). 


Abnormal Accumulation of 3-Hydroxy- 
kynurenine ih the Mutant ‘Ake-Aka’ of 
Silkworm : 

RacuswrLY, Inagami! obtained (isolated) a mutant 
of Bombyx moni, proved that it is based upon a 
single recessive gene and called it 'Ake-Aks' (rb), 
which medns red colour in Japanese, for the akm of 


— the mature larva is red and ite body fluid turns 


fairly red when to air in contrast with the 
blackening of the normal type. 
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In order to investigate the mechanism of this 
lu TT 
several larvs of this mutant against i 
acid, and the external dialysate, which showed a 
strong ultra-violet absorption band and an intensive 
diazo reaction (red), was concentrated under reduced 
pressure in an atmosphere of hydrogen. The resultant 
syrup was chromatographed on No. 50 Töyö filter 

(40 cm. x 40 om.) using i L 
utanol (ascending method), and the chromatogram 
was observed under ultra-violet light ; 


of 0-30 and 0-88. This band was out out and, after 
elution with water, we carried out -chromato- 
graphy, oolour testa and ultra-violet absorption 
y with the elute. As mdicated below, 

substance concerned was shown to be 8-hydroxy- 
kynurenine. It gave a green fluorescence, the nin- 
hydrin reaction, a diazo reaction (brownish- 
red, turning slowly to brown), Ehrlich’s reaction with 
aldehyde (pink) and a ferrio chloride colour teet 
(brown); Ep in butanol—acetio acid, 0-39; Rp in 
70 per oent l, 0:81; Ry in benzene-butanol- 


i by another method!, was strikingly 
high, amounting to 15~20 times as much as 
that in the White-2 mutant or the normal ; 

The abnormal colouring of the ‘Aka-Aka’ mutant 
is presumably due to extraordinary accumulation of 
S-hydroxykynurenie, for Inagami* could induce the 
red-eolouring by addition of this substance to the 
dope-—tyroaingse system, differing from the case with- 
out addition of 3-hydroxykynurenine (in this case, 
DE QUEM known, the reaotion mixture turns 

). 
We thank Prof. T. Sakan for a gift of 8-hydroxy- 


Karasa MAKTNO 
Hrroaux TAKAHASHI 


Krvoo ATOH 
Department of Biological Chemistry, 
University Medical School, 


KaoxkU INAGAMI 
Prefectural Sericultural Experiment Station, 
Kumamoto, Japan. 


1 Inagami, K., and Sudoh, Y., Seventh ai the Branch 
of th Tap. Nutr- osd Bon, end the Jap. Biochem. , Abstract 
of Papers, p. 22 (Kumamoto, 1983). 


Detection of Adenine Cerbon-I4 in 
Deoxyribonucleic Acid by Autoradiography 
Tum standard procedure for detecting phosphorus- 
82 in deoxyribonucleio acid by autoradi y i8 to 
hydrolyse the smears or sections in N HO] at 60? C. 


for 6-10 minutes. The acid hydrolysis removes 


RNA and inost of the non-DNA e oae 
Adenine carbon-14 Ini $^ vivo or in vitro 


wil be taken up by both nuoleio acids. Since, 
however, the usual biochemical procedure to isolate 
the purine bases from the nucleic acid solutions is 
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Human bone- 


earbon-14 in deoxyribonuoieo acid. 
marrow M UK. aden- 
acid, 60°C. 6 min. Btained autoradiographs. (x.1,400) 
acid hydrolysis, the histochemical tion of RNA 
from DNA is usually performed by ribonuclease. 

Current work on tbe nualeio acid metabolism of 
human bone marrow oells tn vitro necessitated the 
use of adenine-8-carbon-14. Since the RNA turnover 
was found to be higher in the nucleus than in the 
cytoplasm, the autoradiograph above the nucleus 
cannot give even approximate information on the 
rate of DNA synthesis unless RNA is removed from 
the oells. 

The preparation of ribonuclease is somewha 
cumbersome and batches may vary in activity, 
mainty due to the amount of impurity present in the 
preparation. The enzyme is sensitive to pH, which 
also has to be controlled, during incubation of the 
enzyme, with amears or sections. 

In order to find a simple and easily standardized 

ure ib was decided to investigate the action 
of acid hydrolysis on DNA adenine in smears. 
Although the literature described the isolation of 
p bases from nucleic acid solutions by acid 
ydrolysis, no experimental evidence was found that 
the same effect will occur in aloohol-fixed smears on 
brief hydrolysis. 

Human bone marrow cells were cultured én- vitro 
In 0:5 po./ml. adenine-8-carbon-14 for 12-24 hours. 
The smears were fixed in 95 per cant alcohol and one 
batch was treated with ribonuclease (2 mgm./ml. for 
2 hr. at 87° O.), the other with N HOI at 60° O. for 


6-10 min. The slides were coated, eye 
and stained autoradiographs were » 88 
elsewhere!. It was found that in the smears six 
minutes hydrolysis gives identical pictures to those 
of the ribonuclease. The grain I over ihe 
nuclei of the acid-hydrolysed or ribonuclease-treated 
cells indicates an uptake of the order of 10-15 x 10* 
carbon-14 atoms in twenty-four hours. Since the 
total number of DNA adenine + guanine molecules 
per nucleus is of the order of 0-86 x 101° this implies 
& very high degree of labelling of the DNA. More 
than seven minutes hydrolysis tends to decrease the 
strength of the autoradiographs; presumably some 
Pane Does ery removed fromthe DNA by prolonged 

ydrolymis. The application of deoxyribonuclease 
prior to acid hydrolysis renders the smears completely 
free from carbon-14 activity. 

The photomicrographs illustrate the pictures thus 
obtained with acid hydrolysis. It is a procedure easy 
to standardize and has been found a simple method 
for the. autoradiographic determination of DNA 
adenine. `~ 


This work is pert of an, investigation carried out 
with a grant from the British Empire Canoes Cam- 
paign. Grateful acknowledgment is made to Dr. 
8. R. Pelo, of the Radiopathological Research Unit 
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of the Medical Research Council, Hammeramith 
Hospital, for the samples of ribonuclease and 
deoxyribonuclease. 

L. G. LATHA 


Department of Radiotherapy, 
Oxford. Dec. 18. l 


* Lajiha, L. G., J. Chin. Path., 5, 67 (1953) ; Exp. Oel] Rer., 3, 096 (1062). 


Presumed Antitubercular Activity of 
4-AmIno-6-Hydroxy-/so-Phthallc Acid 


AwoNG the numerous compounds obtamed by 
modifying the chemical molecular structure of 
para-amino-salicylio acid, our attention has been 
directed . to 4-amino-6-hydroxy-iso-phthalis acid, 
especially concerning the discordant opinions in 
respect of ite antitubercular activity. In fact, while 
Bavin €£ al.* have found an activity Ing to 
that of the pere-amino-selicylio acid, according to 
Beyerman and Alberda' the compound should be 
2-5 times leas active than para-amino-salicylio acid. 

Investigators! have generally obtamed this oom- 
pound from m-aminophenol by means of a Kolbe 
reaction. ‘In this reaction the principal product 
formed is para-amino salicylic acid, while the 4-ammo- 
6-hydroxy-teo-phthalic acid ‘has to be isolated as & 
side-product. 

Recently, Beyerman and Wielaert? have desaribed™ 
& synthesis with 4,0-dinitro-m-xylene as starting 
material, and have found the same bacteriological 
activity as before. 

We have synthesized this compound by another 
route with the view of examining these di leg. 

For this purpose we nitrated the 1,2,4-xylidine 
with concentrated sulphuric acid and Ing nitric 
acid to 4-amino-6-nitro-m-xylene (m.p. 123°)‘, then 
the NH,-group was substituted by diazotation by an 
OH-group which was transformed into the methyl- 
ether by suspending the solid sodium compound m 
xylene and by reacting with dimethylsulphate (yield 
63 per cent). The two OH ,-groupe were oxidized with 
KMnO, in a current of carbon dioxide (yield 50 
oent). By etherifying, Maltese’ has obtained a yield 
of 25 per cent only, and by oxidizing with KMnO, but 
without carbon dioxide he obteined a mixture of 
mono- and di-carbonic &eids which was scarcely 
separable. The splitting of the ethereal bond has 
been worked out with h bromide in, acetic 
acid (glacial) (yield 68 oent), m.p. 205? (orystal- 


lized from water). o. for C O,: C, 42-30; 
H, 2.22. Found: O, 42:47; H, 2-14. 
Successively, the nitro oo d has been reduced 


to an amine with platinio oxide in &loohol; m.p. 212° 
( ized from diluted &loohol). Calc. for O O,: 
C, 48.73; H, 3-58; N, 7-10. Found: O, 48 91; 
H, 3-22; N, 7-16. 

For identification, we have transformed the oom- 
pound into dimethyl 4,6-dimethoxy-tso-phthalio acid, 
as has already been done by Beyerman and Alberda!. 
This compound had a melting point of 147—148? O., 
in accordance with the literature*. 

With the compound so prepared, inhibitory con- 
centrations have been worked out in Youmans’s 
medium with M. tuberculosis, strain H,,Rv, by 
inoculating 0-01 mgm. for 1 ml. of medium. 

The results, read after fifteen days of incubation 
ab 37°, have shown that for ag ih e ET ND 
acid the minimal quantity to i it the growth is 
0-1 [100 mL, while for 4-ammo-6-hy -140- 
phthalio acid it is 5 mgm./100 ml. 
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Therefore, the compound has*been found to be 
much leas active than deeoribed in the literature, and 
for this reason we suppose that other authors have 
worked with a product which was sufficiently pure 
and which contained other more aotrve compounds. 

i L. CHECCA OOI 
Microbiological Research Laboratory, 
WwW 
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C. Prsrora 
F. LAURIA 
Chemioel Research Laboratory, 
Carlo Erba Institute for Therapeutical Research, 


1yan der Stelt, O, and Nauta, Th, Pharm. Weebbi. 476 (1950 
Beyerman, H. O., and Alberda, G, Reowed, ts, 1031 (1060). 
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Methyl Proline in Young Apple 
Fruits 


Ir was recently suggested that a ‘new’ amino-aoid 
isolated from the apple fruit was a methyl proline!. 
This acid (called D, m the original communication) 
has now been with an authentic I - 


Prof. Steward's laboratory has also found the two 

unda to superimpose on oollidine-lutidine : 
phenol chroma . The two compounds (D, 
and y-methyl proline) give identical colour reactions 
On paper o with ninhydrin (a yellow- - 
orange colour) and with isatin (a pure blue colour 
developing at the same rate with both acids). Not 
more than ~ 17 mgm. of D, were obtained from 
70 kgm. of young Worcester Pearmain apples, and 
elementary analysis on a le contaming traces 
of inorganic salt gave the following: O, 58-6 per 
oent; H, 8:17 per cent; N, 9-7 per cent. Assummg 
this indicates a C, compound with an empirical 
formula of C,H,,0,N, and correcting the analyses for 


ash gives: O, 55:8; H, 8-5; N, 10-1; methyl 
proline ires : O, 50-8; H, 8:5; N, 10-8 per cent. 
It haa y been shown that this acid is not the 


isomeric piperidine-2-carboxylic acid. In the Cornell 
laboratory, using washed and ,buffered papers, 


from pipeoolie acid in butanol acetic chroma 
(y-methyl proline, Ry = 0-259; pipeoolio acid, Ay = 
0-214). In the Ditton Laboratory, D, was not sep- 
arable from pi lic acid in butenol-aoetio chromato- 
grams. Thereforo, this evidence alone is inconclusive. 
(It waa unfortunately not possible to compare D, 
with the y-methyl proline under the Cornell condi- 
tions.) The ility is thus not ruled out that the 
material D, is any one of the possible methyl prolines. 
The constitution suggested by Grassman and von 
Arnim? for the blue-ooloured compound formed 
between proline and isatin does not here since 
B- and Y-poeitions in the pyrrolidine rmgs are not 
mvolved. 


- 
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Circumstances make it unlikely that further 
quantities of the acid will be obtamed from the apple 
in this Laboratory m the near future; the object 
of this communication is to stimulate the search for 
methyl prolme m other plant material. 

A. O. Horum 
(the late) W. ARTHINGTON 


“Hulme, A. O., and Arthtngton, W., Netwre, 170, 659 (1052). 
t Gramunan, W., and v. Armm, K., [sebigs Ann., 519, 102 (1035). 


A Histochemical Pro of the 


Argentaffin (Kulschitsky) Cells 
Baxue! introduced in 1946 a carefully standardized 
technique, devel from the Smith—Dietrich test, 
for the detection of lipmes. In a later communication? 
he claimed that this modification (the acid—hamatem 


test), oontrolled by his ion test, 
allows histochemical recognition oR Sages ari eas 
working m 


pholipmes, and related 
purified, natural lipine fractions, as well as to an 
additional 128 other substances: only phospho- 
lipines and oertain phosphatidic acids gave positive 
results. His while confirmmg arr 
claim, also suggested that ''the entire phoepholi 
molecule may not be essential because some 
phatidic acids also give true positive reactions’ 
(that is, positive In the acid—hmmatein test and 
negative in the pyridme-extraction test). 

In his earlier communication, Baker observed 
that the Paneth oell ules in mouse intestine 
gave a positive though “rather weak" reaction which 
was negative in pyridme-extracted tissue. 

In the intestine of two species (man and guinea 
pig) I have found that the argentefün oells give a 
positive reaction with the acid—hsmatem test and 
& negative one in the pyridine-extraotion test. As 
is well known, these cells In man are packed with 
infra-nuolear es, which reduce solutions of 
ammoniacal nitrate with resulting’ deposition 
of silver on tham’. The accompanying illustration 
shows such cells in a human appendix stained by 
Baker’s acid—hsxmatein method. (They are unstained 


in the pyridine-extraction test.) = 


This test has also been applied to human post- 
Borean. marril Bed qi he after death, with 
equally successful results. The argentaffün cells i 
guinea pig intestine likewise give olear-out positive 
results. ' 


y 
oid) tumour of the ileum in an elderly male were 
immersed in cold 5 per oent potassium dichromate— 
l per cent oeloium ohloride solution for eighteen 
hours, followed by further treatment with this 
mixture at 60° O. for twenty-five hours, and then 
treated as directed in Baker’s test. Many of the 
in acini about a central lumen, 


istic fine infra-nuclear granules reacting positively. 
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Appandir fom a Tomen te oe, two argentaffin 
samed by Baker's acki-hewnaiten me (x 1,000) 


Sections of this tumour stained by Gomori’s’ 
hexamme-—silver nitrate méthod showed that these 


granules i» morphologically similar cels gave the 
characteristic argentaffin reaction. Altho in this 
latter oase the test was not perfo strictly 


according to Baker’s specifications, in that sections 
were cut fram gelatin blocks of tissue fixed for 
several weeks instead. of six hours in formal-calcium 
before chroming, it affords strong presumptive 
evidence that the characteristic alkaline silver- 
reducing granules very often seen in the oells of 
argentafflp tumours also contain a phospholipme. 


A. C. CHRBTE 
Department of Pathology, 


T (1010. — , 


Photoelectric Spectrophotometry of 


Planetary Nebuls 

Tua tlectron ture of a planetary nebula 
can be determmed from the relative intensities of the 
N, and N, linee of [OIO] at 245,007, 4,059, and the 
‘auroral’ type transition at 14,368, provided the target 
areas for collisional excitation are known!. 

The N, and N, radiations are usually^very much 
‘stronger than 14,363. The photographic measurement 
of the intensity of 24,363 with réspeot to Hy and Hf 
ig not dificult ; but photographic photometry is not 
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well suited to the measurement of the ratio, R, of 
the intensity of N, + N, to that of Hp. This is 
because the ratio is often large, the sensitivity of the 
emulsion is changing rapidly in the spectral region 
‘Involved, and the nebular images in the light of 
eee [OIIT] often show structural differences. 
Acco & check upon the photographic determ- 
inations of this ratio is very much to be desired. : 
Between May and August 1958 we obtamed 
EO 
number of p the 24-80-m. 
Schmidt telescope af tha Warner Wares e Obeer- 


vatory. The objective priam & spectral 
Image of each nebula at the (97^ fram. and 
275 A.[mm. at HB). An ROA type 1P21 photo- 
multiplier tube with associated equipment? measured 
directly the total light intensity m the various 

Details of the procedure for elimin- 


stellar continuum will be published elsewhere. 

For the five planeteries listed in the fires column 
of Table 1 numerical values for the ratio, E, are 
given in the second column.. The probable errors of 
R are listed in the third column, and the number of 
runs over he spectrum of the nebula, n, are given 
in the fourth. The cd abs photoelectric resulte 
confirm the accuracy of Aller’s photographic measures? 
given in the last ootumn i 





The photoelectrio observations provide additional 
information which is very difficult to obtain by other 
methods, namely, the intensity of the emission lines 
in terms of the energy in the oontinuum of the 
central star. Results for two planetaries are given 
in Table 2. For each, the number in the second 
column is the intensity of N, and N, combined in 
terms of the energy per angstrom in the stellar 
continuum at 45,007. | 

Table 2 





We wish to thank Mr. L. H. Aller for directing our 
attention to this problem from the observational 
point of view. 


DowaLD A. MacRKan 
David Dunlap Observatory, 
University of Toronto, 
Richmond Hill, Ontario. 
JuRGHN STOCK 
Warner and Swasey Observatory, 
Case Institute of Technology, 
Hast Cleveland, Ohio. 
Nov. 80. 
siropkye. J 230 Daly 
i n a it ea tor, M. J., 


* MacRae, D. A, Asiro. J., 62, 43 (1958). 
* Astrophys. J., 98, 286 (1041); 118, 125 (1951). 


NATURE 


March 27, 1954 ve. 173 
Fermi’s mic Theory of the 
] duet on of Pions 


Funwrs! statistical thermodynamio theory of the 
generation of pions in collisions of high-energy 
nucleons has stimulated considerable discussion of 
the problem. The theory is in reasonably good agree- 
ment with observation; but the theory 1s not free, 
as Fermi himself and others’ have pointed out, from 
conoeptional difficulties. However, the purpose of 
the present note is to show that in the usual deriva- 
tion! for the number of pions produced on Fermi’s 
theory, the contribution of the pions m the lowest 
energy-state is not adequately taken into scoount. 
In fact, because of the Lorentz-contraction of the 
volume (in which pions are produced) the usual 
erage at ayer ede Obs ace a 
an appreciable error. In the absence of the Lorentz- 
contraction the error would be entirely negligible. 

Let us consider the sum (in the usual notation) : 


N, = OE yy: Bm OUT. (1) 


Let N stand for the integral 


drg 02 G(3)- 
nes 7! p* ' (2) 





N= Grea | a7 


"— n —— as 
weight factor for the pions (g = 3). 


If we write 
Nm N + No (8) 
then it follows that 
N, = agkT|uo?, (4) 


where x is a numerical factor of the order unity. 
If W is the total energy of the oolliding nucleons in 
the co-ordinaté system (called O-systam) in which the 
total momentum is zero, we have, on substituting 
for (kT) in terms of W: 


N, o[)nt(4) 97 gu Ni 

NU 2( e. ) ane 
where M is nucleon rest mass, y — W/Mo', and f is 
defined by 


f = üjà, o, = F (Moy. (8) 


= — 0 for large y. However, in Fermi’s 
theory the volume available in the O-system for 
production of pions is not Qe but the Lorentz- 
contracted volume 20,/7. Hence, we have 


N, C(4) 1a 1/1 
N -— QC Pr T (as) eM 0-54 (for a = +). (7) 

Thus the number N, is of the same order aa N, 
and henoe Fermi’s expression (equation (2)) seriously 
underestimates the total number of pions produced. 
In the laboratory system the N, pions form & 
narrow jet moving along the direction of the moident 
nucleon, each pion having an energy vuc*/2. 


D. 8. KOTHARI 
eria of Physica, 
niversity of Delhi. 
Deo. 1. 


ren ea Prog. Theor. Pkys.,'l, 570 (1950); Phys. Ræ., 81, 688 


. H. J., Proc. A, M19, 303 (1953 . Anluek, F. O., 
othar, D. 8, bos fe. Y ). 


When f ~ 1 
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Thermoelectric Power of 
Cold-worked Copper at Low 
Temperature 


Taa influence of oold-working dn the thermoelectric 
power has been measured by & number of workers!. 
At room we carried: out measurements 
on oopper silver wires. For a certain amount of 
oold-working it is found that the relative increase 
of the absohite thermoelectric power is greater than 
the relative increase of the resistivity. These resulta 
do not agree with the theoretical prediction of 
T. Hirone and K. Adachi’. 

So far as we know, no measurements have been 
carried oub at low temperatures. 

We measured the thermoelectric foroe between & 
wire, drawn at room temperature, and an annealed 
wire as & function of the temperature of the hot 
eee The oold junction was always kept at 
E osos temperature (83? K.) (Fig. 1). 

curve reaches & minimum at a certain tem- 
perature which is dependent on the amount of oold- 
working. At the minimum the thermoelectric power 
(in 10-* V. per xu c T 
but negative iem eo temper- 
We M eS UN Sirgen aS 
creases above and decreases below the temperature 
mentioned. 

. Fig. 2 shows the temperature of the mmimum, shown 
in Fig. 1, as & function of the percentage reduction 
of the area of the wire. In the same temperature- 
range we found cold-worked silver wires always 
had & positive thermoelectric power relative to 
annealed material. 





75 100 150 £00 250 
Temperature (* K.) 
L foros plotted against the 
of the hot for vanus reduotions by drawing. 
oold continually kept ai 83° K. The thermo- 
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Fig. 2. The 
plotted against 


As usual we oall a metal A poattive with respect 
to a metal B if at the cold-junction the (positive) 
current flows from A to B. Bo far as we know the 
results for oopper do not agree with any theory on 
the thermoelectric power. 


M. J. DRuyvasrayn 
K. J. BLOK van Lane 


Laboratorium voor Technische Physica, 


EDD a ee MOREM 


"EP du an eere Sei. Rep. Hes. Inst, Téhoku Unis., A, 


Measurement of the Hall Coefficient of 
a- and g-Brass 


THs measurements described herewith were under- 
taken in order to find out whether any pronounced 
change in the Hall coefficient takes place when 
pasemg from a- to §-brass. 

The well-known method employing d.o. was used, 
and the specimens were cut from thm sheets of brass. 
Small blocks of the materials were produced from 
thin copper wire and small pieces of rino by melting 
In vacuum in & tube, and the sheeta were then 
produced by rolling from these small blocks. (The 

I of 52 per cent oopper was milled down from 
a cast blook.) The rollmg was carried out at room 
temperature; but due to work-hardening after a 
number of operations, it was found necessary to 
anneal the work onoe by heating in an inert atmo- 
sphere (nitrogen). The speomnens were then cut out 
in rectangular pieces about 48 mm. by 17 mm. The 
thickness, measured di , varied from 0-0778 + 
0-0004 mm. to 0:156+0-0005 mm. The d.c. was 
applied to the specimens through two circuler 
contacts (2 mm. diam.) placed symmetrically with a 
distance between oentres of 40 mm. To exolude 
errors due to a fixed current direction, the polarity 
was reversed now and then. 

A oorrection! for the short-circuiting of the Hall 
fleld by the contacta for the primary current has 
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Hg ns m.*/O x 1072 





by.H. H Hall 


been introduced in the evaluation of the Hall 
coefficient. 

The tio field was provided by an electro- 
magnet and the fleld-strength was found to vary by 
not more than 0-8 per cent over the area of the 
sample. The alteration m the Hall potential, brought 
about by reversing this magnetic fleld while the 
current was kept constant, was measured by means 
of & highly sensitive galvanometer. A potentiometer 
was connected to two pointe (with a distance between 
them of about 4 mm.) of one of the long edges of the 
specimen. The galvanometer was connected to the 


slide and to & point on the other edge of the sample. 


Just opposte the potentiometer. The slide was then 
mo until no potential difference appeared by 
reversal of the current in absence of the magnetic 
field*. To minimize thermoelectric forces in this 

all connecting wires as well as the 
potentiometer wire were taken from the same length 
of copper wire. 

The results of the investigation are plotted in the 
&coompanying diagram, showing the coefficient 
as & function of the content of copper in the brass. 
Each point is the result of forty measurements made 
at 4-8 different d.c. currents (up to 27 amp.), but all 
with the same magnetic induction (0-646 V.[m.*— 
6,460 gauss), and the standard deviations are indi- 
cated in the diagram. Four points from measurements 
made'by E. H. Hall in 1885? are also plotted. The 
composition of the brass was determined by the weight 
of copper and rino before melting them together. 
On account of the annealmg the homogeneity of the 
specimens was high and was found to be satisfactory 
by chemical analysis of different parte of the brass 
samples. Thanks are due to Mr. J. Rathlev, for 
making the analyses. 

Down to about 65 per cent copper the alloy can 
be considered to be pure a-brass. At 52 per cent 
copper it can be considered to be pure B-braes. It 
appears that the sign of the Hall coefficient is 
ee en ee 
opposition to what might be expected from the 
theory of H. Jones* for the phase boundaries in 
binary alloys. 


Li 
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I wish to thank Prof. T. Bjerge and Prof. H. 
Højgaard Jensen for their interest in this work and 
for much valuable advioe. 
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O. GRAM JEPPHHEN 


Physics Department, 
Technioal University of Denmark, 


Dec. 16. 


1 Prank, Y. App. Sei. Rss., D, 3, 129 (1953). 
t Koláček, F., Ane. Phys., 39, 1401 (1912). 
> Hall, H. H. Amer. J. Sci., 99, 117 (1885). 

i Jones, H., Proe. Phys. Soc., 49, 243 (1037). 


Direct-Current Corona 


Tt has previously been reported that the corona in 
& pend gap to which is applied a steady d.c. 
po i itive point, negative plane) consista of 
& series of short-duration pulses!*, and this had 
also been observed by me. The resulta of English’, 
who used a photomultiplier to study tbe light 
emitted by the corona, show that this light is emitted 
in the form of pulses of total duration of approx- 
imately 6 x 10-* sec. with “a plateau which gives 
the impression of two overlapping peaks". 

Recently, I have studied the corona for the above- 
mentioned experimental conditions, using an oscillo- 
graph and amplifiers which enable random pulses of 
& few tens of mi amplitude and of dure- 
tion of the order of 10 museo. to be displayed. The 
current flowing in the gap due to the oorona was 
investigated by inserting & resistor in series with the 
earthy point and displaymg the volt-drop produced 
acroas this reaistor, amplification, on the oscillo- 


For a gap-length of approximately 3 am. between 
a platinum wire of 0-005 am. diameter and an alum- 
intum plane in air at atmospheric pressure, ‘noise’ 
is observed from about 9 or 10 kV. upwards. This 
noise is less than 10 uaznp. mean amplitude and :8 
gimilar to that seen, for example, on a normal linear 
sweep. It is unidirectional, increases in amplitude 
with increasing voltage and vanishes with removal 
of the voltage from the gap. The measurement by & 
micro-ammeter of the do. current flowing in the 
pointed electrode gives a value which p dm with 
the mean level of the noise as seen on the oeoillo- 
graph, within the limite 1 by the diffloulty of 

reting -an amplifier wi wins eo oes E 
80,000 and a band-width of around 100 Mo./geo. 

Increase of the applied voltage to about 15 kV. 
causes the appearance of the pulses which are shown 
in the accompanying figure (A). The amplitude of 
these pulse) is 2-800 pamp. peak and their repetition- 
rate is low, but increases with moreasing voltage. 
Due to the short duration and low repetition-rates of 
these pulses, their contribution to the current in the 
gap, as measured by & micro-ammeter, is negligible. 

At about 19 kV., the pulse shape is as shown in B, 
from: which it will be seen that most of the pulses 
are the same ag in A; but that & few of them develop 
a ‘plateau’ on the back of the pulse. In some cases, 
this plateau is ended by & fall to zero, but in others 
the current rises until the amplifiers are saturated. ‘The 
duration of the plateau is variable. 
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- imately 20 m.amp. 


oe and a duration of 
AON ere tie rg approximately 0:3 : 
4r—3 0 O0 mp sec. —» 


- These pulses are 

fore similar in duration 
to that of the impulse 
corona’, al the 
duration of the front of 
the d.o. corona pulses 
appears to be larger than that of the impulse corona. 

A further increase of the applied vol causes 
secondary pulses to oocur on ihe backs of some of 
the pulses shown in O, and the resultant pulse shape 
is shown in D. At thià voltage, occasional spark 
breakdown may ooour. 

Visual observation of the gap at the stage when the 
pulses shown in O are present shows that luminosity 
&ppears to extend across the whole gap, being oon- 
fined to a channel of small diameter near the point 


on nU 
and by contact with this electrode. 


The velocity of propagation of the luminosity has 
been measured with the aid of a photomultiplier 
technique’, and I find that this luminosity moves 
from the point to the plane at & constant velocity of 
approximately 4 x 10? am./sec. Within the limited 
range available for investigation to date, this velocity 
is independent of the gap length. The amount of 
light emitted by the luminosity as it crosses the 
remains approxima Saan and the extension 
of the luminosity in direction of motion, at any 
instant, appears to be small compared with the gap 
length. 

The small ‘bump’ on the top of the wave-form 
shown in O appears to coincide with the arrival of the 
luminosity at the plane. 

The duration of the pulses shown in O appears to 
be affected by a change in either the gas pressure 
or the composition of the gas—a mixture of nitrogen 
and oxygen. 

Jt should be pointed out that the above phenomena 
occur without the introduction of any external 
Irradiation, and may therefore be considered to be 
self. ming. 

The interpretation of the phenomena described is 
not yet clear, except possibly m the case of the ‘noise’. 
This cannot be considered as & ‘shot-effect’ since a 
current of 8 amp. is required to give an r.m.8. shot- 
noise current of 10 u&mp. for a band-width of 
100 Mc./sec. It would therefore appear that the 
‘noise’ is caused by electron avalanches, individual 
avalanches being subject to statistical variations in 
the number of component electrons and therefore in 


ee 


(D) } 7 i 
4— 400 wigs 3«c —» 
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the current produced, and the number of avalanches 
at any time also being statistically variable. 

The amplitudes, durations and repetition-rates of 
the pulses shown above are such that the measure- 
ment -of the current in the by a d.o. meter is 
unlikely to give an indication of the existence of the 
pulses, and therefore any analysis of the breakdown 
mechanism made solely from such a measurement 
will bebly be false. 

ledgment is made to Prof. W. J. John, 
in whose laboratories this work was carried out, to 
the L.O.I. Research Committee for the award of a 
fellowship, and to the London University Grants 
Committee for a grant for the construction of the 
apparatus. 
R. F. Saxe 


, 850 (1960). 
. D., Meters, 167, 647 (1951). 
J. ML, Natwre, 108, 263 (1048). 

J. M. (in preparation). 


Abnormalities of Stored Seed 


‘Smaps of a variety of plants have been stored in 
unsealed air, sealed air, and carbon dioxide. All have 


for five years. 
deteriorated more 


seeds stored in sealed air. In twò varieties of lettuce 
the original yield of mature planta from sealed seed 
has been maintained while the planta grown from 
unsealed seed have a diminished yield (Table 1). 
Lettuce and onion seeds have been selected for a 
cytological study because these showed marked 
differences im deterioration and were suitable 
Chromosomal aberrations in Crepis and Alium 
raised from old seed have been 1.4, We have 
likewise found groas abnormalities in old lettuce and 
onion seed; but as with germination, these effecta 
are influenced by the type of storage (see Table 1). 
Primary roota were fixed roximately one day 
after germination, that is, at end of the period 
of elongation and at the time that the oells were 
undergoing their first mitoses. The total anaphase 
cella were scored from at least five roots from cach 
of the treatments to assess chromosome breakage and 
mitotic activity. The results are summarized in 


ige. 1 and 2. 
E coo eee ee ee ee 
revealed that all the breakage is of the chromosome 


type, that is, it is ocourring in the earl Testing stage 
before the time of chromosome d giving 


Table 1. PERONNTAGE GERNINATION AXD YINLD 
Le$tuoe variety Onion 
White Heart Queen Arche King Blasek Seeded Bedfordshire 
(coa) ra T (cabbage) Bath (oom) Ohamplon 
24 t 07 ai fe 11 20 (8 2 
86 12 91 65 01 11 
OS 66 96 56 93 (i 33 
9T 90 91 9d 89 70 





Figures in brackets are mean yiekis of mature plants in ounces 
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dicentrics but no chromatid interchanges. At 
ans the resulting bridges and fragments are 
y observed (Fig. 3). 

The lettuce varieties tested show a differing effect 
of the treatments, and this difference is reflected in 
b , Mitotic activity and germination. Although 
vari differences occur, the general trend shows & 
sharp decrease in chromosome abnormalities at high 

ination values and a oorrespondmg rise m 
mitotic activity. The onion results, however, differ 
markedly from the lettuce mi revealing a low incidence 
of breakage at all levels of germination. This shows 
that in the case of onion, at least, a decrease in 
germination is not necessarily determined or followed 
by an increase in the frequency of abnormal cells. 

Tt has been stated that decreased germination and 
increased chromosome are parallel affects 
of ageing. Tne present ta clearly show that 
ageing alone is not responsible for these changes 
as storage conditions can overcome the effects of age. 

Three varieties of lettuce under discussion were 
grown to maturity in 1958. The diminished yield in 
White Heart and Black Seeded Bath grown from 
unsealed seed (as shown in Table 1) was probably 
due to a reduction in root formation consequent upon 
the high proportion of abnormal cells present m the 
primary root. Where the proportion of abnormal 


60 


Mean number of anaphases per root 





y. Onion 6. conditions designated as follows : 
; b, sealed air; c, OO,-sealed; ringed figures aro 


Per cent abnormal anaphases per root 





abnormal anaphases 
root. Key same as Fig. 1 


Wig. 2. Relationship between germmetion end 
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cells is low they oan be readily laced by active 
alvin of noel celis a has probably ooourrad a: 
Each of the three groups of plants of Black Seeded 
Bath from sealed and unsealed seed was fertile 
and produced viable seed. When sown after a short 
dormancy period each batch of seeds underwent 
normal germination and the primary roots showed 
normal mitotic activity with no chromosome ab- 
normality. a reali ive. parieti gil Sin 
seedlings were not I to the next tion, 
but small viable rearrangements may have been 
ted. 
ese results show that, gaseous exchange plays 
& large in the metabolio processes of the resting 
geed in the cage of sealed air and carbon dioxide, 
has counteracted to some extent the effects of age. 
The effects of agemg upon seeds must, however, be 
recognized as complex, and the production of oyto- 
logical abnormalities to be & consequence rather than 
the initial cause of seed deterioration. 


B. J. HARRIBON 


J. MoLzurH 
John Innes Horticultural Institution, 
Bayfordbury, 
Hertford, Herts. 
Dec. 9. 


1 Navashin, ML, Nedwre, 181, 486 (1983). 
3 Nichols, O., Amer. J. Dot., 88, 755 (1948). 
* Haferkamp, M. H., Amith, L., and Milan, B. A., Agron. J., 434 (1063). 


Time of Death of Sex-linked Lethals ER 
of Different Origins In Drosophila 
melano 


gaster 

PauviousLY it had been found that the great 
majority of ultre-violet-induoed lethal mutations 
involving no detectable chromosome changes cause 
the death of the individual carrying the mutation 
shortly before or after of the larva from 
the egg case, or shortly before or after the transforma- 
tion of the larva into the pupa, while a few caused 
death just before or after eclosion from the pupe 
oaBol. As an extension of this study it was planned 
to examine the immature stages of lethals of other 
origins in order to determine the times when they 
exerted their deleterious effeota. 
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Two groups of lethals were investigated : 

(1) Sex-lmked lethals which had arisen spontan- 
eously in the female. 

(2) Sex-linked lethals which had been induced by 
i lation of mature spermatozoa with an X-ray 
dose of 700 r. 

Methods for collecting and examining the immature 
stages of the lethal-bearing individuals have been 
described elsewhere!. 

The distribution of lethality is given in the acoom- 
panying table. 

Two third-instar lethals have been found in the 
spontaneous group which exhibit melanotio tumours 
at the time of death, and these are being further 
investi 

The clustermg of mortality is similar to that found 

lously for the ultra-violet-induced lethals. Hadorn 

found & somewhat similar distribution of the 
time of death of fifty-nine non-allelic autosomal lethal 
mutations which arose spontaneously or had been 
induced by the chemicals phenol or gulphoraphen!. 
The X-ray-induoed lethals used, all of which were 
studied oytologically, were found to involve no 
detectable chromoeomal aberrations? and the spon- 
taneous lethals, although not examined oytologically, 
probably agii aae int mutations. Thus the 
finding of & simi i ution as to the time when 
these lethals and those produced by ultra-violet 
radiation exert their detrimental effecta lends further 
support to our earlier interpretation that lethal point 
mutations exert their killing effect usually during the 
stages when many physiological functions new to the 
Individual come into active operation for the first 
time in ita life. 


This work was rted by & grant from the 
U.S. Atomio Energy iion. 
I wish to my appreciation to Dr. H. J. 


express 
Muller for his interest and many helpful suggestions 
during the course of this work. 


Inwriw I. Osram 
Indians University, 
AIC e Indiana. 
e dr. 
! Oster, I. L, Heredity, 6, 403 (1952). 
d wüdfter 


HR, Zz Jahresbericht der Sohweitzerischen Gesellschaft 
tay d > Société Bule de Genstique (B.8.G.), 


sy, J. I., Ræ. Genet.” Soc. Amer., T7; Genetics, 37, 023 
(1952). S 


Heat Therapy of Virus-Infected Raspberries 


Or the various techniques claimed to effect cure 
of virus-infected planta, only those involving heat 
treatments of plant Su Mund have given consistent 
results. Warm water treatments and exposure to 
high air temperature have been used by & number 
of workers to free plants from certain virus dis- 
eases, including raspberries infected with Rubus 

The purpose of this communication is to desaribe 
& method that has been used for freeing 
raspberries from certain aphid-transmitted viruses 


which differ from Rubus stunt. Material for treat- 
ment was drawn from virus-tested stooks of Norfolk 
Giant infected with leaf mottle virus, Malling Jewel 
with & mixture of viruses including leaf spot, and 
Mallmg Promise and Lloyd George (New Zealand 
stock) each Infected with unidentified latent viruses" *. 
Dipping whole canes and root cuttings in water at 
temperatures ranging from 85° C. to 50° C. for periods 
up to two hours failed to effect a cure. But in 1952 
virus-free planta of Lloyd George and Malling Jewel 
were obtained by subjecting growing plants to an air 
temperature of 82? C. for periods of ane to four weeks. 
After the treatments terminated, the planta were 
grafted to healthy plants of Rubus henryi, & species 
which is h itive to infection with any of the 
known rasp viruses*. Absence of symptoms in 
R. henryi ia at present assumed to imply freedom 
from virus in the plant tested. The planta gurvivi 
from the first trials have twice been so tested an 
are still virus-free. 


Since then the technique has been i ved, and 
virus-free plante of all four varieties above 
have been obtained. Experiments were begun in 
June 1958 and are still continuing. Strongly growing 
plants in 5-in. pots were first olia and then 


packed in trays of damp moss and transferred. 
to & square box of side 8 ft., electrically heated and 
thermostatically controlled to + 0-5°C. Humidity 
was maintained by daily watering of the pote and 
peat, and light was supplied for seventeen hours 
daily by a 400-W. mercury-vapour lamp fitted over 
the roof of the box. Large plants were pruned to 
accommodate them more readily into the box. The 
apparatus was kept in a room not subject to marked 
temperature fluctuations. 

During the first experiment the air temperature 
was maintained at 82° O. and successive batches of 
four plants of each of the varieties Norfolk Giant, 
Lloyd George, Malling Promise and Malling Jewel 
were exposed for 8, 10, 12, 16 and 20 days. All the 
plants survived. Fram the three lota of sixteen 
plante treated for 8, 10 and 12 days respectively, 
three, eight and flve virus-free plants have so far 
been recovered ; the resulis of the longer treatments 
are not yet known. In & second experiment the 
temperature was raised to 35° C. and the plants, then 
approaching dormancy, were out down to about 6 in. 

a few days treatment, young shoots appeared, 
and these continued to grow normally during the 
experiment. Again, all the plants survived for periods 
of to 16 days; but the treatments terminated 
too late in the season for graft testing to be oarried 
out. 

No cures were effected in one earlier trial where 
planta were exposed for four days at 32° C., and the 
resulta so far suggest that exposures longer than 
eight days are to give a high proportion 
of cures. The data are insuffloiant to establish whether 
there are differences in the resistance to heat treet- 
ment among the viruses present in the raspberry 
plants used, but this is being investigated. 

Provided that heat-treated raspberry plants are 
not altered in other and more detrimental ways than 
in being freed from virus infection, the potentialities 
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of this technique for the ready produotion and 
maintenance of virus-free canes are obvious. 
. J. CHAMBERS 

Soottish Horticultural Research Institute, 

Mylnefield, Invergowri 

By Dundee. Deo. 3. 

1 Thung, T. H., Meded. Dir. Tuinb., 15, 714 (1052). 
2 Cadman, 0. H., Ana. App. Biol, 88, 901 (1051). 
s Cadman, 0. H., Aan. App. Biol, 89, 501 (1062). 


Cuticles of Erupted Teeth 

Ir is generally agreed that Neaamyth’s membrane, 
which is present on the enamel surface of recently 
erupted teeth, is composed of an outer cellular and 
an inner structureless layer, and that shortly after 
eruption the cells are lost due to degeneration and 
masticatory trauma. Whether or not the inner 
structureless layer remains on the surface is a matter 
of controversy, but it may be mferred from recent 
pepers that i$ does remain out life!-*. This, 
however, is difficult to envisage in view of the flndmgs 
of Scott e$ al. and Scott*, who have demonstrated 
the wear which takes place continually on the enamel 
surface of erupted teeth, although it is true that these 
authors do speak of a ‘cuticle’. 

On the other hand, Maniy’, Vallotton’ and 
Atkinson’ have reported the formation of an amorph- 
ous membranous tt on the enamel surface of 
erupted teeth. This suggests the possibility of oon- 
fusion between two membranes of differmg origm. 

In agreement with Atkinson's findings an amorph- 
ous cuticle, resembling in appearance the inner 
structureless layer of Nasmyth’s membrane, has been 
recovered from areas of enamel attrition as well as 
from the remaining enamel surface. However, on 
olose examination two differences were observed. 
First, only the inner layer of Nasmyth’s membrane 
exhibits interference phenomena, and secondly, this 
layer is marked by outcrops of the enamel priam 
ends grouped in lines typical of the unworn enamel 
surface, whereas the cuticle present on older 
teeth is marked either faintly or not at all. F - 
more, the two membranes differ chemically. The 
cuticle of erupted teeth is more stable in strong acid 
ab room temperature, and at boiling point it forms 
'humin'. This, together with the positive reactions 
obtained with protein and carbohydrate tests, may 
iudicete that the outils contains both’ theme. suh: 
stances in combination. The nature of this combina- 
tion is indicated by metachromatic staming with 
toluidine blue and by & positive periodic acid — Schiff 
reaction, ing that the cuticle may oontain & 
mnuooprotein. Lipoid is also demonstrable using 
sudan B. 


After removal of the cuticle by immersion in acid 
the tooth was fitted to & ial denture. This denture 
was worn in the m for periods varying from 
7 to 68 days. At the end of each period a cuticle, 
which in all respects resembled the naturally oocurring 
structure on the enamel of adult erupted teeth, was 
removed from the crown surface. It is interesting 
to note that this oocurred in spite of the fact that 
some features of a vital tooth, such as those concerned 
with enamel permeability, were absent. Atkinson and 
het’ that substances from the saliva 

ight be involved in the formation of ‘crack lamells’. 
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cuticle found to be connected with such lamella, 


unerupted teeth). 

From these observations it appears evident that 
what in the past has been identified on adult erupted 
teeth as the inner structureless layer of Nasmyth’s 
membrane has, in fact, been a cuticle formed, and 
capable of re-formation, after eruption. Bacteria are 
not found to be constituents of the cuticle. 

E. P. Tounwar 
Turner Dental School, 
University of Manchester. Jan. 15. 


1 Daring, A. L, Proc. Hoy. Soc. Med., 88, 409 (1943). 
* de Faxio, H., Le Stometologia, $, 345 (1947). 
3 Hodson, J. J., Brit. Dent. J., 87, 107 (1940). . 
W. G., J. Amer. Dent. Astoo., 89, 275 


Divergence in Helical Polypeptide Chains 
and In Phyllotaxis 


IN the a-form of synthetic polypeptide chams 
(polyalanine, poly-y-methyl+-glutamate) diverg- 
ences of the individual amino-acid residues of 5/18, 
8/20 or 18/47 corresponding to helix periods of 27 A., 
48 A., or 70:4 A., are discussed!*, The numerators 
remind one of the divergences of 
phyllotaxis, where 5/18, 8/21 and 18/84 are members 


of the 
ü : 1128 5 8 18 
phyllotaxis sequence y 33 g jg $1 34°" - 

In this sequence the numerator and the denommator 
of every member is the sum of those of the two pre- 
ceding members. Si this regularity applies also 
to the div discussed for the a-polypeptide 
helices, an extrapolation to hypothetical lower 
members of a similar sequence is possible. As a 
result the followmg 


i : 112-8\ 5 8 18 

helix. sequence Gain i8 47° * 
is obtained. It is possible that hi members of 
this sequence might have & significance for 

ide helices with long-range periods higher 
than 70-4A. The lower extrapolated members, 
between. brackets, have probably no real meaning ; 
they are only mentioned to show that the discussed 
divergences are members of & very striking sequence, 
comparable to that in phyllotaxis. 

The similarity is certainly due to the same geo- 
metrical cause, that is, as dense as possible an arrange- 
ment of identical objects along a helix. In the case 
of phyllotaxis these objects are the protuberances 
of the young leaves on the growing point in a bud, 
and in that of the polypeptide helices the amino-acid 
residues in the crystal lattice. 

A. Fgay-WyBaLiNG 
t of General Botany, 
ederal Institute of Technology, 
Zurich. Jan. 7. 
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1 Bamford, C. Hilot, A., Hanby, W. H., and Trotter, 
nto 0. E TTE, $T (1004). 


2 and , È. B., Neiure, 171, 50 (1953), find 12 5/45 
obs 13/47. 
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Instruments, Vol. 28, pp. 65-68, March 1951. 
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Quartz 


Transparent fused quartx can be supplied for opycal pur- 
poses as blanks for plates, lenses, proms, etc , or as finhed 
optical element: up to the highest degree of optral fintsh 
and freedom from strain 







It t rmanufactured in various grades, thos prorkiing a 
suttable quality for cech ciam of work ramgnng from the 
most exacting uses in ultra-nolet optical determination to 
ordinary work in the near ultra-violet and infrared regions 
We shall be pleased to recommend a gurtebk quality for 
your particolar appliicanon. 
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NN RECORDING PHOTO-DERSITOMETER 
or Model 2 $R 
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` applied for Based on a design by Latner, Molyneux & Rose 


(J. Lab. Clin. Med. : 1954, 43, 157) 


1 With this Instrument, the quantitative analysis of strips obtained by Electrophoresis 
/ can be performed accurately and simply. Model 2 SR has been designed for use 
p with reflected light, eliminating the necessity of rendering the strip translucent. 
ue As the reflection from the strip Is balanced agalnst an optical wedge and because 
j of the single photocell — double beam principle used, a high degree of accuracy Is 
Mo achleved. Model 2 SR ts particularly useful when working with low concentrations. 
i A novel scale adjustment enables a reasonable deflection to be obtalned with dye 
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Operation. Because of its accuracy, the instrument has wide research applications.- 
| Due to the speed of this seml-automatic Instrument, it Is also ideal for routine work; 
: up to 20 strips an hour can be analysed by almost unskilled personnel. 
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JOYCE, LOEBL & CO. LTD. 
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TT TEXTE BS B 


THE INDEPENDENT RESEARCH 
INSTITUTION 


HE major and wider interest of Dr. Vannevar 

Bush's report for 1852-53 as president of the 
Carnegie Institution of Washington lies m his review 
of the position and opportunities of the privately 
endowed research institution to-day, particularly iw 
view of the concern 80 freely expreased in the United. 
States and elsewhere as to the growmg dependence- 
of fundamental research on government support. 
Dr. Bush begins his report with an appreciation of 
the particular opportunities of the Carnegie Institu- 
tion itself, before turning to discuss the position of 
the independent research institution in general. His 
observations are an important contribution to a dis- 
cussion which was provoked afresh by the analysis 
of government expenditure on research in the United 
States carried out by the National Science Founda- 
tion, and they have & close bearmg on the future 
activities of such bodies in Great Britain as the 
Nuffield Foundation and the Carnegie United 
Kingdom Trust. 

Dr. Bush is impreased by the opportunities which 
confront the Carnegie Institution, provided national 
conditions permit it to operate effectively. He sees 
the Institution's work on the genetics of lower 
organisms and the earlier phases of life processes as 
fundamental to the future use by man of lower 
organisms for food production, to separation of raw 
materials from the sea and the synthesis of complex 
organio compounds for industry or for physical 
welfare: ‘There is evident opportunity for another 
fifty years of exacting endeavour in elaborating a 
constantly widening set of concepts’. So, too, he 
believes that out of the Institution’s studies of the 
ionosphere, of terrestrial magnetism and of geo- 
physics, may come improved communications, new 
sources of materials and a fuller understanding of 
man and his environment. 

Turning to the general position, Dr. Bush pointe 
out that the view that the day of the independent 
research institution is ended and that in future 
fundamental research belongs to the univermtiees 
with heavy subsidies from government mplies two 
criticisms. First, it implies that the research institu- 
tion is isolated and that the interchange and croes- 
fertilization of a university community is eesential 
now that disciplines are becoming more intimately 
interlinked. Second, it implies that fundamental 
research and the education of brilliant students 
should be closely related, and that the research 
Institution is prone to ingrowth and stagnation in 
the abeenoe of the continued impact of young minds. 
@Dr. Bush admite that these are cogent points of 


“whiah the research institution must take account. 


He does not admit, however, that the oriticiam is 
necessarily valid. These are dangers to be watched 
rather than reasons for abandoning the research 
Institution. Isolation is a matter of attitude rather 
then of geography, and it can characterize a univeraity 


department as well as an independant institution. 
A research department far from universities may 
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n ita fleld, where those intimate interchanges between 
masters occur which are often the seeds of progress. 
Dr. Bush's remarks bear pertinently on the question 
of academic interchange and the wisdom of doing all 
that is posible to foster schemes for a&oademio 
interchange now being operated. 

Nor is formal education, which is not the busmess 
of the research institution, the only means of contact 
with youth. Dr. Bush maintains that if a research 
institution allows itself to become old in ita ways the 
fault is its own, and especially, he suggests, in its 
methods of selecting and treating ite staff. If it ig 
careful to expose itself constantly to the influence of 
young minds, to select its recruita not aimply for 
their mental ability but also for ther capacity to 
blend into & scientific community, and if its younger 
members are at once given the opportunity of par- 
ticipating effectively in ita programmes, its group 
discussions and plans, the research rustitution will 
go far towards mamtdining its vigour and avoiding 
the danger of mgidity and narrowness to which & 
community of scientists alone is hable. 

This problem is inherent in all research organiza- 
tions, and Dr. Bush is emphasizing much that was 
well put in the Barlow report on scientific Bbaff ten 
years ago. His eæential point is that the research 
institution is quite as well able to oreate the oon- 
ditions which will attract outstanding men and give 
full play to their creative ability as any other form 
of research organization ; and apart from this, he 
believes that the independent institution has advan- 
tages which more than offset any dangers of rigidity 
or ossification. Outstanding achievement in funda- 
mental research ia above all a matter of locating the 
individual of genius and supporting him liberally as 
he pursues his own way. Dr. Bush'e philosophy 18 
fully in line with that expounded by Mr. Raymond. 
B. Fosdick on behalf of the Rockefeller Foundation 
and Mr. Chester I. Barnard for the National Science 
Foundation. 

It is, however, not to the utterly lone genius, 
incapable of working with others, that scientific 
advance owes everything; we must also consider 
those whose brilliant creative skill is combined with 
the human attributes that make them weloomoe in & 
community of their peers, so that their full creative 
contribution is seen not merely in ther own direct 
results but also in terms of man as well. Dr. Bush 
believes that the indepertident research institution, 
free from the distractions of teaching, is even better 
placed than a university department to provide the 
climate in which such individuals can function to the 
best of advantage. He believes also that the research. 
institution, with ite tightly knit groups, is also better 
equipped than the univ ity department for locating 
genius before it has ma and established a 


trustees, who are concerned to see that high standards 
are maintained and due diligence emphasized in the 
quest for talent. 
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A new young acientist of great creative ability is 
best developed, in Dr. Bush's opinion, by moor- 
poration in & group consistmg largely of men of that 
character, whose selection of novices, rotation and 
further selection is under the leadership of a scientist 
possessing the sound judgment in the selection of 
men which is & primary attribute of a successful 
director of research. : 

All this oan, of course, be done in & universi 
department, though so far ás fundamental research 
is oonoerned, Dr. Bush thinks, lees successfully. 
These are his reasons for believing that, provided 
the research institution is adequately endowed, 
fundamental research can be carried on more fruit- 
fully in it than anywhere else ; and on this question 
of endowment Dr. Bush is highly critical of recent 
trends in the flnanoe of research in the United States. 
He points out that the sponsoring of fundamental 
research by the Government has not hitherto m- 
creased significantly the volume of fundamental 
research. More important, it has not, by sponsoring. 
created new centres of research or secured the per- 
manent expansion of existing centres. Moreover, the 
great foundations have turned away from endow- 
ment grantas and distributed their funds mainly on & 
project basis. 

Although this distribution, as is clear from such 
reports as those of the Rockefeller Foundation and 
the Nuffield Foundation, has been directed largely 
towards what are, in the judgment of their trustees, 
the growing pointe, in accordance with the view for 
which Lord Beveridge argued so cogently in his 
report on “Voluntary Action”, Dr. Bush believes 
that, by keeping the selection of actual projects m 
their own hands, the Foundations have hindered, the 


most likely to prosper. 

Dr. Bush admits that something has been done; 
but he maintains nevertheless that the scope for 
fundamental research has expanded far more than 
the means for its furtherance. In general, independent 
foundations have rot tackled the problem of extending 
fundamental saientific research in the United States, 
nor is there any great indication that they will do 8o. 

So far as the United States are concerned, Dr. 
Bush's remarks have to be considered in the light of 
the opinion freely expreased in that country that the 
level of fundamental research is far below what is 
required to enable it to make contributions to the 
advancement of science, as distinct from technology, 
commensurate with ita greater resouross. The 
National Science Foundation’s recent inquiry showed 
that in 1951-52 the total funds available to non- 
profit institutions for researoh and development were 
338 million dollars, oo with the Federal 
Government’s appropriation of 2,217 million dollars ; 
and although the latter figure is estimated at 2,074 
million dollars for the fiscal year 1953-54, the 
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resources of non-profit institutions are unlikely to 
exceed the previous 15 per cent of the Federal funds 
available for research and development. Moreover, 

from the latter funds on fundamental 
research is of the order of 120 million dollars, or same 
six per cent of the total, and this expenditure tends 
to morease leas proportionately than that on applied 
research and development. Further, of the funds 
going to non-profit mstitutions, only about 20 per 
oent was for basic research, the remainder being for 
applied research and development. Even in medical 
research there has been a similar trend, Federal funds 
providing & major source of support—roughly 76 
million dollars out of 181 million dollars in 1951, oom- 
pared with 60 million dollars from industry. The Com- 
mission on Finanoing Higher Education in the United 
States estimates that out of 222 million dollars ex- 
pended by higher education institutions on organized 
research m 1950, about 60 per cent was on contract 
research for the Federal Government. 

. American opinion 18 thus disturbed, both that this 
large Federal contribution is not big enough for the 
amount of fundamental research that is desirable, 
and that it represents too high & proportion of the 
funds available for the research institutions. This 
latter concern is increased because, as the Com- 
mission on Financing Higher Eduoation in the United 
States suggests, much of the Federal support goes 
for purposes ill-related to those which the research 
institution ig primarily concerned to further. Apart 
from the danger of distortion inherent in this position, 
concern has been expressed, for example, by Mr. R. D. 
Reid, of the Office of Naval Research, that the 
effects on individual freedom and initiative may be 
adverse. Although the Office of Naval Research 
seeks to administer its research programmes and 
funds so as to stimulate creative work and the 
Increase of fundamental knowledge, Mr. Reid views 
the trend towards Federal support with uneasiness. 
He distruste relianoe for funds upon any single agency, 
even the National Boienoe Foundation, for support 
of basic research even in the medical sciences. 
Finance is not the sole or even the most important 
requirement, and several agencies, with their differmg 
points of view, their various needs and different 
groups of advisers, offer a greater safeguard against 
uniformity, and assurance that due oonsideration 
will be given to research projects in entirely new 
flelds—to the potential growing pointe—of which 
bodies such as the Roakefeller and Nuffield Founda- 
tions and the Carnegie Institution are rightly 
mindful. 

The Office of Naval Research carries responsibilities 
which in Great Britain largely fall on the Department 
of Boientiflo and Industrial Research or the Medical 
Research Council, and this warning as to the limita- 
tions of administration deserves to be noted. More- 
plo while x uus the neoeamby of group research 

Reid reminds us that the important 
— are usually the result of the intellectual 
adventures of talented mdividuals, and his comment 
that in his personal experiance some enforced frugality 
has stimulated productivity is parallel to an observa- 
‘tion of Sir Ernest Barker in his recent book. Sir 
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Ernest wonders whether we do not think too much 
about equipment and accommodation. They matter, 
but perhaps not as much as we thmk. Sir Ernest’s 
experience that poor accommodation is often a spur 
to good education is, of course, nob a justification 
for ill-equipped laboratories, but endorsement of the 
truth of Rutherford’s remark: ‘We haven’t any 
money; we've got to thmk". 

Still more recently, President H. W. Dodds, of 
Princeton University, has discussed the dangers and 
limitations of project research in a statement on 
univeraity research policy published in the American 
Scientist (42, 128; 1054). President Dodds reoog- 
nizes that the iamo usually demanded in 
sponsored. researoh when it is good can make for 
oroæ-fertilzation and mental stimulation, while the 
external discipline laid upon the leader and his team 
to see that the trust is honoured is also an advantage. 
None the leas, there is a danger of diminishing 
returns, and like Mr. Reid, Dr. Dodds notes the 
danger of decreasing self-reliance and of over- 
planning and regimentation. A university, he 
Insists, must never, in accepting projects, swerve 
from its obligation to advance fundamental know- 
ledge, but above all Dr. Dodds is conoerned that the 
imposition of secrecy in connexion with sponsored 
projecta contravenes the prompt and free pooling of 
knowledge by which all science advances. 

Any barrier to the free trade in ideas throttles the 
process of discovery, and Dr. Dodds suggests that 
three principles should determine the acceptance of 
any sponsored research project by a university. The 
sponsored undertaking should be related to the 
fundamental long-range programmes of the faculty 
oonoerned. Second, the undertaking must not 
interfere with the university’s duty to maintain and 
Improve ita own resources and facilities for the 
support of ita own programmes; and third, thc 
university must exercise the same diligence and 
wisdom in the utilization of its own resources as it 
does in respect of grants which it accepts from 
outaide for sponsored research. 

Apart, however, from the dangers which may beset 
the research institution if it does not exercise great 
discrimination in the acceptance of sponsored pro- 
jects, there is a further difficulty, to which Dr. C. P. 
Richter has directed attention in an article, ‘Free 
Research versus Design Research” (Science, 112, 
91; 1953). Dr. Bush in his report to the trustees of 
the Camegie Institution recognizes the importance 
of the Institution retaining the power to select its 
own projects in the light of the collective wisdom of 
the research group. Mr. Richter hammers home the 
point that unless the individual has reasonable 
freedom, we do not get the best out of him. Funds 
for research, he argues convincingly, should be given 
with as few strings attached as possible. Experi- 
mental design should not be mistaken for ideas, and 
ib ig the man rather than the projeot who should be 
backed, at least so far as fundamental research is 
concerned. These points are just as applicable in 
Great Britain as in the United States, and those con- 
cerned with the allocation of funds for research 
should always have them in mind. 


002 


ATOMIC ENERGY IN 
GREAT BRITAIN AND 
THE UNITED STATES 


Britain's Atomic Factorles 

The Story of Atomio Energy Production in Britain. 
By K. E. B. Jay. Pp. ix 4-100 --10 plates. (London : 
H.M. Stationery Office, 1954.) ös. net. 


Report on the Atom 

What You Should Know About Atomic Energy. By 
Gordon Dean. Pp. 288+16 plates. (London: 

and Spottiswoode (Publishers), Ltd., 1954.) 16s. net. 


í | ‘HE nearly simultaneous appearance of these 
two books on the subject of atomic energy is in 


& sense a real landmark in the history of the subject. 
Both are written with inside knowledge of the 


ip developments made in recent yeara in 
is rapidly ing field. One is concerned with 
Britiah progreas and the other with American. The 
report by Mr. K. E. B. Jay is more restricted m its 
soope and, indeed, he does not stray far from the 
chosen subject of factories at any time. On the other 
hand, Mr. Gordon Dean gives his attention to nearly 
all the questions that are involved in any compre- 
hensive study of the atomic energy programme, 
inoluding the use of weapons. Yet the aima of the 
authors are very similar. Throughout they are 
anxious to lain the methods of the responsible 
bodies, the Mint of Supply m Britain and the 
United States Atomio Energy Commission, and they 
perform their tasks with clarity and as much detail 
as necessary. 

Both writers achieve an unusually high standard 
of lucidity in expounding what is largely & com- 
plicated scientific and ological subject. , There 
is some little suggestion of the expert turned reporter 
in Mr. Jay’s work and what one might call the 
reverse in Mr. Dean’s. But the degree of success is 
such as to leave one with a feeling of regret that such 
instances do not occur more frequently. It is obvious 
that a law training is not lost in scientific flelds. 

The bulk of book is concerned with ies pcd 
complex soientiflo and engineering project, in 
spite of their notable success it is still true to say 
that the educated layman wil find muah that is 
difficult to digest. All the material is interesting 
and even stimulating to the careful reader; but the 
books are meant for serious study, and application is 
eesential to extract anything like their full value. 
Mr. Jay’s account shows clearly a desire to provide 
the scientific basis for the various described, 
poe Ro M ee m ree ee 
underlying physical principles in the form of an 
appendix. This allows him to proceed without 
seriously overloading the average reader at any 
point. Mr. Dean succeeds very admirably in this 
game respect by virtue of his ready ability to 
draw neat analogies from more familiar fields of 
experience. 

The specialist will find a great deal to interest him 
in these books. The comprehensive of the 
authors over flelds involving phyaios, chemistry and 
engineering serves to olarify the principal trends in 
the whole project. In spite of unprecedentedly firm 
control of publication, there has been e great number 
of papers the various laboratories involved, and 
these books help in relating many of these iali 
publications. Both books start with prospecting for 
ore and go as far as the pile for energy production 
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or the door of the weapons factory. Mr. Dean side- 
steps actual weapon production; but he has many 
interesting and timely pointe to discuss concerning 
testa, stockpiling, strategy and other related topics. 
Regarding testa, many scientists will envy electricians 
who can earn 800 dollars a week, even if the circum- 
stances are exceptional In addition to handling 
weapons, Mr. Dean considers security and the 
Russian effort; here he shows & reasonable middle- 
of-the-road approach which will be favoured by many 
and which oan provoke very few. 

In one respect both writers, through no fault of 
their own, leave the reviewer rather unhappy. Much 
of their effort is ded in demonstrating how well 
both programmes have been handled. This 
to be & rather barren effort as there are no 
ug ania or very few, in this fleld. Both are 
nati efforta, and security prohibits any estimate 
of the cost of an atom bomb or even an ounce of 
plutonium, say. It is somewhat like the situation 
when the management insists that it has cleverly 
handled affaira, but nevertheleas refuses to give any 
financial statement on the operation. It is difficult 
for the shareholders to join the eulogy no matter 
how thetic they feel towards the claims of the 

nn Apart from this question of what might 
termed efficiency, there is left with the reader a 
very Teal sense of difficulty in estimating how long it 
will be before piles supply useful energy on & oom- 
mercial basis. 

There is a compactness and neatness in the British 
programme as described which contrasts rather 
strongly with the apparently more haphazard and 
empirical approach in the United States. Yet some 
how one is impreased with the feeling that the latter 
method would probably achieve real resulta very 
quickly if ib was directed mainly along the line of 
peaceful applications. The main contrast, indeed, in 
the two countries is nob in technological matters, 
although differences do appear here (as, for example, 
in the processing of ores), but rather in its organize- 
tion, The American scheme of awardmg contracts 
to industrial companies, mostly of major standing, on 
a cost plus nominal fee basis does not have & real 
counterpart in Britain. Although many well-based 
objections can be made to the American system, and 
these are fully and frankly voiced by Mr. Dean, one 
is yet aware of the enormous benefita that can accrue 
when it proves successful. One feels that the more 
tightly governed British effort could result in & 
severe handicapping of the major firms m the inter- 
national race towards successful tackling of the many 
original scientiflo and technological problems created 
in the widespread application of atomic energy in & 

time economy. Names such as Du Pont, 
Electric, Westinghouse and Union Carbide 

and anita, seer throughout the American report, 
and in instances the whole problem is left to 


‘these concerns. The difficulty of ensuring that full 


use ig made of the nation’s skill is vated by the 
fact that the British efforts was delayed by the 
transfer of the whole of the Britiah personnel to the 
United States during the War. Thus the American 
manufacturer had & big start in the new fleld, and 
his progress in the construction of ship reactors 
(submarine) ia perhaps an especially noteworthy 
example of this. 

The above is merely one of the many issues that 
will ocour to the thoughtful reader of these two 
authoritative and excellent accounts of the work m 
atomic energy. All non-specialists are mdebted to* 
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each of the writers for bringing under one oover Bo 
much of & subject which is of vital concern to all. 
Both books oan be very highly recommended. They 
are in no sense in competition with each other— 
they are, m fact, complementary. They are excel- 
lently produced and cheap for books of their type. 
Tt is unfortunate that Mr. Jay’s work is not produced 
with & more durable cover. 8. O. CURBAN 


PHILOSOPHICAL ANALYSIS OF 
‘OBJECTIVE’ PROBABILITY 
IN SCIENCE 


Sclentific Explanation 

A Stady of the Function of Theory, Probability and 
Lew in Boienoe. By Richard Bevan Braithwaite. 
(Based upon the Tarner Lectures, 1040.) Pp. xii+ 
876. (Cambridge: At the University Press, 1953.) 
40s. net. 


HE eleven chapters of this book are intended 
to examine (or re-examine ?) the logical features 
of all sciences. The term ‘science’ is understood to 
mean & hierarchical deductive system! in which the 
lowest-level generalizations from the observed facta 
are deduoed from more-general higher-level hypo- 
theses. This‘ very general level of discussion is 
maintained in Chapters 1-4 (introduction ; scientific 
deductive systems and their representations; the 
status of theoretical terme in science; models for 
Bolentiflo theories, their use and misuse). Also, the 
same general tone is characteristic of the last four 
chapters (the justification of induction; laws of 
Nature and causality; causal and teleological 
explanation; explanation of'scientiflo laws). The 
middle of the book, composed of three chapters 
(statistical hypotheses, probability statements and 
Class-ratio arithmetic; the meaning of probability 
statements within a scientific system; the choice 
between statistical hypotheses), is much more o 
than the rest and deals with the gnoeeological 
questions related to modern theories of probability 
and statistics and, more particularly, to the applica- 
tions of these disciplines in experimental sciences. 
In his preface Mr. R. B. Braithwaite states that, 
“if I were asked what there is that is original in 
this book, I should mention specifically the accounts 
of probability as used within a science (Chapters 
V and VI) of the relation between scientific theories 
and ‘models’ of (Chapter IV), and of teleo- 
logical explanation (Chapter X)". With respect to 
the other parte of the book, the originality of the 
author is limited to exposition. No doubt, because 
of my personal inclination, the most in I 
perte of the book & to be Chapters 5-7, whioh 
are given to probability and statistios.  Sinoe the 
oe of J. M. Keynee's ‘Treatise on Proba- 
bility” (1921) and through the writings of Bir Harold 
Jeffreys, the philosophical literature on probability 
has mostly been based on the view that the term 
robability reflecta in some way the intensity of 
belief of an individual in a given proposition. For 
called ‘subjective’ 


of the mathematical machinery and on ita applica- 
tions to the various branches of empirical science 
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ial part is played by relative 
frequency. This ‘relative frequency’ is attached 
to the a ce of various ‘events’ in repeated 
‘trials’ ei going on by themselves or performed 
by man. The idealized relative frequency became 
labelled with the same term ‘probability’. Since 
the assertion that probability (understood as an 
idealized relative frequency) of a given event has a 
I value p may be veri experimentally, 
relevant theory is sometimes called the ‘objective’ 
theory of probability. 

Perhaps because of the enormous field of lica- 
tions (physics, astronomy, biology in general and 
heredity in particular, social sciences and experi- 
mentation) that kept the scholars busy with imme- 
diate specific problems, the existing philosophical 
literature concerned with ‘objective’ probability 
appears to be much less rich than that dealing with 
the ‘subjective’ probability. The honour of initiating 
the philosophical study of objective probability 
seems to belong to R. von Mises ('Wahrschein- 
lichkeit, Statistic und Wahrheit", Vienna, 1928). 
To my know , the present book represents the 
next (after von Mises) serious effort to analyse the 

ition and the meaning of objective probability 
In the of modern science. 

While the author’s attitude towards probability 
in science seems to coincide with that of von Mises, 
there are very considerable differences in the develop- 
ments. First, Mr. Braithwaite refuses to adopt 
von Misee's definition of probability as the limit 
of relattve frequency. The definition adopted, based 
on the so-called ‘class ratios’, is essentially the same 
as the now olassical definition of Kolmogoroff. 
(Here, however, somewhat to my surprise, the author 
ig reluctant to deal with inflnite seta and measure.) 
Furthermore, at the time when von Mises wrote his 
book the basic concepta of the modern statistical 
theory were much less clear than they are now, and 
this is reflected in von Misee's writings. Mr. Braith- 
waite has benefited from his proximity to the 
Cambridge Statistical Laboratory and, with the 
acknowledged co-operation of F. J. Anscombe, has 
mastered the young mathematical discipline. As & 
result, his book appears to contain the first pre- 
sentation of the principles of mathematical statistica 
intended for a non-technical reader. This presen- 
tation is concise and at the same time quite inclusive, 
fram the theory of testing statistical hypotheses, 
through estimation, to the general theory of statistical 
decision functions. Also, and this is quite an achieve- 
ment, Mr. Braithwaite’s presentation of the theory 
is devoid of the various misty mysticiams so frequently 


(the 
statisticians) will do well to read Mr. Braithwaite’s 
book. Some of them will probably disagree with 
him on & number of points, but the proceas of dis- 
agreeing will be instructive. In general, the book 
ia likely to be interesting to everyone anxious to 
attain a unifled outlook on science. 

One bibliographical remark seems in order. The 
oonoepb of loes function, L(h,, h,), that representa 
the financial loss to the statistioian who accepts the 
hypothesis À, when, in fact, an alternative hypo- 
thesis A, ha to be true, is frequently attributed 
to Wald. hare ta Bore Jue Goat A for this because 
in modern times Wald was the first to make extensive 
use of this concept, combining ib with the ‘minimax’ 
idea. However, it is interesting that the logs function 
appears in the writings of Laplace in the form of 
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‘detriment’ that one will suffer when using an 
estimate 6 of a the true value of which 
is 6. Laplace chose a particular form of the function 
to represent the ‘detriment’, namely, 18- 0|. Later 
on, the same problem was considered by Gauss, 
who noticed that muoh simplicity is gamed by 
assuming the alternative form of the detriment 
L(0, 6) -(8— 8). Incidentally, the adoption of 
this form. of loss function mitiated the theory of least 
squares and caused the contemporary tion 
"d dena ek a SH Us 
exactly the expectation of the detriment. In more 
modern times, the concept of the loss function or of 
detriment appears frequently in the writings of 
F. J. Edgeworth, but then, for some reason, became 
entirely fi In 1988 the concept was re- 
discovered. E. 8. Pearson and myself (Proc. 
Camb. Phi. Soc., 29; 1938), and combmed with 
the notion of what is now known as the mmimax 
policy. However, after formulating the idea, we 
did nothing with it. The next rediscovery of the idea 
was due to Wald, who used it to the fullest extent 
and on it built his remarkable general theory of 
statistical decision functions. JERZY NHYMAN 


HIGH-SPEED FLUID FLOW 


Modern Developments In Fluld Dynamics 

High Speed Flow. Composed under the mgis of the 
Fluid Motion Sub-Committee of the Aeronautical 
Research Council. Edited by L. Howarth, with the 
assistance of H. B. Squire and the late C. N. H. 
Lock. (The Oxford i ing Science Series.) 
VoL 1: . Xvi+476+9 plates. VoL 2: pp. viii+ 
400 +17 plates. (Oxford: Clarendon Prees ; On: 
Oxford University Prees, 1958.) 845. net the set. 


Ó iss publication of these two volumes on sero- 
om phenomens as affected by the oom- 
P iliby of the air will satisfy a lang-felt want by 
many workers in the aeronautical field. Like their 

rs, these volumes appear under the segis 
of the Fluid Motion Sub-Committee of the Aero- 
nautical Research Counoil, but the editor is Prof. L. 
Howarth in place of Prof. 8. Goldstein, to whom 
the work is dedicated. 

The original volumes dealt only with the problems 
of fluid dynamics at speeds sufficiently low for the 
density of the fluid to be oonsidered & constant. The 
very rapid progress of flight into transonio and 
supersonic regions has produced & great demand for 

io data at such high speeds, where the 
effects of variations of density, viscosity and tem- 
perature can no longer be neglected and indeed play 
a dominant part in determining the nature of the 
flow. These two volumes set out to supply this need 
as far as is le at the present time when many 
of the prob involved are far from oompletely 
solved. The editor and his collaborators are to be 
congratulated on the uction of a fine work, 
especially as they must have felt themselves greatly 

bythe lack, in very many cases, of 
sufficiently extensive experimental data to enable 
them to asseas the validity of approximations 
necessarily made in the theoretical treatment of the 
stibject. 

Tt can truly be said that in this field theory has 
outstripped i + and that the great need of 
thoe moment is a systematic body of experimental 


NATURE 


‘deals mainly with the 


April 3, 1954 Voi. 173 


data such as has been amassed during the past 
thirty years or 80 for the case of low-speed flight. 
There are two reasons for this lack: im the first 
place, problems of high-speed flight have been under 
intensive consideration for a comparatively short 
time ; and in the second place, the equipment needed 
for their adequate experimental study 18 much more 
elaborate and expensive than that which sufficed for 
low-speed problems. 

Dealing first with the theoretjoal side, which is 
the special province of the first volume, the fleld of 
investigation divides itself roughly into two parte. 
There is first the range of speeds from that at which 
compressibility begins to matter to that of sound, 
and this range is particularly difficult from the 
theoretical point of view when the fleld of flow 
comprises both subsonic and supersonio velocities 
and is characterized by shook waves of limited 
extent springing from the surface of the body oon- 
sidered. Secondly, there is the true supersonic range 
in which velocities are everywhere supersonio, 80 
that the mathematician is no longer confronted by 
equations of both elliptic and hyperbolic in the 
same fleld of flow. There are not yet, in , any 
eagles analytical solutions of flow problems m 
which limited shock waves exist, but only in the 
cases where the speed is below that at which shock 
waves form or above that at which the flow is oom- 
pletely supersonic. Nevertheless, it is possible to 
throw some hght on the intervening region by 
approximate methods. 

After a general introduction and description of 
high-speed flow, the equations of flow m gases are 
elaborated, and in succeeding chapters the impli- 
cations of these laws of flow are traced. The method 
of characteristios is described. and the properties of 
shock and blast waves examined. The hodograph 
method is treated at some length, and there is an 

ing chapter on approximate methods, some 
of which have been of great use, despite their 
limitations, in giving the aeronautioal engineer o 
basis for supersonic design. Problems of unsteady 
flow are next considered and complete the review of 
theoretical methods as applied to flow in an inviscid 
fluid. The last chapter, on boundary layers, shows 
how the methods previously develo for incom- 
preesible flow have extended to the compressible 
case, and also contains some account of the inter- 
action of shock waves and boundary layers, a subject 
as yet far from being completely understood. 

The second volume, apart from 

experimental study of high- 
speed flow. An &ocount is given of the eden 
and methods that have been devised for such 
research, including force measurementa, determma- 
tion of preesure distribution, and visualization of 
flow by shadowgraph, schlieren and interferometer 
ape m Two chapters follow in which some of the 
available results are given on aerofoils and cylinders, 
and on bodies of revolution, illustrated by numerous 
diagrams and some excellent flow photographs. The 
discussion on bodies of revolution 1s confined mainly 
to spin-stebilized projectiles, and it is pointed out, 
quite rightly, that the study of projectiles took 
workers into the supersonio fleld even before flight 
was regarded as a serious possibility. It is an inter- 
esting thought that two apparently widely separated 
investigations, external bellistios and the aaro- 
dynamics of flight, have now merged together, and 
each oan help the other in no small measure. The 
last chapter of the second volume deals with the 


its last chapter, 
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problem of heat transfer at high speeds. This is a 
matter of very great importance, and one that will 
become even more i t as flight 
increase, for ib seams that the ultimate speed 
of man- ing aircraft will be set by the thermal 
problems involved. Theoretical methods of dealing 
with heat transfer are considered, and their pre- 
dictions, compared with experimental resulta, Indicate 
that knowledge is in a fairly satisfactory state, 
oonsidering the complexity of the problem. 

The present volumes, like their predecessors, are 
provided with very copious references to other work 
on the subjects discussed. Recent in the 
theoretical and experimental study of high 
fluid dynamics has been very extensive i 
because of its obvious and vital importance in the 
development of air defence, and it is quite imposible 
to treat more than the broad outlmes of the subject 
even in two fairly large volumes. The reader who 
wishes to look more closely into any particular pert 
of the subject will find the references of great 
value. 

While much of the theoretical matter is funda- 
mental and will stand permanently, there seems little 
doubt that the present intensive experimental pro- 
granime, in Britain and elsewhere, will very soon 
anable the subject to be treated far more full For 
the moment, the present volumes form ose A the 
most complete account of the subject yet published. 

Enxwmer F. Rau 


|» MASS SPECTROMETRY 


Modern Mass Spectrometry 

By Dr. G. P. Barnard. (Physics in. Series. ) 
Pp. 826. (London: Institute of Physics, 1953.) 
50s. 


ANY still think of the mass spectrometer as a 
academic instrument, details of which 
have to be remembered only long enough to pass 
examinations in physics, whereas, as Dr. G. P. 
Barnard’s book shows, it is now a tool 
whioh has successfully invaded the world of industrial 
and biological research. The last five chapters of 
the book are, m fact, devoted to a discuasion of some 
of the problems tackled by mass spectrometers. 
The longest: of these chapters concerns only one 
application—the analysis of hydrocarbon mixtures; 
and here the actual position is well reflected, for it 
ia in the oil-refining that mass spectro- 
meters are now most used. The following chapter 
is devoted to applications in chemistry ; SS gra 
is concerned with the use of mass 
biology. The latter oontains also much metal 
material of & general nature on the techniques 
peculiar to stable-isotope tracer work with deuterium, 
carbon-18, nitrogen-15 and oxygen-18 respectively. 
Other shorter chapters are concerned with geology, 


physica, nuclear and engineering. 
It should not be t, however, that the mass 
spectrometer is not i discussed in detail, for more 


than half the book is devoted to its general theory 
and design. Dr. Barnard’s work on gaseous ion sources 
and their errors is well known, and his chapter on 
ion sources should therefore be approached with 
some . The allotted to sources suitable 
for solid samples, however, is amall; largely, of 
course, because little work has bean published about 
them. Ma ee eee er of their in- 
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conveniences and inefficiency the use of a source of 
this type could often, one feels, short-circuit a 
routine chemical operation Involving small quantities 
of ys a-laborious affair. 

t is in those sections of the book dealing with 
more fundamental matters that a few obsourities 

. Thus, in the section dealing with circular 
motion of & particle in & uniform tio 
fleld, we find the statement “there is no 
acceleration but a constant angular aooeleration''. 
Again, electrostatio units are used here, but later, 
without warning, & formula appears which is based 
on Gaussian units; and on p. 73 we read of the 
"normal to a point". Buch minor matters, however, 
are few m number and do not detract appreciably 
from the value of the book as a whole. 

One cannot conclude a review of this book without 
mentioning the very full list of references, containing 
ml m cuc e iu 
For its size, the book is expensive; this is doubtless 
because the publishers cannot expect to sell it in 
really large numbers, for its material is somewhat 

Yet for this very reason the Institute 
of Physios and the author are to be congratulated 
on their enterprise, for the book will be of great 
utility to many research workers in helping them to 
appreciate the possibilities—and lmitations—of mass 
spectrometers. D. F. BRAOHER 


."STRASBURGER'S TEXT-BOOK" 


Lehrbuch der Botanik für Hochschulen 
von E. Strasburger, F. Noll, H. Schenck 
F. W. Schimper. 28. Neu Beerbeitete Auflage. 
von Prof. Hans Fitting, Prof. Walter 
Schumacher, Prof. Richard Harder und Prof. Frantz 
Firbas. Pp. xii+651. (Stuttgart: Gustav Fischer 
Verlag, 1054.) 28 D. marks. 
FUTURE historian of botanical literature, sur- 
Eon nen a R ODE 
present period as the heyday of text-books, 
dr hoe ee ee Db Mc 
‘Intermediate’ level; the reflective, contemporary 
teacher may easily find himself wondering how long 
the large (and expensive) text-book will continue to 
hold its own in schools and universities, The volume 
being considered here is, of course, the one that haa 
pi or he Spa ase m E 
as “Strasburger’s Text-book’’. In parenthesis, 
mag pakare acts tae the aitik and aai Knoli 
edition, translated by Prof. W. H. Lang and pub- 
lished. by Messrs. Macmillan in 1980, was based on 
the seventeenth German edition. Now, in this, the 
twenty-sixth German edition, we may say that not 
anly does the soul go marching on, but also the body, at 
least in tts general framework, bas remained relatively 
unchanged, although it has bean appropriately 
brought up to date within the limitations of that 
framework. On the title-page acknowledgment is 
still made to its original authors of 1884—Strasburger 
and his colleagues—and in the prefatorial matter the 
comprehensive authorship of the several sections 
during the past seventy years is set out. 

As in the earlier editions, the book begins with 
morphology, which is subdivided mto oytology, 
histology and organography, with a short section 
dealing with the theory of deeoent and the origin of 
adaptations. In the second section, physiology is 
considered under metabolism, development (actually 
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changes of form) and movement, pense Anat Mis 
effect of environmental factors bemg considered as 
subsections of the physiology of development. The 
third section, which deals with the systematic 
arrangement of planta from Schizophyta to Mono- 
cotyledoneae, retains the general form of earlier 
editions, though within some subdivisions and classes 


ably fram those in earlier editions and also from those 
in what may be described as recent standard works. 
The Algae afford one example of this, the retention 
of the concept of Pteridophyta another. As the 
IDA in this section are very oon- 
densed, and as we have by no means come to a stage 
of finality im the resolution of the problems of 
taxonomy, it ee d pas Impossible in & short 
review to enter mto on this aspect. The most 
evident single new addition to the origmal publication 
is the inolusion, since the twentieth edition, of a 
section on plant geography. 

The reviewer of a broad conspectus of the subject 
such as this naturally tends to test it by sarutiniring 
in detail those sections with which he himself is most 
familiar. On the basis of this criterion it can be said 
that this new edition has been ensively 
modernized—review literature as recent as 1952 is 
cited in some of the sections—and that the student 
oan gain &ooems to representative reoenb and con- 
temporary date and ideas, if not in the unavoidably 
condensed text, then from the judicious selection of 
literature cited at the end of the book. We have, in 
short, the qualities and limitations of the old sub- 
stantial “‘Strasburger’, with some of ita ooloured 
illustrations still retamed, and stil affording & 
comprehensive and representative survey of goientiflo 
botany in its many branches. O. W. WARDLAW 


PROGRESS IN PHYSIOLOGY, 


1952-53 


Annual Review of Physiology 

Viotor E. Hall (Editor), Jefferson M. Crixmon and 

Arthur C. Giese (Associated Editors). Vol. 14, 1952 ; 

Peete Vol. 15, 1958; pp. x 4-558. (Stanford, 
Annual Reviews, Ins. ; London: H. 

Lewis and Oo., Ltd., 1952—58.) E eee N 


VERYONE with any interest in physiology must 
be deeply grateful to those o produce the 
“Annual Review". The lists of contente of the 
volumes for 1952 and 1958 promise good reading, 
with an attractive mixture of young men and famous 
names. The editorial policy in choosing fields, the 


articles for these volumes and the h 
reviews will reflect the personal views 
are obviously enlightened; and yet there is scarcely 
more than one article in each volume whioh one 
reads with pleasure as well as profit. 

There are a few minor blemishes. It should be easy 
to remove more of the errors in English grammar of 
the European contributors, and one could wish that 
time permitted the correction of comments which 
seem to be unintentionally ambiguous. The real 
difficulty lies in the degree of respansibility which 
any one author feels able to accept for passing over 
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nonsense in ailence, praising discriminatingly, 
criticizing even widely accepted views, and on 
occasion proposing some new framework to carry 
the facte available. 

Selection of papers to be mentioned cannot be 
easy. One author pleintively remarks that three 
ne articles on the thyroid have appeared 

the past two years. While the “Quarterly 

Index" and the newcomer, the “Current 
List of Medical Literature of the U.S. Armed Forces 
Medical Library", are available, there is no need for 
"Annual Review” to catalogue. I feel that even 
more vigorous selection of titles is unlikely to leave 
many gems in obscurity, and that reviews with more 
than two hundred references are overladen and 


indigestible. Other evasions of duty include the 
habit of saying that “the resulta of author are 
not consistent with current concepts’. Surely this 


ly sitting on the fence. To say that A says 
white but ‘m contrast’ B says black, usually means 
that the reviewer has not bothered to see if A and B 
are working in comparable conditons. 

Here and there reviewers can be heard grinding 
their private axes; but with such a glorious oppor- 
tunity the temptation must be difficult to resist. 
One practice which should be sternly reased by 
the ris Prof. J. F. Fulton's habit of publishing 
extracts from letters from authors on their unpub- 
lished experimental results. Clearly the reviewer has 
little chance of judging for himself the marae ad 
of work reported in letters, and he is 
the preserves of the reviewer for 1955. Fulton 
includes an attack on cybernetics on the grounds 
that it offers nothing new and has 
ee ere eee among students. I feel 

oere tremor should be considered from 
the point of view of stable and unstable feed- baok 
mechaniams, instead of being ascribed, as it is now, 
to irregularities of muscle action. The present view 


seems both unhappy and confused. 


Two most enjoyable were those of Alan 
Burton on “Poripheral  Chroulation” in the 1953 
volume and J. R. Robinson and R. A. MoCance on 
“Water Metebolimn" m the 1952 volume. As 4 
former physicist and for the past twenty years e 
biophysicist, Burton is well gnam to castigate 
pretentious nonsense in physi aspects of physio- 
logy. His comments on “pulmonary capillary pres- 

sure’, on the calculation of the area of stenosed 
mitral valve and on "coupled elastio rams” are well 
deserved. It is not that while d guoh 
Dn he is occasionally unkind even. 
unfair ore of such vigorous criticiam would have 
a salutary effect on authors. 

The paper by Robinson and MoCanoe is chiefly: 
memorable for an expansion of ideas put forward 
previously by Robinson. They state the current 
view that all cells are in oemotio equihbrium with 
their environment, together with the experimental 

, and decide that the current theory is 
not worth preserving. The alternative, that active 
of water is occurring acroas the walls of 
most cells and that their apparent equilibrium is in 
fact & dynamio steady-state, ‘seems to provide & 
better starting-pomt from which to appreciate the 
differences between tissues, and 15 makes it poamble 
to begin the interpretation of whole ranges of data. 
Fortunately such changes in outlook occur rarely; 
but in ite short history "Annual Review of Physio- 
logy" oan boast of a few such papers to which we 
turn again and again. D. WarrrgRIDGE 
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British Association for the Advancement of Science ' 


Mathematical Tables 
Vol 10: Bessel Functions, Part 2, Functions of 
Positive Integer Order. on behalf of the 
Committee for the Calculation of Mathematical Tables 
by W. G. Bickley, L. J. Comrie, D. H. Sadler, J. C. P. 
Miller and A. J. n. (Published for the Royal 
Society.) Pp. xl--255. (Cambridge: At the Univer- 
sity Preas, 1952.) 60s. net. 

"Ds volume, to quote the preface, is the last of 

the series of British Association Mathematical 
Tables and is thus both the fulfilment of a long- 
standing promise and the completion of a task. It 
forms & companion to Part 1 (Bessel functions of 
orders rero and unity), containing, as it docs, tables 
of functions of integer orders from two to twenty, 
inclusive. 

There is a comprehensive introduction of some 
forty pages consisting of pege-index diagrams, an 
account of the preparation of the tables and the 
methods of interpolation used therein, together with 
& bibliography, a summary of notations and a most 
valuable list of the definitions of the functions and 
the relevant formulm. 

The tables themselves are divided into eight dis- 
tinct sections. The first gives Ja(x) for the arguments 
0-25 to eight decimal places, and the second a similar 
table for Y«(z). In the third and fourth, the functions 
e"l.(r) and oK,(m) appear to eight figures for 
arguments 0-20. Second differences are i In 
all four cases, and the interval of t 
generally 0-1, but in smaller arguments sometimes 
The last four sections deal respectively with 
Jn(z), Ya(z), Ialt), Kalm), the entries here bemg to 
ten figures with a uniform interval of 0-1. The 
ranges of argument are asa before, but this time no 
special provision is made for interpolation. 

Meticulous care has been taken in the tion 
and reproduction of this series of B.A. Tables by all 
oonoerned, &nd this particular volume oonforms to 


the usual high standards. J. H. PEARCRH 
Proteins and Enzymes 

By Kaj Ulrik Lmderstrem- . (Lane Medical 
Lectures.) (Stanford University lications : Uni- 


versity Series, Medical Sciences, Vol. 6.) Pp. ix+1165. 
(S ord, Calif.: Stanford University Preas; Lon- 
don: Cambridge University Prees, 1952.) 94». net. 
N? laboratory has devoted itself so long to the 

fundamentál problems of protein chemistry 
as the Carlsberg, and in these lectures Dr. K. U. 
Lmderstrem-Lang has presented some of the topics 
pursued there during the past twenty years. If any 
short description is possible, it might be said that 
they truly reflect in the elegant simplicity of experi- 
ment and deduction the great tradition of Sørensen. 
The first two leotures describe the development and 
opp oaoa of ultramicromethods in biology, a many- 
gi research to which Holter's name is inseparably 
linked. One feels here that a rin have 
shared equally in producing these iful methods, 
which have been applied to such varied material 
as moths, carnivorous plants, sea-urchin egg, 
gastric muooea, barley Chaos chaos. 

Two lectures are devoted to the initial action of 
proteolytic enzymes on proteins and the conversion 
of ovalbumin to p umin. The latter has the 
greatest signifloance for interconversions which are 
much more important physiologically—the clotting 
mechanism and the activation of zymogens. This 
last topic is itself explored and discussed in relation 
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to the action of proteolytic enzymes themselves: 
whether they mitially accelerate the opening out of 
the protein molecule. The methods used, changes of 
rotation and molecular volume, are characteristically 
simple. 

The last topic deals with the biosynthesis of the 

ptide bond—not, as the title declares, the bio- 
logical eyathasis af protein This is & most useful 
and precise account. It ia appropriate to add that, 
m contrast to the factual impersonality of much 
Bolentiflo writing, moet readers will appreciate the 
familiar style, the clarity and individuality of the 
presentation. KENNETH BAILEY 


High Energy Nuclear Physics 
I of the Third Annual Rochester Con. 
ference, 18—20, 1952. led and 
edited by H. P. Noyea, M. Camao, and W. D. Walker. 
Pp. iv+110. (New York and London: Interscience 
Publishers, Ino., 1953.) 2.00 dollars. 
HIS record contains a résumé of the talks and 
discussions offered by the participants to the 
third annual Rochester conference on “Hi Energy 
Nuolear Physics", held during December 18-90, 
1952. It is & very attractive record and one of the 
liveliest I have come across. This is due partly to 
the excellence of presentation and the topicality of 
the subject-matter offered. It reflects the spirit of 
informal discussion by reproducing the contributio 
in approximately verbatim form, often lightening 
controversial matters with speech and counter-speech. 
The excellent summary by E. Wigner of the 
"Present Status of the Charge Independence and the 
Saturation of Nuclear Forces” opens the volume and 
ia followed by contributions from various experts in 
the fleld. Next oome the following: pion production 
and pion-nuoleon scattering (under the chairmanship 
of E. Fermi); UP url ceci generally only found in 
CORIO T&yB; & session on the super-heavy 
mesons y, x and t. Two chapters on theoretical field 
calculations and on experimental topics, respectively, 
complete the conference record. Of special interest 
to the experimental physicists in the last chapter are 
such exoiti i a8 u` and m- mesonio X-rays, 
and the decay of z* into positron and electron plus 


gamma-ray. 

On the whole, one realizes the fact that our present 
knowledge of the properties of meeons and their 
Interactions is very inaccurate and that it offers a 
wide fleld for the experimentalist who has access to 
big accelerators or is expert in cosmic-ray research. 
This conference report 1s essential for all research 
workers in this fleld and well worth reading by the 
general nuclear physicist. It costa only two dollars 
and is printed, fortunately, in big clear type. 

E. 


A Handbook of Colorimetric Chemical Analytical 
Methods for Industrial, Research and Clinical 
Laboratories developed for use with the Lovi- 
bond Comparator 

Pp.119. (Salisbury: The Tintometer, Ltd., 1958.) 15s. 

HIS handbook consists of a collection of methods 

of colorimetric analysis using the Lovibond com- 
perator with standard coloured-glass disks appro- 
priate to each determination. In all, sixty different 
determinations are described, dealing with pH 
measurements, the analysis of organic and inorganio 
substances, and clinical determinations of mguoh 
varied substances as p-aminosalicylio soid, blood 
phosphatase and lead. The introduction and genera! 
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description—adequately illustrated—desoribe the 
method of carrying out oolorimetric 
eterminations. 

The succeeding sections deal with mdividual 
determinations, preceded in each case with the 
relevant references to the scientific literature. ‘The 
methods, which are clear and concise, have been 
drawn in collaboration with laboratories 
in each ination. As in all colorimetrio oda, 
. it is assumed that the imi preparation has 
eliminated mterfering ces and that the colour 
ete Sika el al E 
disks, which are permanent. As pointed out in the 
introduction, “if the colour of the teat solution is 


the technique has not been followed correctly’. The 
colour quality of the light used is important, as there 
may be considerable metamerism between the colour 
of the test liquid and the coloured disks. The operator 
is therefore directed to use a “uniform source of 
white light, preferably a north window”. 

While the modern tendency is for the use of a 
spoctrophotometer or photoelectric colorimeter instead 
of visual methods, it must be admitted that well- 
standardized and authenticated colorimetric methods 
such as described have distinct advantages in sim- 
plicity and speed, and avoid certain difficulties aaso- 


ciated with complicated instruments. J. Krsa 
Yorkshire Birds 

By Ralph Chislett. . vii+385+10 plates. (Lon- 
don and Hull: A. Brown and Sons, Ltd., nd) 
268. net. 


NEW work on the birds of Yorkshire i8 very 
weloome, as many changes have taken lace 
since Nelson and Eagle-Clarke 8 book was published 
in 1900. As is the case elsewhere, Yorkshire has 
suffered duri of & oentury from 


ee dc ted 
ve been good for birds of prey, it has led to & 
great increase in carrion crows, Magpies and jays. 
A chapter ia devoted to these changes, and another 

gives a useful summary of bird migration in York- 
shire, both inland and on the coast. Spurn Point, 
at:the mouth of the Humber, is an important point 
of arrival for migrants crossing the North Sea, and 
was formerly a great haunt of collectors. Now there 
is & trapping station where birds are caught and 
ringed, and much information is being collected on 
the movements of migrantas on that part of the 
coast. The Brampton and oliffs have 
long been famous as breeding laces for vast numbers 
of sea-birda, deg ed guillomote razorbills and 
kittiwakes. MD ee ee that all is 
not well there: the kitti have inóreased, but 
the numbers of guillemots and razorbills are much 
fewer than formerly, and this, he , 18 OwIDg 
the mortality 


birds are very susceptible. i 
the land-birds have also decreased; but, at the same 
time, others have increased. All this is well described 
in the author's interesting account of each species. 

Mr. Chislett is to be congratulated on his volume, 
whioh will long remain the standard work on the 
birds of Yorkshire. 
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Volume and Integral 

By Prof. Werner W. Rogosinski. (University Mathe- 
matioal Texte. Pp. ix+160. (Edinburgh and 
London: Oliver and Boyd, Ltd.; New York: 
Interscience Publishers, Ino., 1952.) 10s. 6d. net. 


HIS small book provides an excellent intro- 
duction to the theory of the Lebesgue integral 
in n» dimensions. uu 

Part 1 is devoted to the problem of volume, the 
geometrical aspect of the integral being stressed 
throughout the book. First, seta of points are oon- 
sidered, and then the Peano—Jordan definition of 
content is discussed ; this is followed by the Lebesgue 
definition of measure. 

Part 2 first gives the theory of the Riemann 
integral of a function of n variables, defined geo- 
metrically (that is, in terms of ‘volume’), using content 
as the underlying notion of volume. The te 
integral is then deelt with in a similar way, on 
replacing content by measure. Finaly, the theory 
of the indefinite integral of a function of one variable 
is discussed. 

I agree with the author (see prefgoe) that the 
elements of the theory of the Tobagu integral 
should be included in & mathematical honours 
syllabus. This book, which is exceptionally clearly 
written, would well serve the purpose of teaching 
such matter. Some good examples are provided, 
with solutions at the end of each chapter; this is 
A recammuendatian mia bcok GF a Dare 
theoretical character. R. G. Coors 


Pétroles naturels et artificlels ] 
Par J.-J. Chartrou. (Collection Armand Colin: 
Section de chimie, No. 124.) Troisiéme édition, 
entiérement refondue. ‘Pp. 224. (Paris: Armand 
Oolin, 1952.) 260 francs. 


HIS dd eed uncut, peper-oovered little volume, 

which the poaket comfortably, is the third 
edition, No. 124, of ‘Collection Armand Oolin 
(Beotion de Chimie)". The &uthor endeavours to 
cover a wide fleld of petroleum technology in 224 
pages, size 64 x 44 in. He states his object at the 
outset: to study physical and chemical properties of 
petroleum; exploitation and refining; & chemical 
I based on petroleum products; substitute 
hydrocarbons and lubricants. Actually, he goes much 
farther than that curriculum, ambitious though it is 
for small space. Twelve chapters describe oom- 
position, chemical, physical properties of petroleum ; 


geology, surface indications and loration ; ex- 
ploitetion by drilling, wells, ghafts, ies ; storage, 
transport; refining; analysis, control of products ; 
economic applications of products 1 chemic- 


ally derived materials; world production ; hazards 
in the oil industry. There is an afterthought on 
ozokerite and asphalt (two pages |); and an amribus 
chapter, which ineludee o shalea, low-tamperature 
carbonization, hydrogenation and synthetic producta, 
completes the study. To me it seams & herculean 
task to attempt to cover in narrow compass all 
aspecta of such a highly integrated and specialized 
technology as petroleum as it exists to-day, even in 
title. At beet, ib means synopsis; at worst, much 
severed outline. To the layman, much of this text 
ig beyond him. To student or oil technologist, 
modern literature is now prodigious in ite speciabzed 
subjecta, and outlines as such are outmod Maybe 
there i8 & m Ta in French-speaking 
countries to which this little work will appeal; to 
this extent I wish ıt well. H. B. MINER 
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By R. BRIGHTMAN 


the physical aciences the amateur is still 
rendering services. Maurice Gorham, former head 

of the Television Service of tho British Broadcasting 
Corporation, has pointed out that broadcasting owes 
Its resuscitation in the ’twenties to the amateurs”. 
Their activities, enthusiasm and incessant demands, 
oulmmating at the end of 1921 in a petition to the 
Post Offloe from sixty-three societies representing 
3,300 amateurs asking for wireless 


being receiv wireless stations, in & 
way that showed clearly that what they wanted went 
beyond purely scientific teste. This time the Post 
Office yielded and authorized the Marconi y to 
broadcast speech and musio for the amateurs, to the 
extent of one programme of fifteen minutes duration 
each week, and thus the first authorized broadcast 
made from Writtle on February 14, 1922, is due 
mainly to the activities of amateurs. At the present 
day, a new organiration, to be known aa the Radio 
Amateur Emergency Network, is being formed. 
When it is complete it will molude same fifty key 
stations and about four hundred auxiliaries, all 
by amateurs. Most of the key stations are 
linked. The amateurs operating the fifty 

key stations have all undertaken to provide emer- 
gency sources of power independent of the publio 
electricity ly. 

guid Sir ty acd AS Ioton has! en Sees 
the value of the pioneer work of D. J. Heightman 
and other amateurs in oonnexion with solar-radio 
noise“, Attention, he points out, was first attracted 
to this phenomenon by the reports of wireless amateurs 
who, round about the period of the last sunspot 
maximum, noticed the existence of a curious hiss in 
their receivers on wave-lengths of about ten metres, 
which they found to ocour in day-time only, and to 
be associated with-periods of solar activity. Durmg 
the War, with the more sensitive and more directional 
ultra-short-wave receivers in operation, many further 
reporta of the ion of this.noise became avail- 
able, and Sir Edward Appleton used the period 
of pronounced sunspot activity, Jan 30 to 
February 14, 1946, to make a special detailea study 
of the phenomena. His examination of the evidence 
available confirms the theory he and J. 8. Hey had 
already advanced that the noise is due directly to 
ultra-short-wave electromagnetic radiations, which 
originate in active areas on the sun, and travel 
from the sun to the earth with the speed of light. 

The intense radio-wave emissions from sunspots 
were also first recorded by war-time opera 
Army G.L. I t. When the V2 rooket bom- 
Bardment hr Gordan bagen; every method of giving 
even & few seconds warning was explored. Among 
these, radar I used by  Anti-Airoraft 
Command were modified in the hope that the rooketa 
would give & transient radar echo as travelled 
high up in the a . They did, but it was 
soon found that short-lived echoes were obtained 

* Cantineed from p. 565. 


and warnings given when no rockets were about. 


These spurious echoes were studied by J. 8. Hey and 
his oo | m the Army tional Research 
Group, who eventually oonc that they were 


caused by meteors in the earth’s atmosphere. 

lt is, of course, soarcely correct to ascribe such 

work to purely amateur effort. It is unlikely, for 

le, that anything would have arisen from this 
latter work had not a fully tied scientist been 
responsible for investigating all such unusual oocur- 
renoes, or had not the members of the Field Study 
Course been excavating under expert guidance. They 
do, however, illustrate the force of an observation 
made by Mr. Justice Lloyd-Jacob i his Bernard 
Dyer Lecture to the Society of Publio Analysts”. 
Mr. Justice Lloyd-Jacob, suggesting that the most 
promising areas for. future scientific growth are 
those that lie between the various well-established 
scientific fielde, stressed the Importance of ool- 
laboration of the right kind if these fields are to 
be developed. What is wanted, he suggested, is 
not so muah the skill to experiment in the fleld of 
another scientist, but the competence to understand, 
to oriticize and to appreciate the experiment and 
the results that the experiment secures. Upon such 
lines the most useful teamwork was done during the 
War, and had not considerations prevented 
the publication of many of the details of this ool- 
laboration, the concepts and characteristics of the 
scientist would not have remained go unfamiliar to 
most of his fellow-men. Mr. Justice Lloyd-J&oob 
obeerved that some better understanding of the 
scientist might have saved him from those dangers 
to which mob hysteria over nuclear-flasion appear to 
expose him. It needs only superficial acquaintance 
with the outcome of security investigations in the 
United States, for example, to appreciate how real 
is the to science itself to whioh Mr. Justice 
Lloyd-Jacob alludes. 

There are other reasons, however, why the wider 
public appreciation of the scientist and his work is 
desirable. In the introduction to his ‘History of 
the Rise and Influence of the Spirit of Rationaliam 
in- Europe", published in 1865, W. E. H. Lecky 
wrote : 


"But when towards the oloee of the eighteenth 
oentury the decline of theological paasiona enabled 
men to discuss these matters in a calmer spirit, and 
when increased knowledge produced more compre- 
hensive views, the historical standing-point was 
materially altered. It was observed that every great 
change of belief had been preceded by a great change 
in the intellectual condition of that the 
success of any opinion depended much the 
force of ita argumenta, or upon the ability of ita 
advocates, than upon the l ition of soolety 
to receive it, and that that prolisposikion resulted 
from the intellectual type of i or ae 
I influences 

the predispositions which 
ultimately regulate the details of belief; and though 
all men do not yield to that with the same 
facility, all large bodies are at least controlled. A 
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change of eee opinions does not imply an 
Increase of data upon which those opinions rest, 
but & change of the habite of thought and mind 
which they reflect.... 

*. .. The doctrine, that the opinions of a given period 
are mainly determined by the intellectual oondition 
of society, and that every great change of opinion 18 
the consequence of general causes, simply implies 
that there existe a strong bias which acts upon all 
classes of men and eventually triumphs over every 
obstacle.” 

Mr. Justice Lloyd-Jacob’s remarks remind us of 
Lecky’s dóotrine of the olimate of opinion; but 
whereas Leoky had in mind particularly the way the 
discoveries of physical science were ing upon 
the domain of the anomalous and the moompre- 
hensible, and by enlarging our conceptions of the 
range of law, and revealing the connexion of 
phenomena that had formerly appeared altogether 
isolated, had formed & habit of mind far beyond the 
limita of physical science, we, in our day, are more 
concerned with the way in which publio ignorance or 
hysteria can limit the operations of science itself. 

To take one or two examples: 

The Report on the Oonservation of Nature in 

and Wales, published in 1947, observes" : 

: the long run the success of wild life oon- 
servation must depend predominantly on the com- 
pletenees with which wild life problems and their 
implications are known, and on the extent to which 
public opmion accepts them and therefore gives 
is a to the necessary measures of conservation. 

e are.i with the futility of pursuing 
wild life conservation policies which are not widely 
understood and backed by public opinion, and of 
creating a multiplicity of offences or reetriotiong upon 
the liberty of the individual, in order to curb the 
rmnieguided activities of very small sections of the 
iced : 

imilarly, Sr Arthur Tansley recorded the view 
that the establishment and fruitful functioning of 
national Nature reserves and a biological service 
‘would not be secured without a greatly increased 
permeation of the general mind with the outstanding 
i of their objects. 

. E. A. R. Ennion, addreesnng in August 1950 
the Oonference of Delegates of Corresponding 
‘Societies at the British Association meeting in 
Birmingham, likewise observed™ : 

‘Reserves oannot be administered properly by 
remote-control committees whether of strictly 
soientiflo or of predominantly sentimental com- 
position. Still leas could reserves be supervised 
successfully from a window in Whitehall. Their 
ultimate safeguard lies in the studied care and 
vigilance of amateur fleld naturalists up and down 
the land." 

In August 1951, Dr. D. A. Allan™, surveying the 
“Soottiah Soene” in his presidential addrees to the 
same Conference at Edinburgh, remarked that the 
trained biologist required to iso Nature 
reserves and to carry out ecological research involved, 
needed the support of “a special Home Guard of 
local amateur naturalists, including botanists, entomo- 
is ornithologists and zoological specialists". 

ides this scientific and practical aspect which 
obviously oalls for a real effort at education, there is 
& cultural or spiritual aspect which is no lees impor- 
tant. As the Huxley Committee obeerved'*, the 
educational beneflte to be bad from a constructive 
wild-life policy extend beyond the cultivation of a 
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healthy public opinion and the technical training of 
science students to the wider sphere of general and 
adult education. In this context there is a quotation 
from the third report of the Nature Reserves In- 
vestigation Committee: ‘A serious student, whatever 
his calling, who could visit and have intelligently 
demonstrated to him even a good example of the 
sites here proposed, would have reoei a liberal 
education in one of the most stimulating and 
formative fields of thought’. By building up an 
appreciation of the interest and beauty of Nature 
and Mni consciousness of the aims of conservation, 
the Huxley Committee considers that the adult 
educational facilities provided in the Nature reserves 
would complement and ease the work to be done m 
National Parks. Now that the Nature Oonservancy 
is well established, it can be confidently expected 
that, with Mr. E. M. Nicholson aa ita director-general, 
who is probably even better known as an ornitho- 
logist than as senior Civil servant who had been 
secretary to the Lord President's office sioe 1945, 


"there will be no failure to cultivate the amateurs 


orb and co-operation, and that the Conservancy 

encourage and, where possible, extend voluntary 
efforts in’the field of research, ially ecological 
research, for which it is responsible. : 

This is not all, however. Prof. S. W. Wooldridge 
has stated that at no time did the youth of 
Britain need more greatly to be shown the mental 
stimulus combined with solace of mind and spirit 
which come from learning to read and understand 
the oountry*!. It is of vital importance that interest 
in Nature and in living things should be stimulated 
and enoouraged by every possible means. Only by 

ing this side of people's minds oen we 
hope to counter excessive preocoupatidn with stark 
mechanism and the crude materialam to which it 
often leads—so dangerously characteristic of modern 
civilization—by. a deeper I of living 
beings and of life. Sm Arthur Tansley™ also has 
urged that this is as important to the continuation 
of civilization as an ever-deepening mg of 
Nature and of the complex structure and working of 
her productions is the very foundation of most of 
man’s practical activities—im the first place his own 
physical and mental health, then agriculture and the 
care of animals, and then such pursuits as forestry, 
control of water Supply, and 80 on. 

The work of the Council for the Promotion of 
Field Studies, formed in December 1948, largely on 
the initiative of Mr. F. H. C. Butler, ita present 
director, is appropria considered in this context. 
Briefly, the aims of this Council, which was inoor- 
porated on June 18, 19840, are to provide facilities 
for every of fleld-work at first hand, and to 
set up for purpose residential fleld-study and 
research centres, distributed throughout the country, 
in localities selected for the richneas and variety of 
their ecological features, geological and geographical 
interest and archsological and historical i rtanoe. 
The fleld-centres are available alike to BOTIOUS 
workers in the field, whether amateur or professional, 
whether as individuals or as members of a class from 
& school, training coll or university; from a4 
county college, ie college or youth service ; 
whether as independent workers or as members of & 
research team, learned society or other corporate 
body. The Council wishes to co-operate closely with 
local societies and fleld olube, and through the centres 
should also be able to play an important in the 
training of the community in sound wledge, 
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sethetic appreciation and proper use of the country- 
side. The centres are intended just as much for the 
individual ‘“‘amateur nature lover” as for parties from 
universities, training coll and schools; in fact, 
it is one of the aims of the Council to encourage and 
help the ordinary person with an imterest in some 
branch of natural history who wishes to leern more 
of this or allied subjects. It is preoisely becsuse they 
are not direotly concerned with education that 
‘amateurs’ contribute to & mixed the spirit of 
genuine interest and enthusiasms which has nothmg 
to do with examination results. Their contribution 
to any course is valued. They are 
BO often people of wide experience that they have 
@ special contribution to make to discussion and 
argument on any oourse, and the work of the 
centres suffers accordingly when there is none in 
reaidence. 

Since the first of the fleld-centres opened its doors 
at Flatford Mill im May 1946, more than 15,000 
resident students have passed through them and the 
amateur naturalist has been &ooepted on a really 
large and comprehensive basis**. There are at present 
four such centres situated m totally contrasting types 
of country.  Flatford Mill itself is ially well 
placed for the study of hydrobiology, and it is hoped 
here to develop besides long-term recording of 
hydrobiologioal conditions, inoluding temperature 
changes in & slow-moving river, & rola ales 
for ecological research. Tho Juniper Hill Fill Centre, 
near Dorking, offers rtunities for the geo- 
graphical kiterieotation. of landscape, the siting and 
growth of settlements, plant and animal ecology and 
general nature study on the North Downs, the 
western Weald and the outer frmge of the London 
basin. The Dale Fort Centre, near Haverfordwest in 
Pembrokeshire, is particularly adapted for the study 
of bird life and marie biology and the ecology of a 

coast. It offered in August 1952 for family 
parties, as an experiment, a holiday course based on 
the wind and the sea. An integral part of this Centre is 
the Skokhohn Island Bird Observatory. The Malham 
Tarn Field Cantre near Settle offers opportunities for 
the study of bird life and mammal life in characteristic 
limestone regions of the Yorkshire dales, i 
also courses on insects and on fungi, liverworts 
mosses. One feature of the work at this Centre has 
been the annual collaboration smoe 1950 of the Royal 
Meteorological Society in a course held m September, 
and each of these four centres estimates the students 
in residence, generally for a week at a time, at 1,000— 
1,200 for the season. 

While the need for facilities for fleld-work in 
Britain is thus increasing and the opportunities 
which the Counoil can offer are more important year 
by year, the Council finds moreasing difficulty in 
maintaining its centres. It has already been oom- 
pelled. to raise its weekly charges to students to five 
end & half guiness, and although some firms like 
Imperial Chemical Industries, Ltd., have made sub- 
stantial annual grants under deed of covenant in^ 
favour of the Council, much more support is required. 
both from industry and from the scientific societies 
and other bodies if all the possibilities which the 
Council's work offers for encouraging the activity of 
both the professional and the amateur soientist in 
fleld studies are to be utilized to the full. 

It should be apparent from the foregoing account 
thet already much is bemg done m Great Britain to 
close the gap between the profeasional scientist and 
the amateur, or indeed the layman generally. In few 
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countries have amateur naturalists made such 
ea cana contributions to biological knowledge over 

BO long a period as in Great Britain, but since tho 
War there have been remarkable developments in 
other countries. In a paper reviewing the tenth 
International Ornithological Congreas at Uppsala in 
1950, where the large British party included charac- 
teristically strong amateur elements, Dr. Julian 
Huxley referred to the way the mterest of the 
amateur in ornithology had been enlisted since the 
previous Congress in 1938. Besides the founding of 
the British Trust for Ornithology, which carries out 
various scientific investigations almost wholly from 
the efforte of amateurs, the Swedish Ornithological 
Society had grown to more than 1,500 members, 
mostly amateurs, since ita foundation in 1945, and 
there have been similar developments in the United 
States, Holland and elsewhere. As & result of this, 
many men and women who would, at best, have 
become amateur bird-watchers or sentimental bird 
lovers, have become interested in the scientific 
aspects of bird life, and have had the satisfaction of 
helping in research and the advancement of scientific 
knowledge. Dr. Huxley instances important new 
knowledge, for example, on the fluctuation in 
numbers of species (like the common 
heron or the great crested grebe) within & country 
or region over a period of years, or the relation of 
cluteh-size and of egg and fledgling mortality to 
geographical position and climatic variation, as dis- 
covered only „through the co-operative efforts bv 
amateurs. The British Trust for Ornithology itself, 
which exists to enoourage observation by amateurs 
and to publish the results, has, in addition to the 

ies it has completed into the numbers and 
Ita of rooks, the decrease of the corn-crake and 
the distribution of the woodoook, for some years 
been investigating the changes in the ulation of 
heronries in relation to the weather the remark- 
able spread of the fulmar. The new Observatory on 
Bardsey Island, off the Lleyn Peninsula of Caer- 
narvonshire, which is now making an appeal for 
funds on the lines adopted by the Far Isle Bird 
Observatory of Northern Scotland, is the latest of 
twelve such observatories to be established in the 
British Isles, and the fourth along the west coast. It 
owes its foundation to the mitiative of the Weat 
Wales Field Bociety and the Birmingham and West 
Midland Bird Olub, and will offer opportunities 
for work by amateurs, particularly in setting up 
the bird-catching traps and devices for the capture. 
marking with numbered leg-rings, and release of 
migratory birds. 

In the United States in 1988 the Carnegie Cor- 
poration and the American Philosophical Society set 
up a Committee on Education End Participation in 
Science which surveyed the activity of more than 
seven hundred amateur scientists in the Philadelphio 
region and organize & number of research 
, projects in which very many more participated. Out 
of thia came ‘The Amateur Scientist’’, a book written 
by the secretary of the committee, W. Stephen 
Thomas*. At about this time, too, a Committee on 
Private Research, also supported by tiie Carnegie 
Corporation, was set up at Western Reserve University 
for work in the Cleveland area. Many of the studies 
of amateurs with which it was concerned were in 
the sciences. The activities of this committee are 
described in & book by ita director, William 8. Dix, 
entitled ‘The Amateur Spirit in Scholarship’’**. 
The War unfortunately prevented an extension of 
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these promising experiments. The American point 
of view is also well mdicated m the presidential 
address to the American Association for the Advance- 
ment of Science of E. W. Sinnott, m December 
194977. In that address, entitled ‘Ten Million 
Scientists’, Dr. Sinnott pointed out that we some- 
times forget the vast areas where facts and principles 
of great soientiflo value may be d eored “with no 
more complex tools or techniques than are ab the 
command of any intelligent layman. He imstanced 
the exact distrihution of plant and animal species, 
the records of flowering dates, the analysis of tree- 
ring chronology, the variability of wild species, bird 
censuses and the records of bird and insect migrations, 
the study of peat borings, the collection and identi- 
floation of fossile, the distribution of minerals, detailed 
local weather observations, records of meteorites 
and of variable stars, time-lapse photography, and 
problems of radio transmission, as but & few of the 
many flelds open to study by the amateur scientist, and 
he added that a fresh point of view and freedom from 
bias have often led amateur to discoveries that 
his more inhibited profeesional brother had over- 
looked. 

The latest Directory of Natural History Societies 
lists some 124 such societies in Great Britam. Some 
societies, such as the Geologists’ Association, Geo- 

1 Association, Amateur Hntomologiste’ 

lety, Radio Society of Great Britam and British 

a considerable proportion of young, people. The 
Amateur Entomologiste' Society has some two' 
hundred members in & special category of junior 
ip, and the Radio Society of Great Britain 
has about five hundred. The Royal Society for the 
Protection of Birds, besides having a special sub- 
sorption for those under twenty-one, organizes & 
Junior Bird Recorders’ Club. This was founded m 
1948 and has now three thousand members between 
eleven and eighteen years of age. Members record 
observations of birds, which are used in producing an 
Annual Bird Report. Altogether there are some 
four hundred societies in Great Britain the mterest 
of which molude one or more branches of science, and 
these have already oo-operated in such matters as 
the Land Utilization Survey; British Museum 
(Natural History), bird-ringing scheme, insect im- 
migration scheme ; London Natural History Society, 
bird report ; Meteorological Society, pheno- 
logical report ; thamsted tal Station 
and National Institute for Agri Botany, crop 


ta. E 

With the growing dependence of scientific work 
upon State, or at least public rather than private 
support, ıt is more than ever rtant to secure 
such & publio bru nace | and- favourable climate 
of opinion if scientiflo work is not to be liable to 
continual and frustrating mterruptions at every time 
of financial strmgency. A volume of studies and 
sketches which Prof. J. Simmons published im 1952 
under the title "Parish and Empre’’™ constituted 
an eloquent plea for field research and historical 
approach over & wide range of what may be termed 
local studies. He directe attention, for example, to 
the general neglect of industrial history and shows 
how parish studies can be lmked up with national 
and imperial history. He indicates how the study of 
local history oan contribute not merely to the clearer 
understanding of some of our modern problems, but 
also to redreas some of the inherent m 
Local studies of this type 
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could make their own contribution to the promotion 
of & wider general understanding in the community 
of the nature of scientiflo work and thus indirectly 
to the creation and maintenance of the conditions in 
which scientific activities truly flourish. That, &s 
has been indicated, is one essential element in 
securing the continuous public support which the 
effective prosecution of scientific effort under the 
conditions of to-day demands. It is fostered also by 
the very existence of the amateur scientist and his 
wide distribution all sections of the oom- 
munity. Lastly, as forthe past three centuries, the 
contribution of the amateur is important in itself: 
even to-day, without the help of the amateur scientist 
the prosecution. of research on the scale degireble into 
many problems of ornithology, meteorology and 
other problems embraced im ecology would be 
im le. In such fields, with Britam’s limited 
resources of scientific man-power, the oo-operation 


and enthusiastic of the amateur scientist are 
“ indispensable for most effective deployment of 

our trained professional scientista. 

** Gorham, 
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THE OLDEST DATED MINERALS 
OF.THE RHODESIAN SHIELD 


By Pror. ARTHUR HOLMES, F.R.S. 
University of Edinburgh 


R some years it has been that the 

Rhodesia—Tangan Shield might include some 
of the oldest rocks of the African continent}. This 
has now been confirmed by the dating of monaszttes 
supplied by Dr. A. M. and the Director of 
the Geological Survey of Southern Rhodesia. Through 
the good offices of Dr. F. H. Burstall, these minerals 
have been chemically at the Chemical 
Research Laboratory, Teddington, for lead, uranium 
* and thorium, and samples of pure lead iodide prepared 
from each. The p rtions of the isotopes in the 
lead of these samples have been determined by 
- Meore. Willidi C. Erickson and John Hoffmann in 
the laboratory of Prof. Alfred O. Nier at the 
University of Minnesota. The generous collaboration 
of these friends and fellow-workers is gratefully 
acknowledged. i 
The ‘analytical data are recorded in Table 1, 
together with the orude, uncorrected ages, as read 
from Wickman’s greph*. The highest uncorrected 
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Table 1 
(Analyses by the Chemioal Research Laboratory, Teddington) . 
Pb U Th PbAU+Th) U/(U+Th) ago 
1. 044 | 0074 2% 0-188 0-03 2,680 m.y. 
f. 0-06 O19 9:36 0-100 0-02 2,010 my. 
3. 058 0409 8 0070 001 1,500 my, 
L Monaxite from pegmatite, Hbonite Tantalum Clatms, Bikita 
District, Bouthern Rhodesia. j 


2. Monaxite from Jack Tin north of : 
pegmatite, Olatma, Salisbury 


3. Monazie concentrate from alinvtum dertved from “Lower Base- 
ment” roeks, Irumi Hills, abouts 90 miles east of Broken Hill, Northern 


age, that of the Bikita monazite, 2,680 million years 
(m.y.), needs very little correction, which is a highly 
satisfactory result in view of the extreme age of, the 
mineral. 


The first publi mdication of the great age of 
the Southern Rhodesian pegmatites was provided by 
Ahrens’, who found the mean ‘ages’ of nine lepi- 
dolites, as determined by the strontium/rubidium 
gpeotrochemioal method, to range from 1,900 + 200 
to 2,950 + 800 my. Four of the specimens, inoluding 
the ‘oldest’, were from the Bikite District, the mean 
of nineteen determinations (ranging from 1;700 to 
3,800 m.y.) being 2,400 + 200 muy. It is stated that 
all these measurements were calibrated in terms of a 
standard. idolite from south-east Manitoba, the 
age of which was taken as 3,200 m.y. This value is 
almost certainty too low, 2,500 m.y. being more 
probable*. Adopting this figure, the mean of all 
Ahrens's Bikita ts is moreased to 2,700 muy. 
The close agreement with the ing lead age 
is Of great interest; but the wide range involved 
(1,980—8,750 m.y.) emphasizes Ahrens's own 
that as yet the strontium ages ‘‘of these most ancient 
rooks ahould not be taken too rigorously”. In addition 
to the random errors inherent in speotrographio 
analysis, there appears to be, suer alia, a i 
error leading to abnormally high ‘ages’, the source of 
which is now being actively sought. The discrepancies 
cannot be altogether due to the origmal presence of 
inherited strontium, for even mass-spectrometric 
methods give results that are manifestly too high ; 


for le, for lepidolite from Popes Olam, 
Southard Rondas: belonging to the same oyole of 
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plutonio aotivity as the Bikite minerals, an 'age' of 
3,740 m.y. has been claimed’, whereas Ahrens’s 
estimate for lepidolite from the same locality was 
only 2,150 m.y. +10 per oent. (Since this article 
was completed, Prof. J. T. Wilson has informed me 
that the age of microlite from Pope’s Claim has been 
determined in his laboratories at the University of 
Toronto from the ratio of radiogenio lead-207 to 
radiogenic lead-206 and found to be 2,600 + 100 m.y. 
I am mdebted to Prof. Wilson for permission to 
announce this important result.) 

The older rocks of Southern Rhodesia are curvi- 
linear synolinal schist belts en by migmatites 
in the schist belts : (1) the Sebabwtan, characterized 
by granulites and metamorphosed ultrabasic rocks ; 
followed, after folding, granitization and erosion, by 
(2) the Bulawayan, characterized by banded iron- 
stones and volcanio rooks, including pillow lavas ; 
followed in turn by (8) the Shamveaian, a mainly 
sedimentary system which, together with the older 
rocks, was later folded and locally granitized. A 
suite of tite of lepidolite-greisen type with a 
lithium, Dium, tin, tantalum, tungsten mineral- 
ization is associated with the later granites. Of many 
of the mineralized pegmatites it is only known by 
direct evidence that they are Bulawayan, but 
since some of them out the vaian formations 
and the others have not been metamorphosed, it is 
probable that the whole suite is post-Shamvaian’. 

The Bikita monazite (Table 2) is & concentrate 
from a post-Bulawayan tantalite-bearing pegmatite 
situated about four miles south-west of the main 
Bikita tin fleld*. If the proportion of lead-204 can 
ee ee ee eee eee 

bly close agreement. If an extreme correction 
for origmal or inherited lead be made, taking lead-204 
as 0:0007, the four ‘ages’ become (respectively as in 
Table 2) : 


2,600 + 80; 2,670; 2,015 + 15; 2,640 + 25 m.y. 


The sequence of the first three’ indicates a very 
slight deficiency of uranium, which might be due to 
natural alteration of the mineral or to & slight error 
in the analysis. In neither case would this affect the 
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Table 2 
(Isotopo proportions determined by William O. Mrickson and John Hoffmann in the Laboratory of Prof. Alfred O. Nier) 


1 Monaxte, Hbonite Claims, Bixita, 8.R. 
Pb™, 
Inotoplo proportone <0 0007 
Radiogetio (per cent) ui 
Pheppa 
Lead isotope 0-18 
‘ages’ in my. 4,680 + 30 


2. Monaxite, Jack Tin Claims, North of Salisbury, S.R. (headings as in No. 


O 00460 + 0 00004 
0 00409 


Original . 

Radiogenic lead PR 

Radiogento lead (per oent) 

Lead isotope ratios 0 177 
in my. 2,050 + 10 

3. Monaxite, Irom! Hills, N.R. as In No. 1) 

Isobe pis proportions 0 0173 + 0-0003 

Original 00m ~ 

Radiogeni lead — 

Radiogenio lead (per coent) 

Lead isotope ratos 0 173 

‘Ages’ In m y. 2,020 + 10 





Pp» pps Phs 
1-000 0-180 + 0 004 9-36 + 0 09 
0 052 006 0 307 

Pp Pps pps 
uis 078 m 0 128 Hu 
2,675 2,680 + 15 $2,645 + 25 
1) 

1 000 0-233 +. 0 O01 12 04 + 0-04 
0 060 0-154 

0 940 0 166 11:884 

0 097 0 012 0-851 
0-854 0 063 0 001 

L 2470 + 10 1,040 + 5 
1-000 0:3215 + 0 002 16 04 +008 
0-156 0-1759 040 
0-84 0 1458 15 64 

0 028 0 006 0 521 

0 813 0 064 0 064 

2 040 2,330 + 15 1,300 + 10 


* For the orginal load that existed about 2.600 m.y. ago, the fsotoplo constitutlon adopted is 1.127: 14-3:32 8 
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i i iar from the ratio of lead-207 to lead-206, 
may therefore be ted aa & minimum 
value. Sad from the standard deviation, one can 
only that the age of the Bikita monasite is 
leas than 2,680 and more than 2,600 m.y., suggesting 
that the moet probable age is about 2,640 m.y., as 
given by the ratio lead-208 to thorium. 

The monaxite from the Jack Tin Claims (Table 2) 
is & concentrate from a post-Bulawayan tite 
worked for tin and tentelum north of Balabirs. 
The ‘age pattern’ in this case clearly points to loss 
of lead’, in which case the moet reliable age is that 
given by the ratio lead-207 to lead-206, namely, 
2,650 + 10 my. 

The monazite from the Irumi Hill of North 


Group. Although nearly all the orystals are clear 
and apparently unweathered, the ‘age pattern’ 
ioates that the mineral has, in faot, been con- 


siderably altered. Loes of lead is the dominant 


by this ratio, 2,020 + 10 m.y., may therefore be a 
trifle leas than the true value. The accordance of 


pegmatites are not only 
examples known in Africa but are also the oldest 
yet recorded for any. continent, it is interesting to 
direct attention to theimbearing on the timè during 
which life is to have existed on the earth. 
In 1935, Dr. A. M^Maogrogor detected algal structures 
in graphitic limestone (88 miles north-north-east of 
Bulawayo) associated with cherts and lavas low 
down in the Bulawayan System, which at that time 
waa known as the Greenstone System. In 1941, the 


2,600 m.y. and probably for considerably longer than 
2,700 m.y. 


254 (1051) : 
' F. H., Swer Geol. Umdersük., Ser. O, Arebok 87 (1048), 
No. 7 (1944). 


? Ahrens, L. H., and Maogregor, A. AL, Solemes, 114, 64 (1051). 
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OBITUARIES 


Dr. F. M. Penning 


Frans Mroma PmNNIKG was born on September 
12, 1894, at Gorkum in The Netherlands. He studied 
physics at the University of Leyden under Kamer- 
lngh Onnes, and his thesis on isopyonio curves of 

at low temperatures is in keeping with the 
Toras traditions of those days. In 1924 he joined 
the research laboratories of the Philips Company at 
Eindhoven, and there he remained until his th on 
December 6, 1958, devoting his activities almoet 
exclusively to the.study of the electric discharge in 
gases, & field in which he soon became a prominent 


A characteristic feature of his work was his con- 
tinual effort to obtain reproducible resulta under 
well-defined conditions. With great skill and patience 
he carried out & number of carefully designed experi- 


` mentes to determine fundamental constants relating 


to discharges In gases. This work also led to brilliant 
new discoveries. 

Penning was the first to recognize that the breek- 
down potential of inert gases oan be profoundly 
modified by small quantities of other gases which 
may become ionized by colision with metastable 
atoms of the original gas. This concep’ enabled him 
not only to explain the discrepancies between existing 
data but also to discover a number of new and 
striking phenomens. 

A second aspect of his work dealt with discharges 
in magnetic fielde. One of his resulta was that, in a 
magnetic fleld with & certain electrode configuration, 
a discharge oan subsist at very low pressures. This 
led to the development of the Pennmg type of ion 
source and of the Penning ionization gauge, both of 
which are valuable tools m modern experimental 
technique. . 

In the yeers &fter the Seoond World War, Penning 
made further i rtant in obtaining repro- 
ducible values of the cathode fall on a moly um 
electrode by showing how the influence of oxides and 
other impurities oan be eliminated by an elaborate 
sputtering technique. This work led also to the 
development of a new stabilizing tube. 

Mention should also be made of his article with 
de Groot on the excitation of quantum transitions 
by collisions, in ''Geiger und Bcheel’s Handbuch der 
Physik" (1030), and of the well-known review article 
with Druyvesteyn (fev. Mod. Physics, 1940). 

Although handicapped by delicate health, Penning 
was not only & very hard worker but also a man with. 
broad interests. Those who had the privilege of 
knowing him nally will remember him as a 
loyal friend and unselfish colleague, who to a rare 

had attamed harmony between his personal 
faith and his daily life. H. B.-G. Osmer 


L 


Dr. N. G. Horner 


Dre. Norman Garap Honwme, who died on 
Maroh 7, was editor of the British Medical Journal 
from 1928 until 1946, and for eleven years before 
that he was assistant editor under Sir Dawson 
Williams. Dawson Williams was an exacting chief, 
who was held in awe -by his staff and colleagues ; 
but Horner, a man of very different constitution and 
manner, became his devoted disciple, even to the 
extent of a (probably unconscious) change of literary 
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style. In his early days, Horner—one of those people 
who have a feeling for words and a sense of their 
value—oontributed ligh to his school 
magazine dt Tonbridge, and to St. Bartholomew’s 
Hospital Journal, of which he was editor for a time; 
but when, after éerving in the First World War, he 
joined the staff of the British Medical Journal he 
quickly acquired its disaipline and devoted himself 
to the precise writing and editorial revision which a 
scientific journal demands. His use of language was 
scrupulous, and any infelicity or slovenlineas in 

ing he would regard as a form of disoourtesy. 
ut he was also a man of businesslike ability and 
resource, exemplified pertigularly an two ocoasions. 


form indeed, but ee pe es Ande Other 
the oocasion in 1941, when printing office was 
destroyed jn an air raid and the most extraordinary 
im izations had to be made. 


Square, and although he 
did not take a major part in starting them they owed 
& good deal to his ions and to the tradition 
of responsible edi whioh he always followed 
and which he strove to’inculoate in others. 

Apert from his editorial work, his interest was in 
the history of medicine. His M.D. thesis in 1922 was 
on the growth of general medical practice in England. 
He was hono secretary and afterwards vice- 
president of the Section of History of Medicine of 
the Royal Society of Medicine. After his retirement 
he assisted in the compilation of the ‘Medical 
History of the Second World War". 


NATURE. 


615 


Horner was editor during a troubled period which 
comprised not only a world war but also vital change 


in the medical profession itself. He was handicapped 


by ill-health; but he maintained throughout his years 
of office a great in , & desire quietly and with- 
out special recognition to serve the profeasion to 
which he belonged, and to his colleagues and staff 
he was Invariably sympathetic and ready to give a 
discerning praise where praise waa due. 


Prof. P. C. Sarbadhikarl 


Dz. C. P. SARgBADHIKABRI, the well-known Indian 
oytologist, who died on Deoember 27 in his fifty- 
sixth year, was profeesor of botany and head of the 
Botanical Department of the University of Calcutta. 
As a young man he studied under the late Sir John 
Farmer at the ial College of Science and 
Technology, London, and obtained the D.Sc. of the 
Univeraity of London for & series of researches on 
the logy of Osmunda and Doodia. He also studied 
for rter periods at Wisley, Kew, Merton, Berlin- 
Dehlem, and at the University of Paris under Prof. 
Guilliermond. In 1925 he was appointed lecturer in 
botany at University College, tolombo, and later 

professor there. In 1947 he went to Calcutta 
to the post which he occupied at the time of his 
death. 

Prof. Barbedhikari was the author of numerous 
papers on & variety of botanical topics. His chief 
contributions lay in the fleld of morphology and 
cytology. Specially notable are his researches on the 
cytology of a and & in ferns. A man 
of consid le culture, he did much to develop 
botanical study and research in India. 


NEWS and VIEWS 


Mathematics at Glasgow : Prof. T. M. MacRobert 


Pror. T. M. MacRosurr, who retires in September 
from the chair of mathematios in the University of 
Glasgow, has made valuable contributions over the 
past thirty-five years to the theory of various special 

ions of analysis. His earlier papers dealt mainly 
with asymptotic expansions of these functions, and 
were followed by pa dealing with the addition 
theorem for fonctions, and series and 
integrals of these functions as funotiong of 
their degrees. In 1987 Prof. MaaRoberb introduced 


the A-function, a generalized h funo- 
tion, which has proved extremely itful for the 
study of confluent h ic, Beesel and 


functions. His more recent papers are 
mainly concerned with the study of the properties of 
the H-function. He is the author of a number of 
well-known treatises on mathematioa, of which the 
best known are ‘Functions of a Complex Variable" 
and “Spherical Harmonics’. During his twenty - 
seven years as head of the Department at Glasgow, 
Prof. MacRobert has seen a large inorease in the 
numbers of his staff and of his studente, and it was 
on his initiative that a major sahame of reoon- 
struction waa carried out in 1950, involving the 
conversion of & large hall into a library and a set of 
lecture, tutorial and staff rooms. Prof. MacRobert 
was & member of the group of mathematicians who 


- 


founded the Glasgow Mathematical Association in 
1927. He has taken a prominent part in all tte 
activities and has bean the Ing spirit behind the 
mauguration of ita , a nu published with 
&he oo-operation of the University Court, were first 
issued in 1951. 


Prof. R. A. Rankin 


. Pror. MacRoBazT wil be succeeded by Prof. 
R. A. Rankin, at t Mason professor of pure 
niversity of Birmingham. Prof. 
ppointed to the Birmingham chair in 
1951 (see Nature, 167, 840; 1951). 


Cytogenetics In the University of London: 
Prof. P. C. Koller 


in the University of Edinburgh (with Prof. F. A. E- 
Research Institute, Tihany, 


as head of the Department of Genetics, and at the 
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John Innes Horticultural Institution with Dr. O. D. 
Darlington. He also spent one year in the California 
Institute of Technology, as Rockefeller Fellow, under 
Prof. T. H. Morgan. Before the Second World War 
he was ol associated with Prof. H. J. Muller in 


on Chemical. Warfare. Dr. Koller was a 
the Royal Cancer Hospital in 1944, and to Chester 
Beatty Reeearoh Institute in 1946, where he has 
carried out & special Investigation of the chromosomal 
and other abnormalities induced by chemical and 
physical caramogens. He is the author of numerous 
papers in the scientific literature, inoluding a specially 
notable series on the genetical and mechanical pro 
perties of the sex chromosomes in & variety of animal 


species. 
George Newport, F.R.S. (1803—54) 


Gmonam Nawrort, who died & oentury ago on 
April 7, 1854, is an impressive example of & man 
who raised himself from & humble origin to soientiflo 
eminenoe and who, deepite his l&ok of early training, 
made a number of origina] and enduring contri- 
butions to natural history. Born on July 4, 1808, at 
Canterbury, the son of a wheelwright, he was from 
early boyhood fond of reading and drawing and was 
an ardent collector of insects. Decidmg on a medical 
career, he entered the University of London (Univer- 
sity College) in 1882, and three years later became a 
member of the College of Surgeons. He took up 
surgical praotioe in London, but was far too mter- 
ested in mi ical studies to earn his living. 
Fortunately he many influential friends, and in 
1847 Sir James Clarke secured for him a pension 
from the Civil List of £100 a year. A patient, accurate 
observer and a facile diseector, Newport published 
several important papers (Pl. Trans. Roy. Soc.), and 
his communication in 1851 entitled ‘On the Impreg- 
nation of the Ovum in the Amphibia”, in which he 
demonstrated that impregnation by spermatozoa is 
the result of penetration and not of mere contact, 
won him one of the Royal Society's Royal Medals. 
Many honours came his way m his short life: he 
was elected an honorary member of the College of 
Physicians in 1843, a Fellow of the Royal Society in 
1846, and a Fellow of the Linnman Society in the 
followi year, and served as president of the 
Entomological Society during 1844-45. He died at 
the early age of fifty-one of a "fever of a typhoid 
character”. 


The Scottish Economic Soclety 


THe Scottish Eoonomio Society is the new name 
“of the Scottish Society of Economists, which was 
founded in Edinburgh in 1897, and was for a long 
time associated with the name of Prof. Shield 
Nicholson, its first president. Its revised constitution, 
with its new name, was ratified at a meeting held 
in the University of Edinburgh on March 16. The 
Society’s chief aims are to advance the study of 
economic and social problems on the widest basis, in 
eee with the Scottish tradition of political 

y inspired by Adam Smith, and to encourage 
(hé. dissomion. of ‘Sacttiah coann and. modal 
problems. In furtherance of these aime, it published 
on March 16 the first issue of its new journal, the 
Scottish Journal of Political Hoonomy, to appear three 
times a year. Some part of each iasue will be devoted 
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to Scottish affairs, either in articles, or in editorial 
notes, statistical notes on recent social and economic 
trends, or reviews or review-articles dealing with 
recent books or official papers relative to Scotland. 
But there is no intention to limit the contents of the 
Journal either to Soottish contributors or to Scottish 
problems. The subject-matter of political economy 
will be interpreted widely, in the tradition of Adam 
Smith, and articles-on eoonomio theory, economic 


untants, j 
and all serious students of Scottish affairs. Members 
of the Scottish Hoonomic Society, whose annual 
subscription is one guinea, will receive the Journal 

The first president of the new Sooiety is Lord 
Bisland, banker and ind and chairman of 
the Soottish Counoil and Industry). 
The vice-presidents are Sir Gray and Dr. 
M. T. Rankin, who was a senior office-bearer of the 
old Society. The editor of the Journal is Prof. A. K. 
Cairncroes, of the chair of applied economics in the 
University of G , who is aasisted by an. editorial 
board consisting o the professors of litical eoonomy 
in the four Scottish Universities the secretary of 
the Society, Mr. T. A. F. Noble, lecturer in political 


treasurer of the Society, to whom applications for 

should be sent, is Mr. David Flint, of 
Mann, J Gordon and Co., 142 St. Vincent Street, 
Glaagow, C.2. - 


E odi College of Sclence and Technology, 
ndon: Report for the Year 1952-53 


THe Government announced, on January 20, 1958, 
that it intends to provide for the major expansion of 
the Imperial ege of Science and Technology, 
London, and commenting on this the governing body 
of the College, in ite forty-sixth annual for 
the year ended July 31, 1053 . 55; 1958), pomts 
out that two aspects have to considered : first, 
to decide what is academically most desirable; and 


provide the necessary academio 
building on land at present used by other institutions 
for other without the when the 
land will available to the College b 
governing body emphasizes its satisfaction at the 
Government's decision, and in the meantime records 
the building‘ of & further extension to the Depart- 
ment of Metallurgy, improvements to the John 
Farmer (botany) building for the Department of 
Plant Physiology, and the purchase of a further 08 
acres of land for the Field Station at Silwood Park, 
Sunninghill, and of the vacant site at 184 Queen’s 
Gate, London, S.W.7. In view of the success of the 
Iunoh-time functions o i to encourage general 
studies in the College, the experiment is being con- 
tinued for a further year, ag is the joint experiment 
with the London School_of Economics in arranging 
joint postgraduate studies in technology, eoonomioe 
and administration. Of the 1,653 full-time students 
(only 47 women), 114 came from foreign countries, 
198 from Oommonwealth countries outside the 
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British Isles, and 538 from the British Isles outaide 
a radius of thirty miles from the College. The 
accumulated excess of iture over income has 
bean reduced from £19,152 to £1,458. The usual 
valuable list of published papers, arranged de- 
partmentally, is appended to the report. 


Use of Aircraft in Agriculture 
Iw 1952 the Food and Agriculture Committee of 
the Organization for Europeen Eoonamio Co-operation 
sponsored a mission to the United States to study 
the use of aircraft in agriculture, with the view of 
promoting its development in Western Europe. 
From its report (Technical Assistance Mission 
No. 107; O.É.E.O., 2 rue André-Pasoal, Paris 16°) 
it is evident that great advances in this technique 
have been made since the Second World War, largely 
Owing to the discovery of new synthetio insecticides 
and weed-killers suitable for low-volume lication, 
and the availability of adaptable Spa aae &eTro- 
` planes. In the United States some seven thousand 
aircraft, compared with sixty-five in Western Europe, 
are now in use, chiefly for pest and disease control, 
ing and fertilizing. While it is recognized that 
conditions in Europe, where intensive agriculture 
prevails, are not entirely oomperable with those in 
the United States, the Committee nevertheless oon- 
siders that there is great soope for expansion in the 
use of agricultural aviation both in Western Europe, 
North Africa and other overseas territories. To put 
the matter on a sound international basie, it reoom- 
mends the establishment of a European Agricultural 
Aviation Centre ly under the egis of the 
Organization for Economie Co-operation 
and the European Plant Protection Organization) 
and the formation of an association of ioultural 
air companies to facilitate the exchange of technical 
Information, safeguard standards and promote 
research. In addition to describing the current uses 
of aircrafts in agriculture in the United States, the 
report includes sections on the economic, technica] 
and operational aspects of the subject. 


Fusarium Studies 
Iw a study of the antagonism of soil mioro- 
organisms, i I & oonsiderable number of 
bacteria and actinomyoetes, to Fusarium 
thogen causing wilt of oultivated flax, 
R-O. Lachance and C. Perrault (Canad. J. Bot., 31, 
5, 515; 1958) found that nineteen bacteria and 
eleven actinomyoetes showed some antagonism; of 
eleven organisms whioh yielded large inhibition zoneg 
on agar plates, six had a fungioidal and five a fungi- 
statio action on the Fusarium conidia. eee 
nineteen antagonistic bacteria under trial, six induced 


eleven &otinomyoetes offered a certain protection to 
seedlings, some of which reached 6, 12, and some- 
times 24 in. in height before showing any signa of 
wilting. The organisms evidently delayed the onset 
of wilt symptoms, but failed to protect the planta 
through their entire growth. R. H. Storer (sid., 
p. 698) has reported on the effect of soil moisture 
on Fusarium species. Six species and forme of the 
genus Fusarium ghow optimum growth and survival 
m soil at 15 per cent saturation. Optimum soil 
moisture content for and sur- 
vival is aimilar to that for the Fusarium species, 
whereas that for bacteria is at 75 per oent soil 
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saturation. The present studies indicate that 

Fusarium spp. are strongly aerobic and that Fusarium 
ulations can be greatly reduced by maintaining the 

soil in & saturated condition in the absence of hoste. 


Salt-uptake by Root Tissue Cytoplasm 


Iun relation between the uptake of salt by root 
tissue, that is, by the and the external 
concentration of the salt, has been investigated in 
some of its biophysical aspects by A. B. Hope 
(Austral. J. Biol. Soi., 6, 896 ; 1958). The proportion 
of a given length of bean-root tissue which appears 
to reach the external concentration when placed in 
potassium chloride solutions (the apparent free 
space) increases as the external concentration is 
moreased. The experimentally determined values of 
the apparent free space at various concentrations of 
the medium fit the curves representing the quanti- 
tative relations between apparent free space and the 
external ooncentration deduced by assuming a4 
Donnan equilibrium between the root cell cytoplasm 
and the medium at each concentration. Thus the 
experiments indicate the presence of non-mobile ions 
(probably anions) in the lagmio phase. The 
concentration of these ions has been calculated to be 
of the order of 0-01 mol./l. for both bean and maize 
root cytoplasm. Mature ocells seam to have a higher 
concentration than those leas mature. The relation 
between uptake of potassium chloride by bean-root 
sections and the time of immersion has been found 
to follow Fick’s law of diffusion. The a t 
coefficient of diffusion for potassium chloride in the 
tissue has been calculated. A typioal figure is 
0-07 x 10> am." seo.-!, about one-twentieth of the 
value for an aqueous solution for the same conoen- 
tration. The results of these ments are dis- 
cussed in relat.on to the few existing evaluations by 
other investigators of the non-mobile ion content of 
cell cytoplasm. 


Bibliography of Natural -History 


Ts Society for the Bibliography of Natural 
History (c/o The British Museum (Natural History), 


- London, 8.W.7) is a soientiflo society instituted for 


the study of the bibliography of all branches of 
zoology, botany and geology. The Society publishes 
& Journal containing collected lista of bibliographical 
papers already published on various branches of 
natural history ; original contributions in regard to 
the dates of publication of zoological, geological and 
botanical works ; sac sk cpanel d ose 
of the libraries and collections of deceased na ists ; 
and pgpers on bibliographical subjects. It is pro- 

also to publish from time to time in the Journal 
facermile reproductions of rare or unique works or 
perta of works on naturel history. 


Effect of Movement of Surface Masses on. the 
Rotation of the Earth 


Iw a paper on ‘The Effect of the Movement of 
Surface Masses on the Rotation of the Earth" (Mon. 
Not. Roy. Astro. Soc., Geophys. Supp., 0, 8; 1958), 
Andrew Young refers to the third edition of Sir 
Harold Jeffreys's ‘The Earth” (pp. 215-16), where 
doubt is expressed concerning the validity of the 

ions of motion governing the variation of 
latitude. This doubt arises from the view that an 
observer on the solid surface of the earth cannot 
obeerve the motion of the whole earth, 
because the axes fixed in the solid earth do not necess- 
arily continue to coincide with the axes of reference 


Fr 
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used in the derived tions. In addition, with 
the seasonal redistribution of surface maases which 
gives rie to the forced motion in tbe vamation of 
latitude, there is associated a seasonal variation of 
angular momentum relative to the solid earth, and 
this is responsible for an observable variation in the 
rate of rotation. Mr. Young shows that in the 
mvestigatian of the effect of surface mass movements 
on the general rotation of the earth, the change in 
the length of the day may be treated independently 
of the variation of latitude. In addition, the seasonal 
variation of latitude can be described by the usual 
equations, but account may have to be taken of 
corrections for the angular momentum of the surface 
masses. He derives equations which are based on 
the tion of axes of referenoe fixed in the solid 
hence fixed relative to an observer on the 
solid earth, which disposes of the doubt expressed 
by Sir Harold. It is claimed that the equations remain 
valid for secular changes in maas distribution over 
periods of decades ; but for periods of centuries some 
modifications in the equations may be necessary. 


Geological Museum, London 


Tue Geological Museum in South Kensington has 
now been y pep the public for ten years—four 
before the World War and six years since. 
Tt was thus appropriate that in the February number 
of the Museums Journal Mr. A. J. Butler, assistant 
curator, should give & brief oritical commentary 
Attendance at the Museum has risen progreasiv 
since the end of the War. Though the Museum 18 
visited by specialized groupe of the community, it is 
estimated that-about & rods of a million went for 
divers casual reasons. success of the regional 
n 
ogical globe, the gemstones exhibit and the illum- 
inated geological oolumn are always centres of 
attraction. Mr. Butler is definitely of the opinion 
that the well-known dioramas have fully justified 
their initial outlay. He feels, however, that although 
the exhibits are arranged on a systematio plan, few 
visitors follow this but wander from one point to 
another according to the object which happens to 
hold their fancy. . 


Index for 1921-50 of the Physical Review 

Tma original intention of the American Physical 
Society was to publish a cumulative index to the 
Physical Review every tenth year; but this has never 
been realized. The first index covered the period 
from the first issue of the journal in 1898 to 1920. 
In 1930 the world depreasion, and in 1940 the Second 
World War, prevented further publications. How- 
ever, with the financial assistance of the Office of 
Naval Research and under the direction of Prof. J. W. 
Buchta, a cumulative index covering the thirty-year 
period 1921—50 bas now been compiled. It is pub- 
lished in two volumes, an author index of 548 pages 
and a subject index of 408 pages. Prof. Buchta is 
the present editor of the Reviswe of Modern Phystos; 
period covered by the index he was 
assistant editor of the Physical Review. 
Library Classifications 

Is a letter commenting Prof. 
communication (see Nasure, 172, 940; 1953) on 
library clasaiflcation, which he thinks expresses the 
disappointment felt by others with the Library of 
Congress Classification, and the Universal Decimal 


Purchon’s 
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Classification, Mr. Faquir Chand, of the Department 
of Library Science, University of Delhi, directs 
attention to the Colon Olasaification invented by Prof. 
S. R. Ranganathan. Mr. Chand points out that during 
the ten years Ranganathan and his co-workers 
in ia and Great Britain have evolved several 


modate new knowledge without disturbing the 
sequence among old knowledge. The fourth edition 
of Ranganathan’s book ''Oolon Classification” was 
published by the Madras Library Association in 1952, 
and Mr. Chand states that a new quarterly periodical, 
Annals of Library Sotence, will be publi to com- 
municate the findings of. the Library Research Oirole 
at Delhi, which ıs constantly engaged in giving effect 
to the new ooncepts and in munproving the new 
techniques. 

Statistics and Personnel Management 


A PAPAR on “Statistics and Personnel 
ment" was given by Prof. M. G. Kendall et 
national conference of the Institute of Personnel 
Management in Harrogate durmg Ootober last year, 
and it has now been published by the Institute 
(Occasional Paper No. 8; pp. 16; London, 1958; 


Sa.). dde pdt ead usa m 
account of the subject, for Prof. has managed 
in the space of sixteen pages to make clear, if not to 
define, the essential nature of the statistical method 
in social applications, to state Pareto’s Law and 
apply it illustratively to & question of wage-fixing, 
and to indicate ways in which statistics might, and 
perhape should, be used in other managerial problems. 
pou oe d forms useful reading for sixth forms 
of ls or first-year economios studente. 


Natlonal Sclence Foundatlon : Grants 

Tua award of a second group of grants during the 
fiscal year 1954 for the support of basic research and 
related matters has been announced by the National 
Science Foundation, Washington, D.C. The grants 
are a hundred in number and total about 1,045,000 
dollars, their purpose being for research in the bio- 
logical and the physical sciences, and for the support 
of studies conferences on science, mBoientiflo 
information exchange, compilation of scientific 
personnel information, education i the soienoee, 
and travel of American scientists international 
scientific The awards for research are for 
work in the following flelds: astronomy, chemistry, 
developmental biology, earth sciences, environmen: 
biology, engineering sciences, mathematical sciences, 
molecular biology, physics, psychobiology, regulatory 
biology and systematic biology. Tenure of the 
grants ranges from one to flve years, with an average 
length of 2:2 years. 
Physical: Soclety’s Handbook of Sclentific Instru- 

ments and Apparatus 
^ Tom Physical Society’s exhibition ab the Imperial 
College of Science and Technology ial Institute 
Road, London, 8.W.7) is now & firmly established 
‘hardy annual’ of Londan's scientiflo life, the reoorded 
&tbendanoe last year i more than twenty 
thousand, and equally establi and an essential 
requisite for all those who intend to visit the 
exhibition this (to be held during que 8-13) is 
the Society's ' of fBaientiflo te 
and Apparatus, 1954” (pp. 201+pp. 76 adyertise- 
menta; from the Society, 1 Lowther Gardens, Prince 
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Consort Road, London, 8.W.7; 6s., or 7s. 3d. by 


post). But the value of the handbook is not limited . 


to those who will have an opportunity of seeing the 
exhibition, for within ita two hundred-odd pages are 
to be found a selected account of British instruments 
and 4 tus and scientific and teahnioal books 
Ghat wil barvo: aa a) Samb Tanien oe a 
those concerned with thé physical sciences and 
technology. The book is arranged in numerical order 
of stands at the exhibition, and short 
describe each particular item. There are an index of 
exhibitors’ names and a fairly detailed subject index 
which supply all that is needed to locate any entry. 
Because of the restriction of exhibition space this 
year, the Society has bean forced to limit severely 
the number of firms and establishments which it 
could invite to participate, and in orden to com- 
pensate for this In some measure a new section of 
the handbook has been instituted in which firms 
describe items that would have been exhibited had 
space been available; this section, which oonmiste of 
twenty-nine peges, is printed on yellow paper to 
distinguish it from the other items. . 
University of London: Appointments 


Tas following have been appointed to readerships 
tenable at the Royal Free ital School of Medicine, 
University of London: Dr. D. N. Baron (chemioal 
pathology), formerly senior lecturer in olinical bio- 

in the Middlesex Hospital Medical School, 
London; Dr. Eleanor J. Zaimis (pharmacology), 
formerly lecturer in pharmacology im the School of 
Pharmacy, London. Dr. P. Du Val, formerly senior 
lecturer in the University of Bristol, has been 
appointed to the University readership in geometry 
tenable ab University College, London. The title of 
reader in mathematics in the University of London 
has been conferred on Mr. T. V. Davies in respect of 
the post held by him at King’s College, London. 


Atomic Energy of Canada, Ltd.: Chalk River 


Iw Nature of January 2, we referred to the Chalk 
“River atomio establishment as ''& closed 
community exclusively on secret work”. 
Dr. W. B. Lewis, Vice-President for Research and 


nuclear physics and in biology is non-seoret and lesa 

han baler hal mechem a case It is mainly 

the technological aspects of the plant which ‘are 

secret. The scientific staff freely discuss their work 

with colleagues in universities and other laboratories 

in America’ and Hurope. Some fifty papers on original 
. Lectures 


Institute of Canada. Visitors from other 
laboratories may came to Chalk River for discusgions 
of non-secret work, subject only to certain reasonable 
fi lrti 1 (1 lI . a 


that the principal target of Canada’s atomic energy 
programme is atomic power. Although by British 
standards this plant ia geographically remote, it is 
uot, we feel, intellectually isolated." 
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Announcements 


Tms University of Sheffield has conferred the title 
of reader on the following: Dr. J. G. Boewell (plant 
physiology), at dires senior lecturer in botany ; 
and Dr. E. T. B. Francis (vertebrate zoology), at 
present senior lecturer in zoology. 


Dr. R. M. WirLraas has been appointed director 


. Of the Applied Mathematics Laboratory of the 


Department of Saientiflo and Industrial 

New Zealand, in succession to Mr. I. D. Dick, who 
was recently appointed an assistant secretary of the 
Department. Dr. Williams was born in Christchurch, 
New and graduated in mathematios from 
Oantetbury Oollege in 1940. After war work, first on 
radar and then in the United States on the atom 
bomb, he obtained a Ph.D. at Cambridge and then, 
in 1040, took up & post as senior mathematician at 
the Applied Mathematica Laboratory. 


Tma new building of the Borough Polytechnio, 
London, 8.E.1, will be open for inspeotion during 
April 7-9. This building includes laboratories for 
pure and applied chemistry, biology and bio- 
chemistry. 


As a result of war damage, eto., the records of 
University Oollege, London, were much impaired. 
Te ie Dow preparing a oontplete list of those 


with the academio work there. The College is there- 
fore asking anyone who has been in any way 
associated with ib to write to the Secretary, giving 
their present addresses and a short statement of 
their careers with dates. 


Taa Universities Federation for Animal Welfare is 
holding an Easter congress in University College, 
London (Malet Street, London, W.0.1), during 
April 6-9. The congreas is open to all, whether 
members of the Federation or not, on payment of a 
fee of 24. 6d. Full board (£8 3s., or 80s. for students) 
is available in the College. Further information oan 
be obteined from Miss M. P. Williams, Branoh 
Organizer of UFAW, 284 Regent’s Park Road, 
London, N.3. 


Tas Develo t Commission is offering a few 
grants to Brith honours graduates for training in 
research problems in marine or freshwater science, 
DI tw designed (6/85 than foc eaol ea either 
in the Fishery Research Services of the Ministry of 
Agriculture and Fisheries and the Scottish Home 
Department or in & marine or freshwater biologioal 
research institute. The grants are worth £250—£850 a 
year, with extra university fees paid, and are tenable 
from October 1 initially for one year, but renewable 
up to a maximum of three years. Application forms, 
to be returned by May 20, oan be obtained from the 

, Development Oommission, 6a Dean's 
Yard, Westminster, London, 8.W.1. 


- 
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NOMENCLATURE OF VIRUSES 


HERE has been much discusaion as to the 
s wisdom of applying to viruses binomial names 
of the Linnmen type, and in particular as to the 
advisability of domg this over the whole fleld and 
forthwith. At the Fifth International Congress of 
Microbiology held m Rio de-Janeiro in 1950, the 
International Nomenclature Committee, on the 
advice of its virus subcommittee, held that an 
attempt to apply binomials to viruses in & com- 
prehensive way is premature; 
criteria could be used in any attempted clas- 


certain better-known virus 
determining whether bin could tably be 
applied to such viruses, aa & beginning. Study groups 
were thus set up for the psittacosis-lymphogranuloma 
group (Chlamydozoaceae), the pox viruses, inseot- 
pethogenio viruses, the viruses related to influenza 
and those of the arthropod-borne en idee. 
At a ogium held in New York in January 
1952, this piecemeal ‘Rio approach’ was generally 
favoured ; and odes iue ene eee 
for viruses related to poliomyelitis and herpes simplex 


At the Sixth International of Micro- 
biology held in Rome in September 1958, the virus 
subcommittee of the International Nomenolature 
Committee considered the whole question, havi 

s Nino animal 


at present ‘the use of systems of classification for 
and the application of binomials to viruses as a whole 
are undesirable and should be discouraged”. They 
also recommended that the starting date for valid 
Linnsen nomenclature for viruses should not yet be 
determined, and that until this was done names for 


viruseeg proposed should have no stending in 
bacteriological nomenclature. 


The subcommittee favoured, with one dissentient, 
the application of Internationally accepted names to 
all viruses. On the other hand, the plant and animal 
| virologista present, oe separately, voted by 
majorities against application of Linnsan 
binomials to viruses at the present time. The feelmg 
of the majority was that such names necessarily 
carried implications as to taxonomic relationships, 


and that sufficient evidence as to such relationships 


was not yet available. - 

The animal virologista, at a separate meeting, felt 
that the use of comprehensive systems of nomen- 
clature such as had been mtroduced m teaching as 
well as in the literature! would not be discontinued 
unless something else were offered as a substitute. 
Use of a Linnman at the moment would be 
partioglarly unfortunate if it led to an undesirable 

tion of between the animal &nd plant 

long. names were therefore put forward 
of such a nature that their special character was 
obvious, yet they could later'be transferred to the 
Linnean system under the International Code. 
Grouping of viruses should at present start at the 
generio level (or equivalent). 

It was agreed that the report of the Chlamydo- 
zoaoeao study group should be &ooepted ; this held 


that the viruses related to psittacosis were 
related to the rickettais and should be 
together with them. This implied their inclusion in 
Rickettsiales under the bacteriological code and their 
removal from the sphere of oonsideration of the virus 
subcommittee 


closely 


A majority vote favoured a uniform system of 
forming the equivalent of generico names, and rather 
than forming these from personal names (eponyms), 
favoured the use of the suffix ‘-virus’ as shown m 
the appended list. -Such a suffix would mark these 
names as being something apart from the Linnwan 
system but need not involve change in names if the 
lied to viruses. Names 


not, hawever, be ascribed to authors, as under the 
Linnwen system, and the law of priority would not 
be applied at the present time. In order, therefore, 
to avoid confusion, the names under this system 
should be officially sanctioned by the International 
Nomenclature Committee or ita virus subcommittee. 
The I of type species should nob be 
designated, but i a ang should be i 
with appropriate oo ions of type cultures. Names 
in the appended list would be the first to receive 
such official sanction. The list of approved names of 
group members should be added to and revised from 
time to time. Pub Ee NOD 
names should be in the International wm of 
j 7 Nomenclature and Taxonomy ; but 
iptions of viruses the names of whioh were 
should be, published in other appropriate 
scientific journals by specialists concerned, with the 


approve of the virus subcommittee. 

plant virologiste, rejoining the discussions, 
concurred with the principles just outlined, though’ 
not committing themselves to the use of the ‘virus’ 
suffix or any particular form of ‘group’ name in their 
field. Dr. L. M. Black, chairman of the plant virus 
subsection of the virus subcommittee, was unable 


fall 


among plant virologists. Dr. J. Craigie, for the 
subsection, had submitted a unanimous 
report maintained that Linnean binomials 


could not at present be suitably applied in the phage 
field. Of the animal virus study groups, that con- 
sidering arthropod-borne enoephalitides felt that 
relationships within the group were at present 80 
uncertain that lication of binomial nomenclature 
was premature. Names were agreed to for viruses of 
the pox, influenza, insect-pathogenic, poliomyelitis 
and herpes on reporta of the various 
study groups and, in some instances, modified by 
the mam virus subcommittee. ^ 

It appeared that plant virologists were muoh more 
evenly divided ee the use of Lmnman 
binomials than were ani virologists. The use of 
the ‘-virus’ suffix is proposed now only for animal 
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viruses. The subcommittee was strongly against any 


especially now that some viruses have been 


Viruses, 
shown to multiply both in plants and msecta. It 


Kost aba c E RS gaa 
I proposals for animal viruses, and yet did 
future perallel l 


not compromise action with plant 
virologists. 

A report these conclusions was pre- 
sented to the main International Nomenclature 


Committee, which approved its publication m the 
International Bulletin of Bactertological Nomenclature 
and Taxonomy. This explanatory note is written in 
the belief that as wide publicity as possible for the 
recommendations is desirable. 

PROPOSED 'KON-LINWJEAX' BINOMIALS. FOR SONE AMTMAL VIRUSES 





The group name Myzovirus for viruses related to 
influenza was intended to indicate that the viruses 
in question have & particular kind of affinity for 
certain muoina. 


correspond to the specific names 
fried ty Boccokd* eat REPE ON". 
O. H. ANDREWES 


(Chairman of the Virus Subcommittee, 
International Nomenclature Committee.) 


.Y. Acad. Soi., ES, 005 (1053). 
* Steinhaus, H A, dam. N.Y. Aond. Sai., 56, 517 (1953). 


RADIATION HAZARDS OF 
ATOMIC ENERGY* 


POWER on which a nation’s 
eramus d reste inevitebly has its hazards. 

-mining is a dangerous for 
ol aad ducis D HE ani. 
energy from the atomic nucleus has its own per- 
ticular dangers, notably from ionizing radiation, and 
the atomic-energy industry of the future will have 
to be planned to avoid these hazards. The cost of 


bl of a lecture by Dr. J. FF. being the fourth of the 
scien of public lente & zr Holen tista" 
soo asd or nep i d - ae I eie TEM Of 
March £7, p. 573). i nom CONES TENE 
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safety devices will be great, and it will be the business 
of statesmen to decide how to balance the economic 


and radioactivity. uL DE tors 
ee es ee pb im 
forming organs, and cancer. In 1821 the X-ray and 

Redium Protection Committee was formed in Great 
prey Fh gay caua ea This 
task has now been taken over by the International 

igi the safety of only a few hundred 

menters had to be considered; bub now it & 
problem of hundreds of thousands within the atomic- 
energy industry, and of the population at large. 
There &re two main hazards to consider: thoee from 
electromagnetic and radiations applied 
from without, and from radioactive materials taken 
into the organism. 

Nuclear reactors must be enclosed withm bio- 
logical shields to absorb the y-rays and neutrons. 
The re-processing of enfeebled reactor fuels and the 
extraction of plutonium and fiasion products must 
be carried out in a way which will minimize the 
escape of radioactive materials to the atmosphere or 
in drains. It is nmpossible, hawever, to prevent such 
escape completely and one must budget for a certain 
liberation of radioactive elements in routine opera- 
tion, in addition to possible accidenta. The question 
then is what is the radiation dose that can be 
tolerated. 

AH ionixing radiation is harmful to living tissue. 
Nevertheless, evolution has occurred in the presence 
of a natural background of radiation from cosmio 
and terrestrial sources, which produce a total dose of 
about 100 milli- per year. On the other 
doses have caused death 


oan be by irradiating animals. In addition, 
radiation can induce unfavourable mutations. Little 
is known of the effects of radiation in human genetics 
and one hag to infer from genetio investigations om 
the lower forms of life, where reproduction is rapid, 
such aa the Drosophila or the mouse. ‘The phenomenon 
of increased mutation-rates might be the limiting 
factor in the ultimate development of atamio power. 
What one oan do at the moment, when still only & 
small fraction of the population is at risk, is to see 
that the national population dose of radiation 
released by man (the product of average dose of those 
oocupetionglly exposed and the total number exposed) 
does not gignifloantly exceed the national population 
dose from natural radiation. This is a form of com- 


One of the main problems is the disposal of fission 
products. Some oan be concentrated +o a small 
volume and made insoluble in water and stored 

or under water until they decay. "a 
small fraction, however, will inevitably esos 


energy equivalent to the present totel ooal 
Mes E tp a nr 
total activity of, say, strontium-90 would amount to 


^ 
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8,500 megacuries. If this were 1 per oent of the 
world’s effluent and it all became uniformly mixed in 
the sea (of a total volume 1:4 x 10™ o.o.), the oonoen- 
tration would be 6 x 10-' microcuries per 0.0., which 
is about the permissible activity for drinking water. 
The sea already contains 8 x 10 megacuries in the 
form of radioactive potassium, hence there should 
be no danger if the active effluent is uniformly mixed. 
Unfortunately, mixing in the sea is subject to weather 
conditions and there may be ‘hot’ spots of dangerous 

The biological hazards from the fliion products 
ee 
Iodi for example, is very important biologically 
because of its concentration in the thyroid; but ib 
is nob a serious problem in routine operations as it 
decays in & short time." In accidents or bombe, 
however, it may become a danger if it is de 
in the fall-out. In the Monte Bello test the -out 
contained water-soluble iodine, which was taken up 
in the thyroid of guinee pigs. 

Of the other flasion producta, cæsium behaves, like 
sodium; it is difficult to precipitate and would be 
expected to be found in water effluent. Tests for its 
presence in seaweed are being carried out. Barium 
and strontium, which are relatively soluble, are 
deposited m bone. The other elements are relatively 
insoluble in water or the di ive tract, but may be 

on the lining of gut. 

e activity ingested by domestic animals is also 
of importance. The fresh vegetable diet consumed 
by man is smal and its radioactivity has a chance 
to decay in storage. Animals, however, eat large 
quantities of grass, and superficial contamination of 
the earth presents an internal hazard to the animal 
and, consequently, to man eating the meat. The 
safeguard is again the time factor, and that most of 
the activity is deposited in bone. 

Man receives a relatively larger intake through the 
lungs than through the alimentary tract. Most of 
the particles are, however, large enough to be caught 
up in the filter system of the upper respiratory tract, 
from which they are finally conveyed to the gut. 


The most I rtant thing, therefore, is to keep the 
air clean and unocontamimated. Clean sir ensures 
clean soil, tation end water supplies. Use of 


the see as & di must be controlled to 
avoid contamination of edible fish. The ocean deepe 
may be a suitable dump for concentrated sources 
until technical improvements in propulsion make rt 
possible to discharge them to Interplanetary space. 


`N 


UNESCO ADVISORY COMMITTEE 
ON ARID ZONE RESEARCH 


SESSION IN MONTPELLIER 


HE Advisory Committee on Arid Zone Research, 
which is a Committee of the United Nations 
Educational, Scientific and Cultural Organization, 
held ita sixth session in Montpellier during November 
3—6, 1958, and the following are ig aan ig recom - 
mendations that were made to the Director-General 
of Unesco. 
Symposia. The holding of ia should be 
dd cud stis positis, half ot them should be 
jointly organized with other relevant agencies Or 
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scientific organizations so as to achieve closer liaison. 
with them. The Director-General, it is suggested, 
should accept the invitation of the Indian Govern- 
ment to hold a symposium on “Wind and Bolar 
Energy in Arid Arees” this autumn. Also, the 
subject for the symposium to be held m 1956 should 
be the formation and erosion of soils as affected by 
climatic factors, and this should, if poemble? be held 
jointly with the Food and Agriculture Organization 
and the World Health Organization. 

Review reporis. It was decided at the seasion that 
review reporte should be fewer m number and that 
they should deal with research subjecta rather than 
consist of surveys of specific geographical arees. 
Each report ought to be a oritical appreciation .of 
work done and not merely a summary of publications. 
The reporte should be published in book form, and, 
when & symposium is held on the same subject, they 
should be published, if possible, with ita proceedings. 
The recommendation was.made that six reports be 
obtained dealing with human and animal ecology im 
arid regions, two being on human ecology and one 
each on the ecology of mammals, birds, locusts and 
other insects. 


Arid sone fellowships. Candidates selected for such 
fellowships should of sufficient seniority and 
training to obtain adequate benefit, and careful 
consideration must be given not only as to the beet 
location for the Fellow to work but also as to the 
p responsible for his studies &nd the length of 

is stay m each locality. Each Fellow should submit 
both interim and final reports on his work to the 
Committee. 


Research projects. The Committee recommended 
the following procedure to be adopted in the sub- 
mission of reeearah projects to Unesoo, and for their 
consideration by the Committee. (1) Projects should 
be submitted after examination by, and with the 
support of, the national commussion of the member 
State from which it originates. Information should 
be provided about the suitability of the applicant to 
conduct or supervise the work, and where relevant 
as to the relation of the project to other research. 
If the applicant is a member of a scientific institute, 
this institute should also give its support. (2) If it 
feels this desirable, Unesco should obtam further 
expert advice on the project from among ita honorary 
consultants prior to submitting the proposal to the 
Advisory Committee. (8) Recipientes of Unesco 
research grants must submit by March 1 and Septem- 
ber 1 p reports for the information of the 
Rae Ces Failure to submit such reporte 
may involve the discontmuance of Unesco support. 
(4) The Advisory Committee should review current 
projects and should consider whether to advise con- 
tinued support for them, before giving advice on the 
a of new projects. 

Committee also recommended that three 
criteria should guide the acceptance of projecta sub- 
mitted : ee ue uie 
arid zone problem; ib should bear on some principle 
of general scientific interest; and it should either be 
of a nature that can be expected to yield results 
within 6 iod of two years, or be one that can be 
contin by local support, after initial financial aid 
from Unesoo. : 


Unesco Symposium of Plani Ecology of ihe Arid 
Zone. Following the seasion of the Committee, 4 


symposium organized by Unesco as part of its arid 
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was held durmg November 7-10 
in Montpellier with the help and support of the 
university there, Speakers from fiftean countries 
contributed papers under the followmg sections. 
(4) Structural and physiological features of the 
vegetation. This section included papers on ecological 
classification, the fodder value of desert plants in 
South Africa, and the effects of ‘land management 
on arid zone vegetation. (B) Climatio, eooolimatic 
and hydrological effects on vegetation. The papers 
ih- this section dealt not only with effects of ram 
and other olimatic factors but also with dew 
measurement and with forests in arid areas. (C) Soil 
and vegetation. This section covered the affects 
of soil type, the influence of. minor elements and 
soil microbiology. (D) Influence of other factors. 
These inolüded overgrazing and soil insects, and 
a valuable account was given of methods used m 
Australia m land-use surveys. The sympostum 
as & whole included a number of valuable papers 
and provoked keen discussion. Its proceedings will 
be published. 


NEW CHEMICAL LABORATORIES 
OF THE UNIVERSITY OF 
SHEFFIELD: 


HE new chemical laboratories of the University 
of Sheffield were on. February 5 by the 


upon $ 
O. K. Ingold and Mr. T. A. McKenna. A single 
structure now takes the place of laboratories that 
were formerly separated from one another and from 
the oentral stores by a hundred yards horizontally 


^ 
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d aş many feet vertically in a building without 
lifts. While the greater part of the cost has been 
met by grants.to the University for that purpose by 
the University Grants Committee, the Staveley Coal 
and Iron, and the Staveley Iron and Chemical Com- 
panies, in- response to the appeal for a University 
nent Fund in 1947, oovenanted to con- 

tribute a sum of £50,000 primarily for the benefit of 
“the Chemistry t. In permanent record of 
the University’s appreciation, the research, labor- 
atories in the new Department have been named the 


block facing Brook Hill, with a wing at ite eastern 
end receding obliquely from the street. Provision 
has been made for itions when necessary at both 
ends of the block. The four-story building is of 
steel-framed brick faced with Portland stone; the 
aloping site allows unrestricted natural lighting to 
the lowest floor of the wing. The wing oconsiste 
essentially of four large teaching’ laboratories, one 
above the other. From the lowest floor upwards, 


for special and in addition there are eight 
research lebaran and seven small rooms for 
lecturers. 

The various floors are united by stajroases at each 
enà of the main blook and an emergency staircase 
at the far end of the wing. There is a pemsenger lift 
at the junction of the main block and the wing, and 
provision has been made for another lif at the west 
end. -The junction of the wing and main block, with 
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ite lifts and staircase, thus constitutes the main 
distributory channel for the whole building. 

On the lower ground floor of the main block are 
the central stores, with goods entrance and unpacking 
area, and te accommodation for dangerous or 
excisable materials; here also are the mechanics’ 
workshop, glass- blowers’ room, analytical preparation 
room and mi ical laboratory, a labora 


tory 
for heavier equipment, and the electrical sub-station= 


temperature room, refrigeration roam, and rooms 
for special I 
The main entrance is to the ground floor, which 


estre, which seats 250. This theatre, more than 
large enough for present departmental needs, is 
intended to be used also for general university 
purposes. At the very fully 
are controls governing the window 
ment and lighting, and spotlighting of the bench 
iteelf. The projection box, in communication with 
the bench, has 85-mm. and 16-mm. projectors, 
microfilm projector, lantern and epidiascope. 

The Wynne Library, built out from the western 


Whereas in the leted b the first floor 
will be entirely devoted to physical istry, three 
of the seven research laboratories in the main block 


are at present used for organic chemical research. 
There are also on this floor a reader’s room, dark 
rooms and other amall rooms for special purposes, 
and & lecture theatre with seating for 120. On the 
second floor of the main blook are the professor's 


‘room, a reader’s room, lecturer’s roam, four research’ 


laboratories, small rooms for special work, & teaching 
laboratory for advanced organic chemistry, and a 
small lecture theatre seating 60. Rooms for solvent 


recovery and for conducting dangerous operations 


are provided on the extensive flat roof. 

As & whole, the building provides working places 
for some 240 und ustes at any one time, and, 
I I staff, for 50-60 research 


classes is multiplied by duplication or triplication of 
lookers, eo that places oan be found for as many aa 
450 undergraduates. 

The services in the laboratories inolude high- and 
low-preasure cold water, hot water, gas, electricity, 
steam and air, all oerried in y 
10 ft. apart, running vertically and 
horizontally. In addition to the ordinary a.0. supply 
at 240 V., three-phase current is available at certain 
pointa, and d.o. supply is from mobile rectiflers and 
batteries. Lighting is in general by tungsten lampe 
dva desideri ce cca Aa 

strip, sometimes” of ‘oolour-matching’ type, 
teaching and research laboratories. Ventilation is by 
window and by extractor fans—one for each fume 
cupboard—which work from the roof. The building 
is heated by hot water ee 
^ University station across Winter Street, operating 

through panels in the walls. 
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AN ATLAS OF END-GRAIN 
PHOTOMICROGRAPHS FOR THE 
IDENTIFICATION OF 
HARDWOODS 


A the number of hardwood timbers from tropical 
countries now bemg placed on the market 
Increases, their identification has become i 


produced 

No. 25, ""Identifloation of Hardwoods: A Lens Key”, 
whioh provides a practioal method of timber identifica- 
tion for those laboratory f&oilities—in other 
words, for the man out in the forest or in the timber 
yard. It may not be generally known that, among 
tropical timbers at least, there may be a close resem- 
blance between a timber of considerable value for 
structural and other purposes, for example, and 
another, or more than one, which is of an inferior 
quality. The fact that the latter exists in greater 
abundance in the forests and therefore is of easier 
and cheaper extraction can lead to substitutions 
which are far from desirable. 

The “Lens Key" was prepared for the use of the 
ical man engaged in the extraction and mar- 
of these more or leas new tropical timbers. 

Pe a NE 
tration may be given. Whenever poasble, water 
transit is the cheapest and easiest for the 
ew Manns area The felled trees after 
are made up into great rafts and floated 
- UU Up I eerie 
station. One or more of the rafts may purport to be 
of the valuable species of timber of the region. Yet 
it ia aimple to inalude a number of logs of the inferior 
species, the whole raft being passed for payment on 
the hi royalty scale. Armed with the ''Lens 
Key’, the checking ofüoer is in a position to stop 
this kind of 
The Forest Products Research Laboratory has now 


.produoed an addition to the "Lens Key" which can 


be used in ion with it. Bulletin No. 26, 
entitled “An Atlas of End-Gram Photomi 

for the Identification of Hardwoods"*, supplements 
the “Lens Key” by providing photomicrographs of 
the timbers dealt with in the latter and enables users 
to verify their identifloations by comparison with 
photograpbs of authentic species. As the author 
Bays: “Ib provides a ready means of checking that 
a timber is what it is to be”. Of course, it 
is to be understood that user of the "Atlas" must 
be able to prepare a cleanly cut end-grain surface of 
the timber in question. A safety-razor blade can be 
used for the purpose, as it gives & aharper and cleaner 
cut than a knife. 

There are 896 photomicrographs, all beautifully 
clear reproductions, in the "Atlas" at a x 10 magni- 
fication which shows the structure of the timbers 
dealt Miss The arrangement of the photomicro- 

hs &ooording to alphabetical order of botanical 

and within each family similarly’ according 
to the botanical names of the timber, is exactly 
parallel with that adopted for the d 
timbers in Bulletin No. 25. An index gi botanical 
and common names of the timbers is appended. 


* Department of Research. Foress Producta 


Batentifio and 
Research Bulletin No. 26: an Aa OE ee ee ae 
for the Identification of Hardwoods. Pp. ty+87. (London: H.W.8.O., 


~- 
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KODAIKANAL OBSERVATORY 
ANNUAL REPORTS FOR 1951 AND 1952 


HE annual reporte of the Kodaikanal Obeerv- 

atory for the years 1951 and 1952*, both of 
which have only recently been reoeived, deal mainly 
with the astronomical work of the Obeervatory ; the 
meteorologioal date appear in the India Weather 
Review and the administrative details are to be 
incorporated in the annual report of the India 
Meteorological Department. The golden jubilee of 
the Observatory was celebrated in September 1951, 
and the event was marked by the mauguration of 
the newly built Ionospherio Laboratory and of the 
newly installed ‘Bhavnagar Tel ', & 20-m. 
Oassegrain reflector constructed by Grubb which 
originally bel to the now defunct Poons 
Observatory and named after Maharajah Takhta- 
singhji of Bhavnagar. 

An expedition was organized to observe the total 
eclipse of the sun on February 25, 1952, and the 
nr ae T UI E. Da PADO d 

27, 1951, for the ealipse camp at Ar Ratawi 
in Ir&q. On this expedition, which is referred to in 
the 10523 the obeervational was 
unfo frustrated by bad weather at the time 


I far 
disturbanoes whenever were contin: 
A list of the of the Observatory is given 


ent Instruments in use. The 1952 list shows one more 
under (a), one more under (b) and six more under (c) 
compared with the 1951 list. Weather conditions dur- 
ing 1951 were better than those of the previous year, 
and those of 1952 were better than the 1951 conditions. 
There was a considerable decrease in sunspot activity 
in both years. The number of prominenoes in 1951 
showed a decrease of 15 per cent compared with the 
number m 1950, but there was an increase im the 
areas of 7 cent; this was due to greater promin- 
ence activity during the second half of 1951. In 
1952, Inenoe activity as represented by areas 
Er qoi ae ce ups 
an increase of 23 per cent over the 1951 results. 


* Kodaikanal Observatory. Annual Report for the Year 1961; 
pp. 10, 1962; R. l.or 1s. 64. Annual Report for the Year 1965. 
DD. 12, 1063; As. 12 or 1s. (Delhi: Manager of Publications.) 


PREHISTORIC SETTLEMENT 
PATTERNS IN THE VIRU VALLEY, 
PERU 


HE Virú Valley Project was an intensive survey 

of one of the smaller irrigated valleys of the 
Peruvian coast. It was mainly archeological, but 
embraced also cultural geography and a study of the 
modern population, and it was carried out by.a 
number of teams from different North American 
institutions with the oo-operation of Peruvian 
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soholars. Each institution supported ita own team 
and is publishing the results, but they worked 
together and shared certain resources supplied by 
the Viking Fund of New York. The work was done 
in 1046, when Prof. G. R. Willey waa ing for 
the Bureau of American Ethnology. Although 

lication has been long delayed, same of Prof. 
Willy's views have influenoed publication by his 
colleagués, so they have not been altogether hidden 
from studente of the subject. Now that his oon- 
clusions are published in full as a Bulletin of the 
Bureau of American Ethnology*, his work forms an 
exceedmgly valuable and interesting contribution to 
&rahzology. 

The work is based on what must have been & very 
strenuous survey of the visible settlement sites m the 
valley, and descriptions of them, with plans, form a 
large part of the book. Each of the descriptive 
sections begins with a summary of the oontenta, so 
that the bulk of them need be used for reference 
only. They are preceded by introductory chapters 
which define the problem and describe the valley, 
and are followed first by a summary with conclusions 
about the actual settlement patterns, and then by a 
discussion of what can be learned from them about 
the population and ita organization at differant 
stages. Finally, these data are related to what is 
known of Peru as a whole. The plates, grouped at 
the end, are & useful addition, but the reproduction 
of some of them is a trifle ‘woolly’. 

Among the several useful publications resulting 
from the Virú Valley Project, this deserves a prom- 
ment place. By his fresh and thoughtful approach 
to his subject, Prof. Willey has made a notable 
contribution to our understanding of the ancient 
oe The organizers of the Project were 
ortunate in being able to select a unit of manageable 
siro to deal with, and one which’ was sufficiently 
self-contained to make it possible to observe the 
effeote of outside influences and invasions. Very 
useful resulta might be obtained if it were possible 
to follow their example in other centres of ancient 
civilization. G. H. B. BUSHNELL 
155 : Prelisorio Gottiement Patterns In the Vind Valley. Peru, By 
Printing Omo, 1068) i dole ^ ai 


PHOTOLYSIS OF POLY METHYL 
VINYL KETONE: FORMATION 
OF BLOCK POLYMERS 


By J. E. GUILLET and Pror. R. G. W. NORRISH, 
F.R.S. 
Department of Physical Chemistry, University of Cambridge 
HE pri photolysis of aliphatic ketones, 
both m the gas phase and in solution, has been 
shown to occur by two simultaneous reactions! : 
Type I, in which two free radicals are formed : 


R.CO.R/ Ẹ R. + RCO. + R. + R’. + CO 


Type IL, in whioh the molecules can split in the a—8 
posttion to the car l to give an olefin and 
& lower ketone, wi Dot he formation of free 
radicals ; for example : Í 


ROH,CH,OH,COR’ È RCH : CH, + CH,COR 


oF 


` * k 
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As the temperature is raised from 0° to 100° O., the 
acetyl radical formed in the first reaction becomes 
increasingly unstable and decomposes to give a free 
alkyl radical and carbon monoxide. 

The I reaction has been used as & source of 
free radicals for the initiation of vinyl polymerization. 
For example, acetone has been used as a photo- 
sensitizer in the polymerization of a a 
vinyl monomers’. 

As an extension to this early work, it oocurred to 
us that vinyl Vo dpi oontaining a carbonyl group 
would be similar reactions upon 
irradiation. For ens with poly methyl vinyl 
ketone, we should expect, schematically : 
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st a ditus manas lup isa oos Md, 
mounted in front of a large t mirror to 
give & oonoentrated beam of light. This was direoted 
on to the reaction cell by two 30-mm. diameter 
diaphragms 15 am. apart, using a water-cooled filter 
composed of 2:0 am. of & solution containing 
150 gm./l. CoSO, "H,O and 500 gm./l. Ni80,.7H40, 
followed by 4 om: of a solution oon 2-0 gm. 
potassium hydrogen phthalate to isolate the radiation 
of 3180 A. Operating ab 1,000 watta, this light 
system gave an energy flux of 1-1 x 10-* emsteins 
an hour &oroes an aree of 7-0 ag. om. as determined 
by & uranyl oxalate actinometer. The reaction cell 
was of quartz, 2:0 om. in length and 8:8 cm. in 


—0H,CHOH,QHOH,CHOH,— g 


bo 


dö + OH,GO: 

ba, on, 
or Type I 
—OH,CHOH,OHOH,OHOH,— o | 

bo bo bo + CH, 

ba, ^ — On, 
—QOH,0:0H, OH,OH,OHCH,— 

bo «40 bo 

be, de, Um, 
or Type II 


7 


Both these predictions haye been verified. The 

polymer shows & strong absorption bend with ite 
peak at 2000 A. due to the carbonyl Irradia- 
tion of solutions in dioxan by light of 8180 A. caused 


ee ; 
e oocurrenoe of Type I readtion is demonstrated 
by the formation of carbon monoxide and methane 
when the reaction is carried out at 80? O., and the 
fact that aldehyde is formed due to the hydro- 


- genation of the acyl radicals by the solvent. 


That II reaction occurs as & split in the chain 
at the bond «a-8 to the carbonyl group is shown both 
s & rapid fall of molecular weight, and by the 

t of the ion band beginning at 
characteristic of the conjugation of the 
double bond with the ketone carbanyl. 

The quantum yield of the Type I reaction is of the 
order of 0:01, as measured by the rate of formation 
of carbon monoxide at 80° O., but this must be a 
lower limit m view of the formation of aldehyde 
mentioned above. 

The oocurrenas: oF Type T reaction wiih: poly 
methyl vinyl ketone, in which free bonds are formed 
in the polymer chain, immediately suggests the 

mo ee LE 
cham of one is to another 
vp a a 

In order to investigate this poesibility, poly methyl 
vinyl ketone was photolysed in the presence of 
acrylonitrile monomer. The optical system consisted 


diameter; it was attached by & side arm to & bulb 
which could be used for freezing and degassing the 
solutions, and could be connected to a high-vacuum 
ee ee Poly methyl 
vinyl ketone was by polymerization of the 
pure monomer in dioxan solution, using benzoyl 


peroxide as catalyst ; it was isolated by precipitation 
with diethyl ether, and washed: with ether to remove 


any residual catalyst. It was then re-dissolved in . 


dioxan and isolated by freezing with subsequent 
E E O eee 

measurements in methyl ethyl 
S a jon gave & molecular weight of 220,000. 


until use m a flask cooled with ‘dry ice’ — acetone 
mixture; it was then introduoed into the reaction 


cell using & standard volume in the high-vacuum : 


The ultra-violet tion spectra of the 
various reagents are shown in Fig. 1. It will be sean 
that, using monochromatic radiation of 3180 A., we 
are working well within the ion band of poly 
methyl vinyl ketone, but e the absorption 
limit of solvent and acrylonitrile monomer, which 
latter cannot, therefore, be contributing to any 
primary chamioal reaction. A preliminary series of 
expermmenta in dioxan solution showed that the rate 
of decrease of intrinsic viscosity was measurably leas 
when the degradation was carried out in the presence 
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of:4-.5 gm./L &orylonitrnile monomer. There was, 
however, no sign of precipitated. polymer even after 
several hours. If block polymers are formed in this 
case, it seams probable that the length of the 
acrylonitrile chains is not sufficient to cause 
precipitation. 

A trial was then made in which 0:200 gm. of poly 
methyl vinyl ketone was dissolved in 20 ml. pure 
acrylonitrile monomer. On irradiation there was an 
unmediate appearance of turbidity, and after 4.0 
mm. & solid precipitate had formed. This polymer 
was isolated by freezing, the residual monomer being 
removed by sublimation under vacuum. A Dumas 
analysis of the polymer showed it to contain 14-1 per 
cent nitrogen, which corresponds to 54 per cent 
acrylonitrile. An identical run in the absence of 
poly methyl vinyl ketone gave no evidence of polymer 
formation on irradiation for periods up to 80 mm. 
The intrinsic vi ity of this polymer in dimethyl 
formamide was 3:8. Using the ee i ads 
by Houtz* for poly acrylonitrile in this Bo t, the 
molecular weight was oalouleted to be of the order 
of 100,000. This corresponds ite well with the 
molecular weight which uu E expected if two 
poly acrylonitrile chains were formed for each mole- 
cule of oarbon monoxide formed by the Type I 


reaction, and allowing for partial depolymerization 


of poly methyl vinyl ketone by 
The polymers was qualitatively uL E into 


three distinct components by the slow addition of 
dioxan to a 1 per cent solution of the polymer in 
dimethyl formamide. One fraction, which was 
Ipitated almost immediately, appeared to be 
poly acrylonitrile. A second fraction was 
obtamed which was soluble m mixtures of dioxan 
and dimethyl formamide contammg at least 5 per 
oent of the latter component but was insoluble in 
pure dioxan. A third fraction, completely soluble in 
dioxan, corresponded to the usual degradation product 
of poly methyl vinyl ketone. It seems likely that the 
second fraction, which amounts to about a third of 
the total po and contains 75 per cent acrylo- 
ES representa the major part of the block polymer 
ormed. 
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In order to prove that the polymerization of the 
acrylonitrile monomer was not due to catalyst 
residues present in the polymer, 4 es i of pure 
methyl vinyl ketone. was allowed ymerize at 
room temperature, iu the absence ofa any catalyst. 
After several days, about 10 per cent polymerization 
had taken place. This polymer was isolated by 
freezing in dioxan in the usual way, and 0-080 gm. 
was dissolved in 20:0 ml. acrylonitrile monomer and 
irradiated for 3-0 mm. The reaction was immediate, 
yielding 0.285 gm. of polymer of intrinsic viscosity 
4-8 (My = 140,000). Irradiation of pure aorylo- 
nitrile monomer in the absence of poly methyl vinyl 
ee e leas than 0-002 gm. polymer. There 

ap care reaction at room temperature in either 
case. 

On the basis of these results, it would appear that 
in the photolyms of poly methyl vinyl ketone free 
radicals are formed which are le of initiating 
the polymerization of acrylonitrile monomer. It 
seems likely that this leads to the formation of 
two additional polymeric species—pure poly acrylo- 
nitrile initiated the free methyl radical (or acety! 
radical) and & block polymer from the radical formed 
on the poly methyl vinyl ketone cham. 

It is possible that this photochemical method may 
have further applications in the synthesis of other 
block polymers. [Jan. 13. 


o ud Noah n G. W, J. Chem TEE HUNE 
E. G. W , J. Chem. Soc., 1638 (1935 
ih h G. W., J Ohem. Soc , 1621, 1531 


, Proc. Roy. Soe. A, 187, 37 (1046). 


GENETICS OF VIRULENCE IN 
INFLUENZA VIRUSES 


By Sm MACFARLANE BURNET, F.R.S., 
and PATRICIA E.- LIND 


Walter and Eliza Hall Institute of Medical Research, 
elbourne 


ENE of & virus or other pathogenlo 
mioro-orgaenism may be defined as the capacity 


to produce lesions or symptoms in & given tissue or 
host. It is & quantitative, rather than an all-or- 
nothing, characteristic, and in practice it can only be 
assessed in terms of the difference in the response of 
two or more host animals or tissues which receive the 
same dose of virus, or of the difference resulting in 
the same host from the introduction of the same 
dose of two or more different viruses. The fact that 
influenza viruses of widely different virulence for the 
mouse can all be readily grown in the chick embryo 
and, with some necessary reservations, accurately 
titrated by hemagglutination, makes viruses of this 
group particularly well suited for studies of virulenóe. 
We have been concerned for some time with an effort 
to analyse the behaviour of virulence when reoom- 
bination between different virus strains takes place. 
In several instances the distribution of virulence 
among the progeny from a ‘cross’ between highly 
virulent and non-virulent strains indicates that there 
are multiple genetic factors involved. This may 
provide & new approach to the general problem of 
virulence in animal viruses. 

In all of our work we have used the allantoic 
cavity of the chick embryo for culture and titration 
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of strams of influenza virus which poeseesed charac- 
teristic degrees of virulence for some other host or 
tissue. The earliest experiments were concerned with 
‘neurotropism’—the capacity of a strain to produce 
fatal encephalitis on intracerebral inoculation in 
mice. b reoombination I te were 
> concerned with strains differing in virulence for the 
chick embryo as judged by the production of 
hemorrhagic lesions, or for the mouse lung where 
the criterion is the extent to which the lung is con- 
solidated seven days after a standard intranasal 
inoculation. Any influenza A virus isolated from a 
hyman infection by chick embryo moculation and 
adapted to grow freely in the toio cavity lacks 
all three of these types of virulence. In each case 
strains of high virulence have had to be obtained by 
continued passage in the ri&te experimental 
host. Almost any strain can be adapted to produce 
gros lung lesions in mice; but only two influenza A 


viruses have given rise to variants le of pro- 
ducing hasmorrhagio lesions in the chick embryo 
and/or transmissible fatal en itis In mice. These 


L (Melbourne 1985). 

The experimental method was to produce 
double infections with two strams which, in addition 
to dissi virulence, had other ‘marker’ characters 
that could be used to differentiate them. The prodtct 
of these double infections waa titrated in chiok 
embryos and then re-titrated to obtain a sufficient 
number of positive fluids at the limiting infective 
dilution (LD fluids). These were then tested for each 
of the relevant characters. Representative examples 
of any recombinant obtamed were re-titrated 
and a second generation of LD fluids tested for 
uniformity of character. 


Neuropathogenlclty for the Mouse 


In the work carried out by Burnet and Lind!, 
and by Burnet and Edney’, double infections with 
the neurotropic strain NWS and the standard 
influenza A strain MEL were made in the mouse 
brain. From these mouse brains, virusts were 
isolated which were MAL serologically but had the 
capacity to induce fatal encephalitis on mtracerebral 
character not found with M EL in being convertible 
to the ‘indicator phase’ by simple heating at 55°. 
This character is easily checked in viro by testing 
whether or not the heated virus is inhibited by high 
dilutions of a suitable muooid inhibitor. For oon- 
venienoe all fluids were screened for the two $n vitro 
characters, serology and convertibility to mdicator, 
those which conformed to the pattern of neurotropic 
MEL strains being called NAf’s. It was soon found, 
as noted -Burnet and Edney*, that considerable 
numbers of NM strains were of much lower petho- 
genicity for the mouse than expected. In Fig. 1 are 


shown the results of a survey of experimental resulta ` 


obtained during Burnet and Edney’s work in 1951. 
For this it was convenient to use the day of death 
of a mouse inoculated intracerebrally as an mdex of 
virulence. The 84 per cent of 257 mice inoculated 
with NM strains which survived fourteen days 
includes mice which showed definite symptoms 
around six days and then recovered completely, and 
a few—nearly all from groupe in which most of the 
other mice died—whioh were sick and emaciated at 
the end of the test period. Others comprising about 
a-third are from groups in which none of the mice 
showed any symptoms, 
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Fig. 1. Distribution of times of death from 
inffuenza virus 


thon of a standard dose of Area, in each 
shaded bar shows tage of giving the 
indicated result. 3, death on day shown after don; 
S, survived 14 &, viruses by the 


days. S St. + 
Interaction o£ whieh X M reeombinan 


This has been the general type of experiance 
whenever neuropethogenio strains are produoed by 
recombination. A very similar distribution has been 
found when interaction of the strains NM (actively 
neuropathogenic) and WS— (non-pathogenic) took 
place in the allantoic cavity. Here the commonest 
type of progeny to show the tn vitro qualities typical 
of the neurotropic recombinant which we refer to as 
N-WSE was only weakly ee ES Rela- 
tively severe symptoms were prod around the 
fifth to seventh day after inoculation of the standard 
dose of a fifth of ane hmmagglutinating unit, but 
nearly all symptoms had vanished by the fourteenth 
day. Other ftuida of N-WSH character in viro 
produced fatal encephalitis, while some gave no 
symptoms. 


Pathogenicity for the Chick Embryo with 
Haemorrhagic Lesions 


In the oourse of many experiments with the 
systems MEL|WSE and the primary ‘recombinants 
M --/WS— =, records were made of the embryo 
pathogenicity of large numbers of each in vitro type. 
In Fig. 2 the resulta are depicted in terms of the 
peroen of inoculated oe showing lesions of 
each of four arbitrarily levels of severity." 

It will be seen that M PL, neither as stock nor as 
experimentally produoed reoombinant, ever showed 
any hemorrhagic power; WS— showed a very small 
proportion of se d with some lesions.  Experi- 
mentally obtained WSE strains show a wider scatter 


of activity and a lower mean pathogenicity than. 


stook strains. Recombinant M+ strains show a 
similar wide range and include a number in the first 
brackes which represents failure to produce any 
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It should be stated, however, 


lo lesions, 

strains whiah were tested in six or more 
embryos have produced some hmmorrhagic lesions in 
at least one embryo. 


Mouse Lung Pathogenicity 


When MBL is ‘crossed’ with the much more 
pathogenic WSH, the recombinants have the same 
grade of mouse-lung pathogenicity as corresponds to 
their serological MEL relatively low and 
variable, WS high and rarely failing to kill all mice 
moculated. No differences could be seen between 
stock and recombinant types, and in Fig. 3 are shown 
histograms for the four types as obtamed from 
MEL|WSE or M+/WS— experments**. It is 
particularly striking that WS— recombinants from 
MELIWSE experimente showed none with any 
reduction of mouse-lung pathogenicity, nor is there 
any evidence that M -+ strains deviate significantly 
from the MEL pattern. 

With on the influenza B strains LEE 
and MIL, the pattern of relatively free distribution 
of virulence among the recombimants is seen again’. 
MIL has no lesion-producing power in the standard 


dose; LER averages 8+ lesions. In Fig. 4 is shown - 


the distribution of mouse-lung ogenicity for 
stock LEB and MIL strains and for all the experi- 
mentally studied LD strains an & variety of 
recombination experiments. This shows very clearly 
the distribution of a wider ‘of virulence over 
progeny of both MIL and LEE types than is ever 
observed in the stock strains. 


i Discussion 


In most of the examples which have been men- 
tioned, it is clear that the difference between the 
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highly virulent &nd the weakly virulent and non- 
virulent strain is not a function of a single gene. It 
is in accord, too, with the well-known gradualmeas 
with which virulence of a virus for a new host is 
built up by passage, suggesting that multiple ganetio 
stages have intervened in the process. The develop- 
ment of virulence by a virus has many points of 
resemblance to the development of resistance to an 
antibiotic by a beoterium, and it is particularly 
interesting to find a similar pattern of results from 
age si of H. coh K, variants, resistant and 
n-resistant to chlorampheniool'. Some of the loci 
Soueecnad qu heo cxpcrinienie oould Da caked im 
relation to known biochemical markers but others 
could not. Cavalli and Maocaro interpreted their 
results as compatible with the occurrence of successive 
gene mutations, the genes concerned being largely 
et least non-allelio. Positive and negative mter- 
actions between genes were also ted. 

Recent work by Ada* in this laboratory makes it 
highly probable that imfluenza virus á does not 
contain. nucleic acid as a necessary part 
of ita structure, If ribose nucleic acid is involved 
in the genetic behaviour, it may well be that the 
mechanisms concerned are a good deal simpler than 
those ical of mitosis and merosis in higher organ- 
igms. e have developed what appears to be the 
simplest available hypothesis to account for the 
results by postulating the existence of ‘virulence 
genes’ rather loosely associated with the rest of the 
genome. Virulence for tissue 2 is determmed by the 
number of the appropriate virulence genes V* 
associated with each genome. ‘There is a consider- 
able degree of in the multiplication of 
these unite in the host cell, and the average number 
per genome may be modifled by a variety of con- 
ditions ; and in such instances ag we have reported 
here the units may be distributed between two 
different types of genome. In none of the examples 
we have studied does this distribution appear to be 
& random one. If we regard serological type as the 
identifying mark of a virus and think of other 
oharaoters in & recombinant as being transferred 
from the second parent, then we oan speak of relative 
affinities of different genomes for the postulated 
‘floating’ V genes. In the MIL-LEE system the 
V*^ genes contributed by LEE are shared with 
MIL, but LEE has either a stronger affinity or loses 
some of its V™s with so much difficulty that a 
random distribution is impossible. There is an 
indication, too, that in the same system it is some- 
times easier to lose all V™’s than to hold a sub- 
standard number (of. the undue number of non- 
virulent LER strains). 

In each of the systems-we have studied there is an 
individuality of behaviour. In the MEL/WSH 
system there is no evidence of transferability of 
mouse-lung virulence whatever. The virulence for 
the chick dove pad characteristic of WSE is, however, 

two of the four genomes produced 
Te cad WOH bas ob is MRD od Gale a 
slight extent to WS—. If a balance-sheet of V's 
could be constructed, one would expect an overall 
loss as if MEL and WS— attracted V*'s away from 
M+ and WSE without being able to moorporate 
them. the work we find a tendency in 
any types of manipulation in the allantoic cavity to 
show a loss of virulence—often slight—for other 
types of host oell. The neurope io strains show 
this well. When & neuro strain ig crossed with a 
non-neuro strain in the allantoic cavity (whether 
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intact embryo or de-embryonated egg) it is the rule 
More A pans redu average "auno paiho 
genicity. ith the NWS|MEL system it is easy to 
obtain in vitro NM's, but these are mostly of very 
low mouse virulence. To obtain typical neuro-M EL 
strains from this combination in the chick embryo, 
it ia much more convenient to select them from 
the first-cyole fluid by sub-inoculatmg this with 
anti-WS serum on the ohorio-allantois and re- 
findings were obtained in I ta with the 
N-MEL|WS-— and N-WSM| WSH ., 

When a recombinant that'has up 8 new 
virulence is passaged at limiting infective dilution, 
most of the LD fluids show the same grade of 
virulence ; but where there is change, it is far more 
frequently to a lower grade, and the occasional rise 
is always slight. 


mechanism 

virus, a8 Visconti and Delbrtick (1958)!" have done for 
the T2 bacterial viruses. At the present time, how- 
ever, ib seams better to look for the simplest possible 
genetic mechanism that will account for the facta. 
In view of current thought on the nature of bacterial 
adaptation and recombination, it may become & 
“valuable stimulus to the interpretation of bacterial 
genetics if analogies can be drawn from a simpler 
system such as the influenza viruses as well as from 


ust. J. 
ux. J. 

J. 31, 861 (1952). 
yan den Ende, M., and Burnet, F. W., Aux. J. Eep Pol. 


MORPHOLOGICAL BASIS OF 
QUALITY -IN TEA 


By W. WIGHT and P. K. BARUA 


Tocklal Experimental Station, Indian Tea Association 
Scientific Department, Cinnamara, Assam 


EA. breeding at this Station was begun by us in 


1986 on the ,recommendation of a on 
of inquiry led by Prof. (now Sir Frank) 5e 
Much attention has been paid to the production of 
tee of the quality which is characteristic of Assam 
and which oan be obtained from no other source. 
For the purpose of breeding, some character indicative 


of quality is ien 

Progress in this direction can be illustrated by 

oting Hunter and Leake!. These authors reviewed 
the aituation ine1988 in the following words: '"Ihe 
problem of tracing quality back to a character or 
group of characters, inherent in the plant, and 
sufficiently definite to form the basis of breeding, is 
hardly capable of solution. Neverthelees efforte in 
this direction have been made by Gogh (Cohen 
Stuart, 1930), who found differences m quality 
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between pluckings of le trees of a magnitude 
which could be identifod by expert tasters’. 

Early work by the senior author had disclosed 
association between hair on the lower epidermis of 
the fresh leaf and the quality (as distinct from the 
particles known as ‘tip’) of the tea afterwards 
manufactured. This was recorded in 19361. A greater 
number of parallel observations was required to 
establish a general case; these have been obtained 
during recent years. 

We have found pubescence of the tea leaf to be 
genetically conditioned; and plants which are 
categorized in respect of hair on one occasion can be 
expected from i to remain in substantially 
the same order. It has been observed that & crude 
classification of planta into five subjective hair 
groups by momentarily looking at the lower epidermis 
of the young leaves gives & significant positive oor- 
relation with quality. Even when the hair is estimated 
once only on a single bush in one season at the rate 
of 500-1,000 bushes a day, and the shoots from the 
game bushes are manufactured on an average of four 
occasions in the next season, & significant correlation 
is obtained (r = 0-260. P < 0-01). When hair is 
estimated with proper replicates, the correlation is 
found to be much closer. 

This is illustrated by data in the &ocompan 
teble, which were obtained by assigning numeri 


reports. Seven different progenies were studied, each 
eoa bag obtained foni a dus between two 


clones. Six progenies were repea as two field 
plots of twenty-four planta each, and one y as 
included 


one plot of twenty-four ro The bl 
Se deed ded plants raised from a com- 


as possessing high quality. Samples of the plucked 
shoots from any one plot were spread uniformly over 
a aballow dish of standard size, and the amount of 
hair visuálly estimated under standard conditions of 
illumination. The dishes were marked by random 
numbers, the origin of the sample not bemg known 
to the observer. The hair was estimated on five 
oocasions in the early part of the season. In the 
later of the season shoots plucked from each 
one of the nineteen plots were manufactured as a 
separate sample. Each sample was therefore indi- 
cative of the overall of all the bushes m a 
progeny, the quality and hair of all but one of the 


Mean numerical indices for 
Progenics Hatr Quality 

A 0°76 10 0 
` 0-08 28-0 

B 0 88 12 0 
0-96 240 

C 1 26 471 
1:07 40 0 

D 1:71 42 8 
141 85 7 

E 1 73 223-5 
181 34 2 

F 1 79 24 -0 
1 88 24 0 

G (abeok from commercial seed) 217 41:4 
2 00 471 

H 2-21 54 8 
2:44 46:1 

I 2.59 66 7 
2-06 52.8 

J 2 00 56 9 
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progenies being determined by two plot repeats. On 
the first flve occasions all the progenies were manu- 
factured, after which the manufacture of the lower 
quality progenies was successively disoontinued' to 
enable other les, not relevant to the present 

to manufactured ; the primary object 
of the work being to show that ies considered 
desirable maintained their quality. The progenies 
of higher quality and the check were manufactured 
up to fourteen times from the end of June to early 
October. The taster received the samples of made 
tea in tins marked only by random numbers, & 
different ase t of numbers being used on each 
occasion. nineteen pairs of variates obtained 
from the means of all the observations give a sig- 
nificant ooeffloient of correlation of 0-76. It is clear 
that hair can be taken as a reliable index of quality. 
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Oocurrenoe of red anthocyanin pigment in the 
petiole of the leaf is a genetically conditioned charac- 
teristio of & distinct of tea plant which is 
probably wild in the ey of the Chindwin. This 
type is nob in itself of value and is not cultivated in 
Assam. It is glabrous and lacks quality. However, 
the character petiole pigment must have somehow 
been introduced into planta whioh are 
generally cultivated where it is now to be seen 
with varying but always very low frequency and 
with an intensity of expreasion much below maximum. 
General experience shows that, up to some low 
optimum, pigmentation of the leaf petiole is beneficial 


to quality ; and above this low optimum, pigmenta- - 


tion i8 detrimental to quality. 

In 1847, members of the Association supplied us 
with samples of seed from more than sixty oom- 
mercial sources of supply in the important tee regions 
of north-east India. The characters of the planta 
raised from the seed sources of & particular region 
were assumed to be representative of the kind of 
tea plant generally oultrvated in that region. The 
information obtamed from these plante enabled us 
to construct Figs. 1 and 2 in which the ordmates are 
proportional to the separate frequencies of plante 
with a noticeable amount of pigment and plants with 
maximum hair. Fig. 1 shows a significant but not 
invariable association between plants with petiole 
pigment and planta with hair. In Fig. 2 the date 
are considered by regions, the numerals giving the 
average 1948-49 export valuation in pies for the 
region. There is therefore large-scale evidence in 
favour of the combination of some petiole pigment 
with hair in & population of tea plants. 

Breeding experience, a description of which would 
be too lengthy to include in this article, supporte 
these conclusions. If a suitable slightly pigmented 
plant of low quality be mated to a comparatively 
non-pigmented plant of good quality, then the tea 
made from the progeny as & whole, in bulk, is no 
worse than that of the good quality parent and may 
be better. The pigment disappears in the offspring 
to all but the experienced eye at the a priate 
season. Vigour can be improved by & matmg of thia 
nature; and if the vigour is improved then it may 
be associated with a uniformity among the offspring 
greater than is usual among cultivated tea planta. 
The object of tea breeding 18 to perpetuate favourable 
parents vegetatively, so as to obtain a permanent 
source of F, seed. 

It is necessary to emphasize that successful use of 
the breeding operations to which we refer here 
requires oonsiderable experience. The introduction 
of petiole pigment in suffloient tity to be 
noticed by the untramed eye is y to reduce 
quality. Typically, petiole pigment is associated 
with a dominant glabrous condition. It is therefore 
necessary to introduce the pigmènt into an F, from 
the comparatively rare combination of some pigment 
with sufficient hair. Slightly pigmented plante when 
bred among themeelves may produce undesirable 
segregates. The morphological criteria require more 
detailed viu inr than is possible in this artiole, the 
object of which is to indicate the progress which has 
been possible in recent years. 

We wish to thank the Director, Tooklai Experi- 
mental Station, and the Indian Tea Association for 
permiasion to publish these results. [Deo. 4. 
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LETTERS TO THE EDITORS 


The Editors do not hold themseloes responsible 


for opinions expreseed by their correspondents. 
No notice ts taken of anonymous communications 


Determination In Deep-Sea 
Sediments 


A -merHop for direct measurement of ionium 
(thorium-280) has been described in a previous com- 
munication!. Ionium was measured m samples of 
red clay from the Central Paciflo Ocean raised by 
the Swedish Deep-Sea Expedition (1947—48). 

The chemical procedure leads to the isolation, 

with ionium, of other thorium isotopes: 
thorium-227 (Rd-Ac), thorium-228 (Rd-Th) and 
thorium-282, all a-emitters. ~ 

The photographic method permits individual 
measurement of the activity of these various isotopes : 
ionium and thorium-282 give only smgle tracks while 
. & fraction of the disintegrations of Rd-Th and Rd-Ao 

leads to the production of five-branched stars. 

This fraction is a known funotion of the time of 
exposure in the emulsion**. 

If thorrun and Rd-Th are in equilibrium, the 
number of five-branched stare from Rd-Th is a 
- measure of the thorium-282 concentration. 

We oan measure with the double emulsion tech- 
nique* as little as 10-* gm. of thórium, provided it is 
concentrated in a drop of a few microlitres. Care 
must be taken to prevent the loss of thoron. Experi- 
mental details be published elsewhere. 

Rd-Ac also gives flve-branched stars and can 
interfere in the measurements of Rd-Th. In deep-sea 
sediments, Rd-Ac oan originate from two sources: 
(1) Rd-Ao in equilibrium with uranium-235. If the 
uranium concentration is known, it is easy to calculate 
the oorreotion, which in our samples was always 
lees than 5 per cent (values given by Hecht). 
(2) Rd-Ac produced by protactinium precipitated 
in excess from the ocean. Although we do not know 
the concentration of proteotinium in sedimenta, we 
have certain criteria to control the source of flve- 
branched stars: (a) rate of growth of the star 
population with increasing time of exposure in the 

pee hio emulsion ; (b) decrease of Rd-Ac (half- 
' life, 19 days), while the Rd-Th remains practically 
constant (half-life, 1:9 years); (c) presence of the 
characteristic long a-track of thorium O'; (d) rate of 
decrease of star activity with depth m the sediment 
(assuming a rate of sedimentation of 1 mm./1,000 
years, any protactinium isolated from urenium-2305 
must be completely disintegrated below 15 cm. from 
the top of the sediment). 

Thorium has been measured in samples of red clay 
from the Pacific Ocean; The resulta are grouped in 
the accompanying table (col. 4). The concentration 
of thorium has been calculated from the five-branched 
atar production, assuming thorium to be in equilib- 
rium with Rd-Th and ascribing all the five-branched 
stars to Rd-Th. Abeence of appreciable amount of 
Rd-Ao stars is proved by length measurement of 
a-tracks of thorium O’ on samples 11 and 12 and by 
the independence of the number of stars of the depth 
in the sediment. 

The number of samples is not yet sufficient to 
allow any definite conclusion. Still, we oan see that 
the thorium content does not seem to 
appreciably from one sample to another. The figures 
are grouped around the value 5 x 10-5 gm. Th/gm. dried 
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red clay. ‘This value is much higher than the figures , 
found by Kooxy'! in red clay from the Atlantio Ocean. 
Dr. Koezy has pointed out in a private communication 
that the differance could be ascribed either to the 
higher sedimentation-rate prevailmg m the Atlantic 
Ocean, or to inoomplete extraction of thorium due 
to his use of h orio &oid extraotion instead of 
dissolution of the samples. 

The uranium-content has been measured'by Heoht* 
in other samples from the same cores. He obtains 
values grouping mostly between 1-5 and 2:5 x 10-* 
gm. U/gm. This seems to indicate that m these red 
clays the thorium — uranium ratio is a little lower, 
but of the same order of magnitude as the average 
value in continental rocks. > 

Chronology of deep-sea sediments by tonkum- 
thorum ratio. Attempts have been made to use 
the vertical distribution of radium (assumed to be in 
equilibrium with ionium) for datmg back to 350,000 
years deep-sea sedimenta’. 

This method, which is based on the fact that 
ionium produced by uranium dissolved m sea-water 
is precipitated together with the sediments!*-1, 
involves some assumptions difficult to check on the 
rate of precipitation of ionium. 

A method based on the ratio ionium — thorium 
(ratio of two isotopes, one of which is i 
stable while the other decays with a half-life of 80,000 

) should -be free from this criticiam. Such a 
method would be valid only if: (1) the ionium - 
thorium ratio in the ocean has remained constant in 
the time-interval considered (maximum ~ 350,000 
years) ; (2) thorium is precipitated from the sea-water 
in the game proportion as ionium,. 

This lasb hypothesis requires that both ionium &nd 
thorium sh be dissolved in the same ahemioal 
form in sea-water and that all the thorium contamed 
in the sediments should have been ohemioally 
precipitated from the sea and not carried in mineral 
residues. 

This hypothesis can be tested by comparing the 
ionium — thorium ratio in sea-water and in the surface 
layers of deep-sea sedimenta or, following a suggestion 
of H. Pettersson during discussion, by checking if 
thorium and ionium in the sediments have the same 
chemicél behaviour. j 

ing this condition to be fulfilled, the ionium — 
thorium ratio in any layer of a sediment oolumn will 
be found independent of changes, both of the rate of 
total sedimentation and of the rate of precipitation 
of thorium and ionium, and should only on 
the time elapsed ance the deposition of the layer. 

We wish to thank the Ocean ical Institute 
of Göteborg and the Geological Society of America 
for financial support. We are indebted to Prof. H. 
Pettersson and Dr. Kocry for helpful ions and 
to the Misses N. Isaac and G. Poulaert for their 
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assistance in the chemical separations, and to Prof. 
G. P. 8. Occhialini for useful criticism. 
E. Proarorro 
8. WrILGAIN 
Centre de Physique Nucléaire, 
Université Libre de Bruxelles. Deo. 23. 
!]saao, N., and Picclotto, H., Natwre, 171, 742 (1953). 


* Behneider, I su regm T. Sts Ow. Abad, Math 
Nexus. KI Ak. He. Ins., Wien), Ha 161, 181 


*Sentfle, F. ML, Farley, T. A, and Steff, T. R. (to be published). 
* Plonotto, EL, C.H. Acad. Soi., Peris, 996, 2020 (1949) 


Electron Energy Distribution in the 
Striated Hydrogen Discharge 

Tue distribution of energy among the plasma 
electrons is a factor of primary importance in 
determining the processes occurring in & ea ae 
Two matters of special interest in our work are (a) 
processes determining the equilibrium of negative 
ions in el plasmas, and (b) the mech- 
a a h in 
in dry and wet hydrogen. In the , the case of 
oxygen is well known to be somewhat 
anomalous in that the negative ion 
concentration à very much lees than 
ib is in the halogen plasmas, although 
the electron affinity is not vastly 
different. In case b, the much 
greater efficiency of radio- ey 1 
discharges for dissociating and  , 
the fact that moreased dissociation  . 
resulting from an introduction of 
water does not seem to 
be enti attributable to wall 
ee eee eee 
etween the energy distribution for electrons m a 
striated positive column and that in the radio- 
frequency discharge may be concerned in the changed 
efficiency. The purpose of this communication is to 
direct attention to some preliminary resulta for energy 
distributions in the positive column of a d.c. discharge 
in hydrogen. 
The method employed makes use of the result of 
Druyverteyn! that for an isotropic distribution the 
energy distribution function is given by fE) = yın m 
where $ is the current to a Langmuir probe at a 
potential V. with respect to-the space. - The quantity 


s! 
iv: may be determined in various ways, namely, 


by graphical double differentiation ; ; by making 


V œt (time) and Vene! en 


capacity circuits? ; by the use of a bridge girouit? ; and 
by noting the change in the mean value of $ when V 


has d it a small a.o. component*. 
We pE used a elopment of the last method. 


When a modulated carrier of voltage is 
superimposed upon the probe potential, then for 
small carrier amplitudes the component of modula- 
tion frequency in the probe current is proportional 


io 3. -Hf by means of a lmear potential divider, 
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_ V is now made to vary slowly and a square root law 
` potential divider is varied at the same time by direct 
oouphng, then with the aid of suitable tuned amplifier 


circuits the product yin 


presented on an oscillograph. By means of beam 
, the apparatus ides a photographic 
record of both the energy distribution function and a 


Langmuir probe characteristic. (The latter is not 
shown in the accompanying photographs.) At the 
end of a recording & modulation frequency voltage of 
known amplitude is applied to the amplifymg equip- 
ment to enable a scale to be fitted to the energy 
distribution curve. The energy axis is calibrated 
by suppressing the ogcillograph spot at convenient 
voltage intervals. 
The 


may be continuously 





give some 


resulta d ete cathode discharge in hydro- 


gen at 0-055 mm. mercury preesure and a tube 
current of 200 mA. In Fig. 1, the probe is located 
in the brightest part of the striation. Attention is 
of & group of electrons having 
energies oonsi ly greater than the mean. In 
Fig. 2 the probe is m the middle of the dark space 
between striations. (In the figures the short horizontal 
line represents a concentration of 10° electrons/c.c./ 
volt energy range, and the oscillograph spot has been 
suppressed at 2-volt intervals.) 


2 


eee —_—— ER d. 
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& collimated sample beam and 
analysis retardation is under construction. It 
is hoped to publish furtber details, both of the 
expermmental methods and of results and conclusions, 
at a later date. 

R. L. F. Born 
N. D. Twipp* 


London, W.C.1. 
! Druyvesteyn, £. Phys., 64, 700 (1050). 
1 Ka and Gavallas, Dok] Akad. Nauk. SSSR, 


* Yan Goroum, EE 4 207 (1930). 
1 Sloane and AloGregor, Piu. Mag., 18, 103 (1934). 
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Infra-red Spectra of Fluorinated 
Hydrocarbons 
WE have recently examined for analytical purposes 
the infra-red spectra of some fully fluorinated hydro- 
carbons. Complex interactions oocur in compounds 
of this type, and it is not to be expected that the 


but nevertheless some 
regularities have been observed which may be useful. 
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1 DecaHn = 800, 845 
2 2:7 Dimethyl decalin 742° 853 
8 2:3 Dimethyl decalin T38* 850 
4 1:6 Dimethyl deal 744" B43 
B 2:6 Dimethyl decalin 738* 850 
0 1:3 ] eyelohexane 733* 859 
i is hexakne 032 849 
: 5 Dieyelobexy! 0390 848 
9 i-i Dispeohexil botane. O$76 848 
10 1:2 Dieyeio ethane 709 848 
11 Dicycloherxyl 720 845 
12 Dlcycelohexy! 738 852 


* Denotes compound with CF—OJF, group 


The spectra of simple fluorme-contaming oom- 
pounds have been studied by several workers, and 
more oomplex molecules have been examimed by 
Thompson and Temple! and by many others*'. 
Some are also inoluded in the American 
Petroleum Institute (A.P.I.) series. However, in none 
of the latter oases are any vibrational assignments 
available. 

The compounds exammed are listed m the table. 
They were used as liquid capillary films or as solid 
mulls in paraffin, and the were obtamed 
with a Perkin-Elmer 21B double-beam automatic 
recording spectrophotometer with & rock-salt priam. 

The most striking feature of the spectra examined 
is the contrast between the numter and intensities of 
&beorption bands in the range 800-650 «cm.-! in 
materials oontaining the OF, group and those in 
ee ee Compounds containing 
the OF, group show & considerable number of strong 
absorptions in this region, whereas the unsubstituted 
cyclic compounds and the open-cham 
with cyolio end-groups show, at moet, & single band. 
This is true also of the greet majo-ity of the published 
spectra of fluorocarbons. Perfluorocyolopentane, for 
example, does not absorb in the range 800—050:em.-1, 
and we find only a weak band st 730 om.-! in per- 


fluorocyolohexane. The oo monochloro 
derivative, OF,,Cl, does not a b in this region. 
Neither perfluorodecalin nor any of the 


in the series perfluorodicyclohexyl methane to per- 


flucrodicyclohexyl hexane shows more than & single 
band in the range 800—650 am.. 

Closer examination of this region reveals that a 
band occurs consistently in the range 745-730 am.-! 
in the of those compounds; which contain the 
OF ; or OF ,—OF , grbup. This suggests that some 
vibration of the OF, group, posaibly the deformation 
mode, may be sufficiently stabilized in frequency 
when it fs adjacent to a OF or CF, group to give a 
characteristic absorption. With this possibility in 
mind, we have examined the spectra of as many 
fluorinated compounds as we have been able to trace 
in the literature. Spectra of partially fluorinated 
aromatic compounds have been ignored, as aromatic 
ring vibrations can be expected to absorb m the same 
region; but &pagt from these we have found that & 
band in a 745-780 cm.-! region appears in the 

of 85 out of 48 compounds containing the 
CF—OF, or CF ,-——OF, group, and that apart from per- 
fluoroethanet, which may be expected to be abnormal, 


ee ee in. the 
immediate vicinity of the OF—OF' group. us, the 


great majority contain the structure R—OO, ER—C— 
on E in which interactions are only to be 
expected. In contrast to this, only six of fifty-ux 
fluorinated compounds which did not contain the 
group showed absorption in’ the stated region. It 
appears, therefore, that the CF—CF, or CF,—CF, 
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group will give rise to absorption in the 745-730 


'. om- region provided it is sufficiently far removed 


This is par- 
of the oom- 


and. 
C,F,—8—8—0O,F,* and CF,—8—8—9OF,*. 


Another interesting feature of our spectra is the 
single absorption band in the range 800-650 cm.” 
shown by the series of compounds uorodioyolo- 
The first mem- 
ber absorbs at 662 cm.-! and the band moves pro- 
greasively towards higher frequencies with decrease 
in the number of carbon atoms separating the two 

I Perfluorodecalin shows a similar band at 
755 om. and it may be associated with a C—F 
deformation. 

In all the compounds we have examined, and in all 
the spectra of fully fluorinated cyclic compounds in 
the A.P.I. series, a band appears in the 860— 
840 om.~1. This may be associated with a ring OF, 
vibration since it is usually abeent from the spectra 
of open-chain materials ; but it could also arise from 
the C—O vibrations of the ring. ` 

The perftucrodecalin and the dicyclohexyl oom- 
pounds also show complex patterns of intense bands 
in the range 1,350-1,200 cm.-! arising from C—F 

ing-modee; but these vary considerably with 
amall structural changes and no regularities oan be 
observed. : 

Thanks are due to Dr. N. L. J. Megson, of the 
Royal Aircraft Esteblishment, Farnborough, for 
supplying the samples and also to the Chief Scientist, 
Ministry of Supply, for permission to publish this 


note. 
L. J. BMrLLAMY ` 
R. F. Brawon O 


Ministry of Supply, 
Chemical Inspectorate, 
0.86, Royal 
Woolwich, S.E.18. Deo. 10. 


1 Thompson and Temple, J. Chems. Soe., 1402 (1049). 


ein e aL, J. Amar. Chem. Soo, "M, B48, 849 (1089); 73, 
' Husted and Ablbreeht, J. Amer. Chem. Soc, 76, 1605 (1953); 74, 
S432 (1052). . 


Use of Adso on Columns in the 
Analysis of p and Detergent- 
stabilized Emulsions 


METHODS at present available for the determination 
of the total materials in aqueous emulsions involve 
cracking the emulsion, separating the non-aqueous 
phase by solvent extraction or filtration, and weighing 
the products prior to analytical investigation. The 
need for a rapid means of iso ba: od uae ar 
of such systems has led to the elopment of a 
technique employing adsorbents containing an ion- : 
exchange reain, whereby the separation of an oil-in- 
water emulsion (for E liquors) 

is has suggested previously! 
as being applicable to large-scale cracking and re- 
covery of emulsified grease from industrial efftuente, 
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In the t work, using columns of ‘ZeoKarb 225' 
(Permuti/ in bead form, mixed with powdered 
animal .oharooael, lation of soap solutions and 
emulsions gave ae liquors from which organio 
matter had bean removed. The presence of charcoal 
diminishes the rate of percolation that occurs with 
resin alone and increases the extent of adsorption : it 
ig, not yet clear whether the charcoal functions purely 
mechanically or as an additional adsorptive material. 
Preparation of the columns involves regeneration of 
the resin and Soxhlet extraction with the solvents to 
be used for elution. Peroolation of the emulsion and 
subsequent elution with a series of solvente resulted 
in the isolation of the separate components. With 
pure soaps, over the concentration-range 0 -05—0-4 per 
cent, elution with ethanol gave a 08-100 per cent 
recovery of the corresponding fatty acids; with 
purified, substantially acid-free lanolin, stabilized by 
pure soaps, ethanol elution gave a 99 per oent yield 
of fatty acid (calculated on the used), and 
subsequent elution with ET UON Se gave & 
99 per cent yield of lanolin. These two fractions were 
identified with the pure materials by means of their 
infra-red absorption spectra, which are characteristic. 
The fatty acid was also determined by alkali titration. 

Under these conditions, therefore, it is possible to 
obtain an almost theoretical yield of the 
GO nents quite readily. In the case of sodium 
cetyl sulphate, the pure material was retained on the 
column, but proved most difficult to remove. Eventu- 
ally, it was found that elution with ethylene glycol 
and subsequent titration with aqueous sodium hydrox- 
ide indicated a 100 per oent yield of cetyl h 
sulphate (identified as cetyl alcohol after hydrolysis 
with hydrochloric acid). Emulsions stabilized with 
sodium oetyl sulphate were also estimated, the 
lanolin being removed from the column by trichlor- 
ethylene, and the cetyl hydrogen sulphate afterwards 
removed and determined as above. i 

This method has been extended to the analysis 
of emulsions of a mineral oil (Shell ‘Clavus 27°) and 
of & vegetable oil (olive oil), reproducible results 

obtained. A more detailed account of the work 
will published elsewhere. 
R. P. HARKHR 


J. M. Haars 
J. L. HORNER 
Wool Industries Research Association, 
Torridon, 


1 Shawcios, R, U.S. Patent 2,522,140—1050. 


Molecular Structure of Fluorene 


TmxRm has been considerable discussion during the 
pest thirty years or so about the shape and in par- 
ticular about the planarity of the fluorene molecule. 
If the molecule is not flat, then there is the possibility 
of obtaining optical isomers with unsymmetrically 
substituted fluorene derivatives, and some claims 
have been put forward that such isomers have been 
resolved. À qualitative estimation of the main X-ray 
crystal -reflexions from fluorene together with optical 
and magnetic data led one of us same years ago! to the 
conclusion that the ftuorene molecule was non-planar. 
The consequences in regard to optical isomerism were 
discussed by Cook and Iballt, gave a brief review 
of the literature on the subject. 
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Finorens (0,.H 1.) 


We have now completed a detailed quantitative 
crystal analysis of this compound, including two- 
dimensional Fourier syntheses down each of the three 
axes of the orthorhombic unit cell. Full details of 
the analysis will be published elsewhere. Here we 
wish to give the resulta in regard to the size and 
shape of the molecule. The accompanying figure 
gives the bond-lengths (A.) and the bond-angles. 
The mean bond-length m the benzene ring is 1:403 A. 
with & standard deviation of 0-007 A. The space 
group is Pnom, and therefore, since there are only 
four molecules per unit cell, the molecule possesses 
& plane of symmetry which coincides with the (001) 
plane of the crystal. The carbon atoms all lie on a 
ted m the unit oell by 
the equation y = 1-48782 + 11-0047 (unit cell dimen- 
sions are, G = 8:49 + 0-01; b — 5-724 0-01; c = 
18.97 + 0-10 A.). The maximum deviation of the 
atoms from this plane is 0:080 A.; root mean square 
deviation is 0.017 A. It is olear, therefore, that the 
molecule is planar, and unless the molecule has a 
different shape in solution from that which it has in 
the solid there oan be no possibility of optical 
isomeriam. 


Physics Department, 
University College, 
Achmota, Gold Coast. 
University of 8t. Andrews, 
Carnegie Laboratory of Physics, 
University College, 
Dundee. 

Jan. 15. 


13. Krist, 94, 897 (1086). 
" Chem. and Indust., Wi, 467 (1036). 


D. M. Burxs 


JOHN ÍBALL 


Bashforth-Adams Method for the Numerical 
Solutlon of Differentia! Equations 


SEVERAL current text-books on numerical mathe- 
matios give descriptions of what is called the 
"Bashforth-Adamsa' process for the solution of 
differential equations. The method is usually dis- 
missed with a statement to the effect that, since it 
includes no adequate checking procedure, it is of 
little use. 


To set the matter right, it was thought worth 
while to publish the following brief note. Page 
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references are to of the original text of Bash- 
forth and Adams}, and the notation is as given there, 
except that we have replaced the (At,) of the original 
authors by the modern (Vy ty). 

In the first place, taking the equation as: 


oY T (E vt) (1) 
it is pointed out (p. 16) that repeated differentiation 
- of (1) will enable general values of d ; y, 'eto., to 
be found in terms of y and i. 

Next, assuming that y = Ye Z = (Z , when 


t = fp expansions for y, and (2), at the end of an 
interval (3,) are given as Taylor series : 


non + (B), oro di, e s 


(D, E EJ) T €JI (84) + 2i (S2) (Bh) +... 


These aro to bo used to find initial values of ys; (SY). 


(n — 1, 2, eto.), to start subsequent interpolatory 
processes, some observations on the use and 
oonvergenoe of such Taylor series follow. 

- From this point the authors address themselves 


to the solution of the type of equation of prinojpel 
interest in their own work : 

SY fü) (= f, may). 
The backward difference interpolation formula : 


1 
HEI iss 


(2) 


Info qv + 
is integrated (p. 18) to give: 


-1 


We — Y-1 = | fran, 
or f 
l 
yum ga D- gv — qs VY- a V - 


| 
- qve o 
and. 


or 
: : l : 5 8 
ya = yo + OD [fe + Z Ve qu VI g VY + 


251 95 
Zl vega V +] (6 


It is the second of these formule which is usually 
given as the basis of the Bashforth-Adams method, 
whereas, in faot (p. 10), the authors suggest that (4) 
be used to ict a value for y, and that this value 
is to be and, if neoesmsary, corrected by 
means of (3), which they rightly point out is of much 
greater accuracy than (4) for the same number of 
terms 


The analysis concludes with some formule for the 
cyclic refinement of a predicted value when the 
difference between this and the more accurate version 
obtained by means of (8) is small enough for squares 
to be neglected (pp. 19-20). 
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Tables are also provided (pp. 58—62) to facilitate 
É „. 19 8 
the calculation of the quantities 750 Vt, Teg V ^ Ste. 
occurring in (3), and give additional proof that the 
correction formula was intended for serious use. 

It will be clear to the reader that the full method, 
as described ‘above, is an eminently practical one, 
and that it differs only very slightly (in the detailed 
formule) from the prediction-correction process 
usually known 48 Mime’s method, which is much 
favoured at the present Lime. 

AnpBEW D. BoorH 

Birkbeck College Electronic 

Computation Laboratory, 
21 Torrmgton Square, 
London, W.C.1. 
Deo. 15. 


1 Bashforth, F., and Adams, J. O., "An Attempt to Tesi the Theories 
of Capillary Action’ (Cambridge, 1883). 


Osmotic Pressure of Bull Semen Diluents 


But semen is usually diluted with egg yolk 
phosphate! or egg yolk citrate buffer! before being 
used for artificial Insemination. The former consists 


point depressions (A) of these diluents, of certain. 
others, and of bull seminal plasma were measured 
by Ramsay’s muicro-method’, and the results are 
given in Table 1. The value given for bull seminal 
plasma is &he mean of forty determinations, usi 
ten bulls of different breeds (Ayrshire, Dexter, 
Poll Shorthorn and Friesian) over & period of one 
month. The standard error of A (— 0-58) is 0-005. 
Dr. R. Aschaffenburg, of the National Institute for 
Research in Dairying, Shinfleld, has obtained very 
similar valuea to those quoted above, using the Hill- 
Baldes ur-pressure technique (personal oom- 
munication). . 

Table 1. FexwEXG Ponrr DEPRESSIONS (DEG. O.) 


— 0 

buffer + egg yolk (equal vol.) — 0-45 

buffer, 8-02 per cent* + ogg (equal vol.) —0 63 

Citrate buffer, 8-4 per + (equal vol), con- 

0 18 per oent and 250 LU. ; 

—0€04 

Ringer 1 — 0:53 

(Alov&nov, ) — 0-069 

09 per cent sodium — 0 64 


The most recent other experimenta on this subject 
are those of Salisbury et al.*. They found that A of 
bull semen, as distinct from seminal plasms, was 
We found it impossible to measure the 


in 
of dead spermatoroa, the effect of which on such 


measurements is unknown. ; 
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Not much evidence is available on the tolerance 
of bull spermatozoa 10 media with different osmotic 
pressures; but it would seem desirable to use 4 
diluent with about the» same osmotic pressure as 
seminal plasma. In the case of egg yolk citrate 
buffer contaming 0-15 per cent sulphanilamide, this 
can be achieved by using equal volumes of egg yolk 
and a 2-875 per cant solution of sodium citrate (23H40), 

in water containing 0:8 per cent sulphanil- 
aic rcnt to pH. 6:8 with 5-6 per cent ortric 
acid, also made up iri water contaming 0:3 per cent 


dui qut In the oase of egg yolk 
buffer oontaining Vis d peel ,& 
mixture conbainig equal vo of a yolk, and 
te buffer fa oe Ne HPO, IH 0-2 gm. 
3PO, +75 mL water containing 0:3 per oent 
sulphanilamide) is isotonic with bull seminal plasma. 
The concentrations in which penioilhn and strepto- 
mycin are normally added are such as to have only 
a small effect on the osmotic preasure of the diluent. 
The freexing pomt depression of egg yolk itself is 
— 0:58 to — 0-00 *. : 
This work is supported by the Medical Research 
; further details wil be published in due 


cOUTB6. 
` ROTHSCHILD 
H. BARNES 
t of Zoology, 
D or e beLi o 
and 
Marine Station, 
Millport. 
* Phillipa, P. H., and , H. A, J. Dary Soi., 88, 309 (1040). 
pma Knodt, 0. B., and Bratton, B, W., J. Anim, Sei., 


Daci iR Bep. Bio, 26, 57 (1949). 





s Milovanor, " Insemination of Agricaltural Livestock’ 
(in Russian), 4th ed. (Moscow, ; 
* Needham, (Cambridge, 1931). 
3 N 


Semen Diluents in the Artificial 
insemination of Cattle 


A NUMBHB Of studies have been made of the effeota 
of different diluents, with and without the addition 
of bactericidal or bacteriostatic substances, on the 
fertilizing oa of bull semen. Experimente in 
the United States, where most of the in igations 
have been made, have been reviewed by - 
brooks!, while Rottensten and 1 have 
described a series of experiments in Denmark; but 
no systematic exammation of this problem has been 
made m the United Kingdom, and the American 

have been on & comparatively small 
scale, which obviated the possibility of a oompre- 
hensrve Investigation. A large experiment in Britain, 
involving four Milk Marketing Board artificial insem- 
ination centres and their sub-centres, was therefore 
started in February 1951. The experiment was 
designed to find out which of the two diluents 
commonly used in artificial IMsemination, egg-yolk 
citrate buffer (equal volumes of 3-2 per cent sodium 
citrate, pH. adjusted to 6:8 with citric acid, and egg- 
yolk) and egg-yolk p te buffer (equal volumes 
of phosphate buffer, pH 7:4 (2 cent Na,HPO,. 
12H,0 and 0:2 per cant KH,PO, and egg-yolk), 
was the better in the sanse of being associated with 
the higher conoeption-rate, the buffers being used 
with and without all possible combmations of 


NATURE 


637 


sulphanilamide (1:5 mgm./ml.), penicillin (500 units/ 
mL) and streptomycin (500 ugm.[ml.). 

The t involved the insemination of 
68,718 cows with semen from 184 bulls; the split- 
sample technique was used throughout. 'A consider- 
able fraction of the computations involved in the 
analysis of the resulte was done on EDSAC I, and 
we are much indebted to Dr. M. V. Wilkes, director 
of the Mathematical Laboratory, Cambridge, for 
allowing the electronio calculator to be used for this 


Tho resulta show that: (1) egg-yolk phosphate 
buffer + penioillin improved the conception-rate, as 
with egg-yolk citrate buffer alone, .by 
9.8 per oent; (2) egg-yolk citrate buffer + gulph- 
anilamide, penicillin and streptomycin improved the 
conception-rate, ag compared with -yolk oitrate 
buffer alone, by 6-8 per cent; (8) egg-yolk 
phosphate buffer alone was 5-5 per cent better than 
-yolk citrate buffer alone. 

difference between the vements cited 
in (1) and (2) is insufficient to jJ the adoption of 
egg-yolk phosphate buffer + ilin at artificial 
Ria aA oentreg, particularly as egg-yolk citrate 
buffer has certain advantages, from the point of view 
of the visibility of the spermatozoa in ib, over egg- 
yolk phosphate buffer. The increase in oonoeption- 
rabo using egg-yolk citrate buffer + sulphanilamide, 
and streptomycin is, however, of consider- 

able economic importance. 
The details of this work will be published elsewhere. 
We are indebted to Bir Ronald A. Fisher for his 
guidance in the statistical analyses; and also to the 
members of the Milk Marketing Board’s vetermary 
and technical staffs for their invaluable co-operation 

in these experiments. 
R. C. CAMPBELL 


J. EDWARDS 


Feb. 22. . 


1 Easterbrooks, H. L., Fert. and Ster., 2, 480 (1951). 


* R K, and Oestergaard, P. S., Berain. Forsegsieb. KbA, 
265 (1963). 


Artificial Production of Incomplete 
Influenza Virus 

DIFFERENT strains of influenza virus yield different 
proportions of in lete particles on heavy infeotion 
of the allantoi!; ous iab cnius of the mfluenza group 
can be arranged in a gradient based on this property’. 
The phenomenon itself remains unexplained, a8 is. 
indeed, the mechanism of moeormplete virus produo- 
tion. In an approach to this problem we searched 
for other characteristics which would vary in gradient 
fashion, and hoped to establish a correlation between 
some better-known viral fonctions and the change in 
We have examined the rate of adsorption and 
elution m the allantois, the ‘minimum receptor 
requirements’, the extent to which the straing oan 
inactivate the receptor substance, and the speed with 
which they are taken up by cells. All these p rties 
showed uneven distribution among the strains, as 
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will be published m detail elsewhere. However, to 
date only the rate of viropexis appeared to give the 
same gradient as that of inoomplete virus production, 
the strain taken up fastest (LEE) producing the 
smallest proportion of moomplete On the 
` strength of this observation the fo Ing worki 
hypothesis was formed. ii ded 
the period between adsorption to infeotible cells 
` and viropexis the particles ‘browse’ over the surface 
of the ocelle’, that is, during their two-dimensional 
thermal movement the viral enzyme groupings will 
come into contact with specific substrate groupe, act 
on them, and thus reduce the a concentration 
of substrate over the whole cellular surface. Obviously, 
the decrease in substrate concentration will be ropor- 
tionate to the relative number of enzyme units, and 
to the average time the virus spends outaide the oell. 
Tt is aaeumed that a certain amount of intact receptor 
substance is required for complete virus production, 
and that below a critical substrate density the cell 
will produce non-infective particles. The fact that 
Incomplete virus is produced (a) only in the first 
oyole, (b) only after heavy infective inooula, and 
(c) to different extenta in different strains, is explained 
by (a) the first cyole being considerably longer than 
any subsequent cyolest, due mainly to slower viro- 
pexs’ ; (b) that effective reduction of overall substrate 
density can be achieved only by large numbers of 
particles acting for & long time; and (o) that 


the lag between adsorption and 
prevent the production of incomplete virus; gimi- 
larly, artificial destruction of the substrate—provided 
it does not also prevent mfection—should reeult in 
the production of incomplete particles even in those 
strams where this would not normally occur, and 
even after dilute mocula where it is not known to 
occur with any strain. 

The crucial experiment was built around the 
‘receptor modifying’ effect of the metaperiodate-ion'*. 
_ Itis known that influenza virus enzymes cannot act on 
oellular receptors which have been oxidized by appro- 
priate amounts of IO,- ; however, guoh oells are still 
mfectible by the virus. Thus, eggs were given allan- 
toic inocula of 1-0 ml. 0:01 M potassium periodate, 
and an hour later 0:25 ml. 0-1 M glycerol to neutralize 
, aX oeem i . Following this, 10% or 1% ID,, of 
fresh P.E8 (A) or LAE (B) virus were inoculated. The 
fluids, harvested at the height of infectivity (that is, 
sixteen hours after the concentrated and forty-two 
hours after the dilute seed), were titrated for infec- 


uptake should 


ahown in the accompanying table. 


PRODUCTION OF INCOMPLETE VIRUS IN 10, TREATED Eoas 





mean Infecitvity (TD) and heemaggtutinin (HA) titres 


Geometrio 
are In log, mtis. 
. production of inoomplete virus is marked with an 


, 
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The normal ratio of mfeotivity to hemagglutinin 
(ID/HA ratio) is 10+. In absence of pre- 
treatment with IO,- both strains attain this ratio 
after dilute inocula, and LES even after the oonoen- 
trated one; thus only large doses of PR8 lead to 
the production of ‘mcomplete’ virus particles, with a 
resultant drop in the ID/HA ratio. After IO, 
treatment, on the other hand, all combinations of 
strains and inooula show ratios significantly lower 
than the normal, more than 90 per oent of the particles 
yielded being incomplete. Oontrol experimenta have 
satisfied us that the target of IO, action was the 
host oell and not the infeoting virus. 

These results amount to the reahration of the 
second set of predictions, and thus to a positive proof 
of our h eas. The rest of the l 
which should constitute the indirect p 
not amenable to experimental testing—there are at 
present no means known to rendar the intact substrate 
non-atteckable—or are well-established empirical 
facta, namely, the absence of moomplete virus 
production in later cycles. 

B. FAzHKAS DH ST. GROTH 
Dorm M. QRAHAM 
Department of Microbiology, 
Australian National University, 
Canberra. Deo. Il. 
deatr e Bt. Groth, 8., and Graham, D. AL, Neiwe, 172, 1105 
' Fazekas do Si. Groth, S., and Graham, D. AL, Brit. J. Bep. Peth., 88, 
and Bd 1 n. duel T. Map. Bi, 
1 Cairns, H. J. F., J. Immunol., 69, 108 (1952). 
* Cairns, H. J. F. (personal oommunication,o1953). 
' Fazakas de Bi, Groth, 8, Awstral. J. Bep. Biol., $7, 65 (1019). 


8., MeOrea, 
26, (1048). 





Influence of Nitrate lon upon the 
Synergistic Effects of Glucose and 
k-Strophanthoside 


Iw the present report, tre offer evidence to show 
that gluooee is one of the factors limiting the positive 
inotropic response of the driven ventricle to k- 
strophanthoside (Strophosid-Sandoz), and that the 
magnitude of the reaction to glucose is greater when 
nitrate rather than chloride is the ahief anionic 
constituent of the nutrient medium. 

Electrically driven stripe of rata’ ventricles were 
employed as the test objects in the present study. 
8moe the methods of preparing the muscle sections 
and other details of experimental techni have 
already been described in previous reports this 
laboratory, details of methodology will be amitted 
from the present communication. All I te 
were made in the presence of oontinuo flowing 
media that were replenished at the rate of 500 mL/hr. 
and by & vigorous flow of the 


through 
muscle chamber. The pH of the solutions at 87° C. 
was 8-3. 

The strips were first standardized on ‘reference’ 
solution (see table) and then subjected to a low 
(8-2 mM) calcium glucose-free solution in order to 
accelerate the ‘tiring’ process. : 


OOMPOSETION OF ÜTANDARD REFRREWOS SOLUTIONS (MILLIMOLES 
' PER LITRE) 
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When the &otivity of driven ventricle 
were maintained on the latter solutions had iod 
to about 50 cent of the equilibration value, the 
addition of gluoose produced an increase m the oon- 
tractile response whioh could be potentiated by the 
Depos Cle e of k-strophanthoside. There was 

b of the contraction amplitude if k- 
strophanthoside were added in the &beenoe of glucose. 
The accompanying figure illustrates that the addition 
of the drug to the medium in a quantity sufficient 
to yield & 65-73 x 10" molar conoentration of 
k-strophanthoside (calculated on the assumption that 
the molecular weight is 8724) has no affect until 
subsequent treatment with glucose. 

The influence of morganic anions upon the response 
of the substrate-depleted muscle to can be 
assessed by comparing the two curves in the 
figure. Within the tome restrictions of the test, the 
response of the fatigued muscles to the addition of 
glucose was greater in nitrate- than in ohloride- 
Rmger’s. Although the subsequent administration 
of k-strophanthoeide produced an enhancement of 
contraction amplitude, the increase was of a lesser 
magnitude m the case of chloride than of the nitrate 
series. 

Our findings concerning the P Rn effect of 
nitrates upon the inotropio response to glucose are 
in general accord with the observations of Sandow*, 
who found I p twitah-tension of the frog’s 
gastrocnemius ted in the presence of this 
anion. Although it is ely that an increase in mem- 
brane permeability is concerned m the overall mech- 
anism, its precise role is obscure. On the basis of 
oe t results with glucose it is tempting to 

the mechanioal enhancement observed in the 
presence of nitrate ion to the moreased flux of sugar 
into the oell, but the fact cannot be discounted that 
other substances (for example, K+) which are known 
to accompany the mward diffusion of 


might be more immediately related to the observed 
effect. 
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By reference to the figure it can be seen that prior 
treatment with k-strophanthoside decreased the 
response to of ventricles maintained in 
nitrate- s. Owing to the fact that the glycogen 
content of the muscles surviving in the absence of 
substrate was low*’, it can be presumed that the 
oxidative synthesis of ~ph was severely reduced ; 
hence any manœuvre (such as the addition of 
k-strophanthoside or-& similar agent*) that tends to 
increase contractile activity by accelerating ae 
breakdown would be limited in rts effectiveness by the 


amount of oxidizable substrate present. The failure 


of substrate-depleted ventricles to respond fully to 
glucose after a 25-min. period of pretreatment with 
k- hanthoeide may be interpreted on the basis 
that the substrate was entering a muscle which was 
partially depleted of high-energy phosphate bonds. 
We are indebted to Mr. Mungai N’Joroge for help 

in the prelmi of ths work, and to 
Mr. Harry Althouse, of the Sandoz Corporation, 
for generous supplies of k-strophanthoside. These 
studies were supported, in part, by a grant from the 
Stanford Medical Research Fund and by a contract 
between the Offloe of Naval Research and Stanford 
University, ON R-N6-25187. 

GEORGE A. FEIGHN 

DamrgL Devon 

Cray THOMSON 

Department of Physiology, 
Stanford University, 
Stanford, California. 
Dec. 21. 
Er Sale aaa Sa a n 
Feigen, G; d G. B., and Macpherson, O. H., Stanford 
Bul., 10, m ). 


and Felgen, G. A., Arch. In. Nac. 


‘Of. Rothin, Æ, Trangis, 1, 1 (1951). 

! Sandow, A., Yale J. Biol. end Moed., 98, 176 (1952). 

ee ie. akg oe and Feigen, G A. (unpublished). 

T Mamoka, D "Berman, D. À. and Saunders, P. R., dimer. J. 
Phol , 3797 301 (1958). 
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Progesterone Secretion in Ewes 


PROGESTERONE secretion during the wetrous cyole 
of ewes has been measured by means of & chemical 
assay, with a lmit of sermitivity of 0-1 ugm. per ml. 
of blood!. The breedmg behaviour of Romney eweg 
was followed by means of raddled teasers. In 
one of these ewes, assays were carried out on blood 
samples obtained by laparotomy from the ovarian 
vein the active ovary. The resulta ware 
analysed for an average cestrous e of seventeen 
days, commencing from the day of onset of catrus. 

For the first two days, the amount t was 
less than 0-1 ugm. per ml. blood. Detectable amounts 
were present from the third or fourth day, and in- 
creased to about the nmth day. The av quantity 
remained relatively high until the sixteen üieanth day With 
& sudden fall on the seventeenth day. In no case 
was pro ne deteoted in blood obtained from 
the Foi iae at the same time. 

There was considerable variation between sheep 
on the same day of the wstrous cycle. For example, on 
the eleventh day, the average concentration for six 
ewes was 1-7, and the range was 0-5-8. ‘4 ugm. per ml. 
blood. The quantity of progesterone m the blood 
of yearlmg ewes fell within the range of that of 
three-year old sheep. 
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Variations as great as those recorded for different 
sheep may perhape occur throughout one day in the 
individual ewe. The absolute amount of progesterone 
present at any moment may be leas important than 
the daily total, or even than a minimal quantity. 
A further variable is probably the responsiveness of 


and the cstrogens may be the vital factor. 
This work is to be oontinued, and will be more 
fully reported elsewhere. 


Ruakura Animal Research Station, 
pina of Agriculture, 
ton, New Zealand. 
Deo. 80. 
1 Edgar, D. G., Bwochem J., H, 50 (1953) 


D. G. E»aan 


Participation of the Oxidative Pathway 
in Yeast Respiratlon 


Racent work has demonstrated the widespread 
occurrence of enzymes which in vitro catalyse 
reactions in the breakdown of glucose by the so-called 
hexose monophosphate shunt or oxidative pathway 
(as distinct from the classical glyoolytio route or 
Thus the 


and others and given grounds for supposing that a 
non-glyoolytio breakdown of glucose may oocur 
normally in certain living cells and may, in fact, be 
a major route of glucose catabolism. The present 

ions which are in acoord with this supposition. 

The method which was used has already bean 
successfully employed by Bloom, Stetten and Stetten 
to confirm their earlier results from animal tissues 
which indicated that, m liver slices particularly, the 
oxidative pathway plays an important part’. It is 
poe cat hs: considers tion that the mechanism of 
glucome breakdown will determine the relative ratee 
-of release of ita constituent carbon atoms into the 
respired carbon dioxide. Specifically, the carbon 
dioxide released if the oxidative pathway was oper- 
ating would be expected to be initially richer in 
carbon-l than carbon-6, whereas, if the Embden- 
Meyerhof-Parnas sequence was the only method of 
glucose breakdown, carbons-1 and 6 would be ex- 
pected to appear at equal rates in the respired carbon 
dioxide. 

The yeast (Saccharomyces cerevisiae) was grown at 
25° 0. on & glucose and mineral salts medium. 
Aliquota of a thin suspension of washed oele in 
Se san buffer at pH 5-0, on being transferred to 
Warburg flasks and shaken at 25° O., showed a negli- 
gible endogenous oxygen uptake. When glucose was 
added, oxygen uptake (with respiratory quotient 
1-:0-1-2) continued until about 40 per cent of it had 


NATURE 


April 3, 1954 vow 173 


been oxidized; but most of the experiments were 
terminated when 10-20 per oent of the supplied 
glucose had been respired. The i period 
was begun by tipping from the side-arms of duplicate 
flasks either 10 pM gluoose-1-0O or 10 uM glucose- 
0-40; the rates of respiration on the two substrates 
were the same. The carbon dioxide absorbed by 
potassium hydroxide in the centre wel] was converted 
with oarbon dioxide carrier into barium carbonate 
the radioactivity of which was determined with & gas- 
flow proportional counter*^. The specific activity of 
the respired carbon dioxide was determined and the 
yield of carbon-14 dioxide (in myo.) from each of the 
glucose samples -was evaluated. This was then 
expressed as a percentage of the supplied activity 
to arrive at the ratio 


96 radiochemical yield from 1-10 glucose 
0% radiochemical yield from 6-10 glucose — 


This ratio has been designated in the tables as 
‘C/O’, 

Table 1 shows resulta from two different yeest 
samples. It is clear that, whereas the contribution 
of the O-1 carbon of the glucose to the respired 
carbon. dioxide was relatively large, and ita specific 
activity greater than that of the supplied glucose, 
that of the O-6 carbon was small. It further appears 
that, depending on the cultural conditions, the ratio 
may assume different values. The point we wish to 
emphasize here, however, is that m none of our 
experiments have values for the 'O,/C, ratio in 
the early stages of glucose breakdown been close to 

ity ; values ranging from 2-0 to 5-7 have been 
recorded, and these must be regarded as minimal since 
earlier sampling, had it been practicable, would have 
provided even higher values. These results are taken 
to indicate that the oxidative pathway was 
playing & considerable part in the respiration of the 
ocells. 

In another type of experiment, carbon dioxide 
samples were collected at intervals from each of two 
aliquots of yeast, one respiring on gluoose-1-4C and 
the other on glucose-6-4C. The resulta are shown in 
Table 2. During the first period it will be seen that 
the contribution of O-1 to the carbon dioxide was 
2-5 times that of C-0, but that in the later intervals C-6 
appeared in mcreasing amount while the yield of C-1 
WAS ining, so that the ratio fell to 0-88. At the 
termination of the experiment, when oxygen uptake 
had virtually ceased, the total per cent yields from 
C-l and 0-6 were similar, giving an overall ratio of 
1-04 and indicating poser iru assimilation 
of O-8 over O-1 had The I i 
is in accordance with the suggestion that, at least 
for some of the glucose molecules ired, carbon-1 
is split off at an early stage, as 
if were taking the oxidative pathway, and the 
fact that C-6 a in larger quantities later would 
Indicate that 
to carbon dioxide succeed those for O-1 release. 


TABLA 1. BJaOOYERAY OF CARBON-14 IX THE EXPIRED CARPON DIOXIDE FRON YRist ONLLA SUPPLIED WITH 0-1 OR 0-6 LABELLED GLUOOKN 
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Table $. VARIATIONS IN THE Raro ‘0,/0,’ DURING SUoomerva TIME 
TWTERVALE 





The above methods have been successfully applied 
in experiments with various higher plant tissues, and 
here also the results give some basis for discounting 
the Embden-Meyerhof-Parnas pethway as the sole 
mechanism of glucose breakdown. A complete report 
of this work will be published elsewhere. 

This research was carried out at the Brookhaven 
National Laboratory under the auspices of the United 
States Atomio Energy Commission. We are indebted 
to Dr. F. G. Sherman, of Brown University, for the 
yeast culture, and to Dr. B. L. Horeoker, of the 
National Institutes of Health, for stimulating and 
helpful discussions. 

-Harry Bumsvuna 

Department of Biological Sciences, 

Purdue University, 

Lafayette, Indians. 

` MARTIN GEBS 

Biology Department, 

Brookhaven National Labo 
Upton, L.I., New York. ^ 
Deo. 30. 
1 Horecker, B. L., Brewers Digexm (October 1053) 
* Bloom, B, Btsiten, M L, and Btetten, D., fun, J. Biol. Okem., 
804, 081 (1963). 


Teonnim;l Repors T-6 (1049 045]. 
‘ Bernstein, W., and Ballenizne, R., Rew. Sol. Imatr., 80, 347 (1040). 


Dependence of X-ra 
doxudh dr. s on P 
emperature 
Suvumar studies have shown that biological 
materials are more resistant to ionizing radiations 
at extremely low temperatures!+. This is usually 
explained by assuming that diffusion 
involving ‘poisons’ produced by radiations (OH, 
HO,, H,O,, etc.) are greatly retarded at low tem- 
epum where there would be negligible free water. 
above investigations have not been closely con- 
cerned with the region around 0°C. where the 
liquid—solid phase change would be of importance. 
The purpose of this is to describe the influence 
of temperature (— 16° to 37°) and phase state (liquid 
or solid) on the radiosensitivity of a bacterial virus. 
The test organism was 7 bacteriophage, specific 
for E. cok, strain B. Suspensions of 10* phage/ml. in 
buffer (8-5 gm. Na, HPO,, 1:5 gm. KH,PO,, 0-1 
MgSO,, 1,000 ml. water) were irradiated in thm 
viels kept in & constant-temperature bath and were 
diluted afterwards for plating ; control and irradiated 
were assayed by standard methoda*. 250-kV. 
-reys at an exposure-rate of 425 r.[min. were used 
for all irradiations. Surviving fractions were computed 
from controls subjected to the same temperature 
treatment as Irradiated samples. Suspensions kept 
in the frozen state at the lowest temperatures 
(— 16° and — 10°) showed about 50 per cent viability 
to temperature treatment alone; all other tem- 


Sensitivity of 
State and 
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Ease of killing (—log Seo mi.) 





— 20 0 20 40 
Temperature (* 0.) during irradiation 
Influence of sein pere and aes state on X-ray senmitivity 


peratures were not harmful as measured by titre. 
Phage suspensions as deeoribed above normally 
freere at — 0-5? C.; however, it is possible to super- 
cool these to as low as — 10? C. without great diffi- 
culty. Thus it is possible to compare radiosensitivities 
of test organiams that are suspended at tho same 
ture during irradiation in & liquid medium 
(supercooled) and in a solid medium (frozen). 

T? irradiated in liquid buffer displayed survival 
curves similar to those described by Watson‘, the 
general shape (concave downward) being fairly 
independent of the temperature during irradiation. 
At higher temperatures (above 20°) the radio- 
sensitivity is somewhat increased as previously 
reported by Alper’ for S13 bacteriophage. However, 
phages irradiated in frozen buffer were much more 
restant to X-iradiation and the survival ourves 


_ themselves were exponential.. Tho radiosensitivity 


(negative logarithm of the ,surviving fraction of 
phage after sixty mimutes irradiation) es & function 
of temperature and phase state is shown in the 
accompanying figure. 
Different phage samples irradiated at — 10° m 
(1) solid buffer, (2) liquid broth (5 per cent ‘Difco’ 
nutrient broth), and (3) frozen broth, were all equally 
resistant to X-rays. It has been suggested that the 
decreased radiosensitivity in liquid broth is due to 
the elimination of mdirect effects by certain ‘pro- 
tective chemicals’ of the broth. Since the magnitudes 
of the protection afforded by liquid broth, solid 
buffer, and solid broth are the same, it 1 probable 
thet all three methods eliminate indirect effeota. 
Broth ly acta by competing for radiation 
pies the solid phase probably protecta by 
nino dutuuen of tees panai hrouph Be 
supporting medium to the phage particles. Ib is 
interesting to note that Bonét-Maury has observed 
a discontinuity in the amount of hydrogen ae oe 
production by X-rays at the per g point, 
approximately twice as muoh ayere E 
being produced in the liquid phase as in lid 
phase. This, however, is not to be interpreted as 


various protective agente are used is probably due to 
direct inaotivation* . Adams and Pollard* found 
no significant difference between radiosensitivity for 
Tl beoteri in broth and in the dried state. 
They consider that all inactivation in the dried state 
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18 due to direct effecta and hence conclude that indirect 
effecta in broth are relatively small. 

This phase state phenomenon with supercooled 
suspensions offers a new parameter that is being used 
in connexion with other modifying agente to study 
the mechanism of cell damage by radiations. 

This investigation was aided by grants from the 
U.8. Atomic Energy Commission and from the Dr. 
Wallace C. and Olara A. Abbott Memorial Fund of 
the University of Chicago, and was carried out m 
the laboratory of Prof. R. E. Zirkle. 

THomas H. Woop* . 
Institute of Radiobiology and Biophysics, 
University of Chicago. Jan. 4. 

* Present address: Departmens of Physics, University of Penn- 
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A Technique for combining the Staining 
of Fixed Nuclear Materíal with the 
Subsequent on of Plant Tissue 

into individual Cells 
Fonrowiwa sn earlier investigation’, a further 
study has been made of the mode of action of iso- 
propyl-phenyloerbamate. In order that the observed 
inhibitory effects on the elongation of Zea mays roots 
could be mterpreted in terms of cell division and cell 
extension, it was necessary to evolve a techni 


which coupled staining of the nuclear material with. 


the separation of root tips into the individual com- 
ponent cella. The method, developed by Brown" for 
Pisum sativum, of gently I carmine- 
stained root tips with glass beads, failed with maize 
roots to give adequate cell separation unless the 
period of bombardment was greatly prolonged, and 
then too many of the cells were damaged; also the 
differential staining of the nucleus and cytoplasm was 
not good enough to allow of the detection of the 
earliest stages of prophase. The alternative of using 
a pectinase* was then investigated, and eventually 
the following procedure for the separation of pre- 
viously bene tissue was found to give exoellent 
resulta if ‘Pectinase’ (Nutritional Biochemicals Com- 
pany, Ohio) was employed. 

The roots were first fixed in a mixture of 3 parta 
absolute alcohol and 1 part glacial acetic acid and 
stained by the Feulgen technique*. After washing in 
distilled water, the excised root tips were placed in 4 
amall volume (for example, 0-5 ml. for ten root tips 
1 mm. long) of 2 cent ‘Pectinase’ made up m 
distilled water, ad to. pH 0:6 and saturated 
-with toluol to mmimize contamination by mioro- 
organisms. The segments were left in the dark in 
the ‘Pectinase’ solution for 12 br., and at the end of 
this period most of the ‘Pectinase’ was removed 
by & pipette and replaced by an equal volume of 
8 oent solution of & commercial In produot 
Certo”). By repeated suoking and blowing the tips 
through & pipette with a fine orifloe, the required state 
.of division could be achieved ; ın order to prevent 
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a loes of cells due to their sticking to the inside of 
the pipette a very slow intake was followed by 
vigorous ejection. When a drop of such a lon 
was examined under high magnifloation ( x 1,500), it 
was found that the ocells wére either completely 
separated or grouped into small masses of 2, 4, 8, 
16 or, very rarely, 32 oells. There was no sign of 
damage to the mdividual oella, and all mitotic stages 
including early prophase were easily recognizable. 

Since *Peotingse' has also been found effective for 
the separation of fixed cells in both mature root 
tissue of maize and the meristems of Vicia faba, ıb 
ia likely that this technique of combmed staming and 
cell separation will be generally applicable. 

B. J. HARBIS 


G. E. BLACKMAN 
Department of Agriculture, 
Univeraity of Oxford. 


Jan. 12. 
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ee EB., J. Bop. Dot., 2, 96 (1051). 

E., Naiwre, 188, 041 (1961). Chayen, J., Waters, 170, 1070 
E obs) 


i Deriington, O. D., and LaOour, L. F., “The Handling of Chromo- 
somes" (London, 1947). 


Histological Demonstration of Alkaline 
Phosphatase and Non-specific Esterase 
by Azo-dye Methods 
HisroaugmmicAL methods!" already described are 
capable of greater sensitivity with reduced artefact 


formation when emplo in a manner similar to that 
recently d dam for demonstration of acid phoe- 
phatese! creased. sensitivity resulte from enhanoed 


enzyme activity at an Incubation temperature of 37° 
O., demonstration of weak foci of activity in tissues 
being greatly facilitated. Artefacts resulting from 
diffusion of i liberated alphe-naphthol is 
avoided by increasing the speed of azo-coupling and 
by restriction where neceasary of the rate of substrate 
hydrolysis. Hydrolysis is retarded preferably by 
reduction of the substrate concentration; this has 
the advantage over refrigeration of the moubation 
medium that fast azo-coupling is not prejudiced. For 
both the usual substrates, sodium alpha-naphthyl 
phosphate and alpha-naphthyl acetate, the most 
useful concentrations are 0-01—0-1 mgm./ml. 

Accelerated lmg resulta from incubation 
at 37? O. and from a high concentration of diaxonium 
salt. Tetrazotized dianisidine (fast blue B), one of 
the most satisfactory unds available, is beet 
used at a concentration 0:2-0-4 mgm.[mL ; the 
high incubation temperature does not greatly in- 
crease its rate of breakdown or the concomitant 
tissue ining. For tissues showing low 
residual I concentration of diaron- 
ium salt should be reduced to avoid excessive enzyme 
inhibition; otherwise, in the interests of fast azo- 
coupling the highest tolerated concentration is 
desirable. 


Evidence of acoelerated &ro-ooupling due to the 
catalytic effect of the quinoline derivative 'Peroein' 
(2-butoxy -N -(2- disthvlaminpethyly oinchoninamide 
hydrochloride) is afforded by absence of the off-black 
shades of dye previously shown to be formed at a 
slow rate of coupling’. A further effect of ‘Percam’, 
present in the substrate medium at up to 0-4 per 
cent concentration, is considerably minimized tissue 
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background stammg, apparently due to slowing of 
the rate of decomposition of the diazonium compound. 
‘The low solubility of *Peroam' in alkaline media limite 
ita usefulness in the method for alkaline phosphatase 
unless a low non-optimal pH can be employed; in 
the method for non-specific esterase (pH 7:5) ite 
‘effects are particularly marked andan neither instance 
-does it inhibit enzymio activity unduly. 

This report is based on studies made while in 


receipt of a t from the Auckland, N.Z., Divimon 
of the Empire Cancer Campaign Society. 
J. F. BURTON 
Pathology Department, 
‘Obstetrical and Gynæcological Hospital, 
Green Lane West, 
Auokland, S.E.4. 


Gomon, G. J. s ed., 37, 525 (1061). 
Gomori, G., L. Leb. Cha ked., 85, 802 (1950). 
Burton, J. F., J. Histochem. end Oytochem. (in the press). 


Spiral Develo 


unu of Mycelium in 
' Aspergillus 


niger Colonies 


for the A. niger group. The mycelium from 
& pomt-moculation of DUST ares 
solution agar (normal Czapek solution salte, 
80 per cent sucrose instead of 3 per oent) showed a 
left-handed twist, or spiral development, when viewed 
from above in the way. The word ‘spiral’ 
is used loosely, for a form which indeed the 
picture of & spiral nebula. The tracks both of the 
primary hyphs and of their lateral branches curved 
in & counter-clockwise sense as they advanced. 
This led us to examine more closely the early 
develapment of many other strains, in order to dig- 


; the strain 18 A. ger 289, isolated 
from sunflower seeds ; it has an orange-coloured 
reverse and is @ poor oitrio acid producer. In a few 
strains the left-handed tendency was just detectable, 
but the great majority showed no spiral habit at all. 
One instance of well-marked right-handed spiral 
development was found. The mould oonoerned 





Fig. 1. Left-handed mpiral development of eolony of A. mper 280, 


2 days old at £8* O. 
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proved to be a strain of A. japonious, a species of 
the A. niger group characterized in part by having 
only one series of 

Spiral colonies develop whether the cultures are 
incubated in the dark or in the light, and twist in 
the same sense relative to the agar surface whether 
the plates are kept upside-down or the right way up. 
In case the nature of the agar surface t be a 
factor determining spiral development, a disk of agar 
medium, separated from ite dish, was inoculated on 
the surface which had been in contact with the glass. 
No change in the spiral character of the resulting 
colony was detected. On the other hand, A. japonicus, 
inoculated at a point near the edge of a square of 
‘Cellophane’ lying on agar 
handed spiral development while on the ‘Cellophane’, 
but became right-handed again after reaching the 
edge and spreading on to the agar (Fig. 2). The 
question as to how the interpoeition of a ‘Cellophane’ 
membrane oan bring about this striking reversal 
remains to be explored. 


, J. L. Yuri 
j E. Yuinn 
John and E. Sturge, Ltd., 
1 Wheeleys Road, 
Birmingham 15. 
Jan. 7. 


Status of Szechuanopithecus from the 
Pleistocene of China 


DnmecRrBING a typical Pleistocene fauna (with 
d HUM gerard from Koloshan, 
, Szechuan, Central China, Y and 
puc c ee ee h- 
odont tooth, whioh according to these authors 
should indicate a new genus of the Cercopithecidae. 
As fossil Primates are of special interest to every- 
body concerned with the study of human evolution, 
I wish to comment on this matter. 

The tooth in lon is very small—7-2 mm. long 
and 4:0 mm. wi e at ita anterior part. It is regarded 
by the authors as & third molar “with a very much 
reduced talonid’’. 
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A glance at the text-flgure, however, reveals that, 
while the specimen without doubt belongs to 4 
Cercopitheous, it cannot be regarded as a last perm- 
anent molar, both on account of the general pattern 
and also because of the divergent roota. There is 
little doubt that it is a first deciduous molar (d;) 
of normal type, which from the lack of comparative 
material—the authors mainly refer to Elhot’s mono- 
graph—oould not be recognized by the authors. This 
tooth oertainly belongs to Maoaous robustus Young, 
described from the same locality. 

G. H. R. vos KoBNIGSWALD 

Geological Institute, 

State University, 
Utrecht. 
Jan. 30. 


!'Young and lau, Bull. Geol. Soc. of Okina, 99, p. 52, Fig. 5 (1961). 


Experiments on the Cause of Dorsiventrality 
in Leaves 


BossEr! has reported that in apices of potato shoots 
the presumptive area of I,, the next leaf due to arise, 
into a oenirio leaf, having the shape of a 

narrow cone, if isolated from the rest of the stem 
apex by & vertical out. Such structures are what we 
previously called radial leaves’. He concludes that 
the normal dorsiventrality of the leaves is induced 
by the stem On the other hand, in Lupinus 
albus we found that the presumptive areas of I, and 
of I,, the next younger leaf again, when similarly 
isolated, gave tise only to fully dorsiventral leaves 
with leaflets". We have therefore now isolated by 
vertical cuta in several potato apices the pre- 
x eT is but these areas gave 
rise only to dorsiventral leaves, except in one apex 
which was seen to be suffering from loes of turgor 
some hours after the operation. In this spex the 
isolated I, area gave rise to a radial leaf. In a further 
series of operations on potato apices we made the 
isolating cuts deep and inserted thin pieces of mica, 
to keep them open and to prevent substances from 
diffusing across them. The pieces of mica were left in 
ition for some days, by which time the isolated 
could usually be seen to have arisen. After about 

a fortnight the apices were pickled and sectioned, 
and the cuts were found to be still open. Even in 
these apices all the isolated ive areas which 
developed further, eight I, and two J, areas, gave 
rise to dorsiventral leaves, though one of the leaves, 
an I,, was partly tubular. Many of these leaves had 
indeed looked conical at first when seen in the solid, 
but when examined in sections later they were seen 


from the oentral part of the presumptive area of I, 
and from the central part of P,, the youngest actual 
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leaf, when these regions were not isolated from the 
stem apex, but were confined at their sides between 
two vertical cuta which left them oontinuous with 
the stem apex towards the centre. In these. l- 
ments the stem apex continued to grow and to form 
leaves, though rts growth was sometimes weakened. 
At present, therefore, i$ seams probable that radial 
leaves can develop in Zpilobsum from some small 
part of the apical cone of the stem or from the central 
part of the youngest actual leaf, when such s& part, 
from osuses still not clear, grows from @ base 
which is not large enough to give mse to æ dorsi- 
ventral leaf. Even a regenerated x in Epilobvum 
may be converted into & typical adal leaf of limited 
growth if ib is extremely small. Also in our potato 
apices a few small radial leaves developed from amall 
ied areas of tissue that were left over some. 
where the isolated I, leaves and the stam. 
An effest of reduced size of the isolated arees may 
perhaps aooount for the radial leaves reported in 
potatoes by Sussex, though his isolated pieces do 
not seem from his drawings and tion to have 
been. smaller than most of ours. They do seem, how- 
ever, to have been too close to P, for the correct 
angular position, which may have made a difference. 
Tt needs to be further considered whether in Epilobium 
hirsutum reduced size or perhaps weakened growth 
of the isolated 7, accounts for the radial leaves 
which developed from them. We hope to publish 
a fuller account and discussion of our experiments 
elsewhere. 


R. Snow 
Magdalen College, 
Oxford. 


Many SNOW 
Somerville College, 
Oxford. 
Nov. 8. 


! Sussex, I. M., Nature, 170, 755 (1052). 
‘Snow, KL, and Snow, E, Phu. Trans. Hoy. Soo., B, 821, 1 (1931) 
gas, 03 (1035). 


Degrading lllite and Potash Fixation 


Sort clays from Ireland have been examined by 
X-ray diffraction, and for these soils and same others à 


visionally called ‘degrading illite’. 
contained. four of these minerals, others only three. 

All the minerals except ‘degrading illite’ are well 
established*. I 


lala ou ar au epe ea 
baokgro at 12-18 A. and never extends beyond 
14 A. On treating the clay with glycerol, the band 
disappears giving either (a) lines at 10 A. and 14 A. 
or (b) a line at 14 A. It has not yet been possible 
to decide finally between (a) and (b) as the mineral 
always oocurs with illite, which gives & Ime at 
10 A. Heating the clay to 350° O. for 12 hr. also 
causes the band to disappear and the mtensity of 
the 10-A. line is enhanced. 

The soils which had been shown by field pP 
menta to fix potash all contained 'degreding ite’ 
while the others did not. None of the other olay 
minerals showed this simple relationship. It is there- 
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fore suggested that either ‘degrading illite’ fitxes 
potash or is related to the actual cause of fixation. 

A more detailed &ooount will appear shortly. 

I wish to thank Mr. Pierce R Soil Laboratory, 
Johnstown Castle, bead the samples and 
information about the soils fleld irs a Soe 

. BRO 


WN 
Pedology t, 
tal Station, 
Herta. 
Deo. 28. 

Brown, G., «tap. Y, PÈ a Oneal apa pe Mt 
* Brindley, G; Wo al, 2 dentificaiion and Crystal Strnotures 

of Clay Minerals” Fociety, London, 1961). 
Paper Chromatographic Separation of the 

lsomeric dinecarboxylic Acids 


In the course of study on the synthesis of the 
hydrazide of isonicotiic acid, starting with '5*-pioo- 
line’, I realized the desirability of providing a control 
method to follow the separation of the isomeric 

Dm acids. Paper chromatography 
using n-butanol — methanol, a system suggested by the 
very different solubilities of the acids in methanol and 
water, has been shown to be very efficient for the 


serra pera iat by oxidation of ‘5*-picoline’ with 


ee eee The solvent used for the 
develocmant of substances, as shown in the 


accompanying figure, was n-butanol—methanol con- 
ket up duo duae A al The 
paper used was T6yó qualitative fil De 
2/40 am., &nd the usual ascending uns 
out in a thermostat (18* 20" O Q.). 

After the development, the solvent on the paper 


strips was ted at room turg and the 
yellow well spots ware revealed on blue baok- 
ground by spraying with bromooreeol purple solu- 


tion (0-2 per cent in n-butanol saturated with water). 
Uni-dimensional chromatograms obtained in these 
experiments are shown in the figure. It should be 
stressed that the Ry values of the isomeric pyridine- 
carboxylic acids have excellent reproducibility under 
the tal conditions described above. How- 
ever, m the case of the developed mixture of the 
a-, B- and y-acids, the Ry value of each isomer is 
alightly lower. 

The Ry values of the isomers decrease in the 
following order: B > y >a. It may be noted that 
this ia the same sequence as that observed for the 
dissociation constants! of the acids, as determined 
in aqueous solution. 
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I am very grateful to Prof. N. J. Leonard for 
advice, and I wish to express my gratitude to Mr. 
M. Wayaku, director of chemical research, Osaka 
Gas Co., for supplying ‘5°-picolme’, a-piooline and 


2,0-Tutadine. 
'TAxmSHI HASHIZUME' 


i irse of Chemistry, 
llege of Agriculture, 


Kyoto University, 
Japan. 
Deo. 15. 


* Present address: Department of Chemistry, Univeruty: 
1 Ostwald, W. J. Phys. Chem., 3, 596 (1890). 


Paper Chro hy for the 
Separation of Neutral 17-Ketosteroids 
in Urine 


NxuTRAL 17-ketosteroids have been isolated from 
extracts of urine by too elaborate for routine 
application! *. Using chromatography on oolumns of 
alumina or silica, quicker methods have been de- 
vised*-'; but these are still somewhat tedious. 
Separations have been achieved by chromatography 
on paper previously impregnated with the stationary 
phase’. A technique is here reported for separating 
the 17 -ketoataroids by paper chromatography without 
any previous impregnation. 

The urinary extracts were prepared by the acid 
hydrolysis of urme followed by extraction with 
benzene. The benzene extract was washed once with 
N sodiam hydroxide, once with distilled water and 
then dried over anhydrous sodium sulphate. The 
extract was then shaken with pellets of anhydrous 
sodium hydroxide’ to remove most of the pigment 

, because it was found that much pigment 


The phic tanks and the solvente used 
were kept at 34-8? + 0-5? C. in a thermostatically 
controlled cabinet provided with an efficient fan. For 
setisfactory resulta the atmosphere in the tanks must 
be m equilibrium with the solvent phases, and the 
precautions described by Bush!* were observed. The 
solvent phases were prepared at 84.8? O. A cyclo- 
hexane : 20 per cent (v/v) methanol system was used. 
The Whatman No. 81 paper employed was washed 
in the mobile phase and dried before use. The extract 
of urme was applied as spots of approximately 
0-5 am. diameter along a line 14 cm. one end 
of & paper strip 40 am. x 12 am. For satisfactory 
results ib was found that the amount of 17-keto- 
steroid in each spot must not exceed 400 ugm. The 


mixture of equal volumes of 14 per cent (w/v) alcoholio 
xide and 2 per cent (w/v) alooholio 
mete-dinitro and heated in a stream of 
warm air for ten minutes. 

By this technique six ketosteroid fractions oan be 
detected in extracts of normal male urine. Three af 
the spots have not yet been identified (approximate 
Ep values: 0:02, 0-4 and 0-8). One spot (Ry approx- 
imately iud a to be 11-hydroxy-setiocholan- 
$a-01-17-one another may be 11-oxy-aetiocholan- 
8a-ol-l7-one. The most mobile spot (Bp &ppror- 
imately 0-93) is a mixture of aetiocholan-3«-01-17-one, 
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androsterone and perhaps 88-chloro-androst-5-en-17- 
one. Work is in progress on the further identifloation 
of the fractions and the application of the teahnique 
to clinical blema. i 

I would lko to acknowledge the financial aid of 
the Board of Governors of the United Sheffeld 
Hospitals from their Endowment Fund, and to thank 
Prof. E. J. Wayne and Dr. Arthur Jordan for advice 
and encouragement. , 


ote rman, B., and Rhoads, O. P, J. Biol. Chem., 

! Dobriner, Lieberman, 8, Rhoada, O. P, B. ER, and Fiewer, 
L. F., J. Chem., 178, 263 (1048). aeu 

. H., Huis in't Veld, L G., and de Laat, B AL, J. Cha. 

| Bndocrimat, d, 885 (1046). 


Huts in' Vald, L. G., and Hartogh-Kats, B. L, 
vi Cha Batok tk ica la 


T Christo, and Talbot, N. B., 
» 11, Pts (1081) e 


' Rubin, B. L, Dorfman, B. I, and Pinous, G , J. Biol. Chem., 908, 


Quantitative Evaluation of Paper 
Chromatograms by Infra-red 
Absorption 


Tma amounts of materials adsorbed on paper 
chromatograms can often be estimated directly from 
measurements of the optical densities of the spota 
produced by colour-forming reagents. In some oases, 
it is poasible to avoid the oolour-forming reaction. 

measuring the ultra-violet or visible absorptions 
of the materials themselves. Bellamy! has shown 
` that it is possible to examine directly the infra-red 
spectra of materials adsorbed on paper ahromato- 
grams, and it has now been found possible to make 
quantitative measurements on paper chromatograms 
by scanning the paper with infra-red radiation of 
suitable wave-lengths. This method may prove to 
be particularly useful for substances which do not 
absorb in the ultra-violet or visible regions and which 
do nob undergo quantitative colour-forming reactions. 

In general, the infra-red method is not as sensitive 
as the ultra-violet method, smoe the molar extinction 
ooeffüloienta of infra-red bands are several 
hundred tunes leas than those of ultra-violet absorp- 
tion bands. Irregularities in the peper are more 
readily observed when scanning with infra-red radis- 
tion, and since all papers appear to trangmit radiation 
more uniformly when cut along one direction, it is 
necessary first to compare paper stripes cut both 
along and acroas the machine direction. The need 
to reduce reflexion by wetting with ‘Nujol’ limite the 
most useful range for infra-red scanning to about 
2,500-1,500 cm.-!. Whatman No. 50 papers appear 
to be most satisfactory for this work. 

Imi experiments have been carried out 
with paper chromatograms of amino-acida. which have 
been develo in 50 per cent aqueous ethanol as 
solvent. Although other solvent systems would give 
better separations on the paper, this solvent was 
selected since it could be removed easily from the 


.paper by warming. 
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A slightly enlarged image of a Nernst filament was: 
projected on to & paper strip 30 mm. wide. The- 
central portion of the illuminated area, 25 mm. x 
3 mm, was re-imaged on to the monochromator: 
entrance slit of a Grubb Parsons 58 single-beam 
infra-red spectrometer, the paper strip being drawn 
across the filament image at a uniform rate of 1 in. 
per minute. An instrumental slit-width of 0-5 mm. 
was used, corresponding to a spectral slit-width of 
25 am. at the 1,610 om.-! amino-acid absorption 
band. 

In order to obtain a higher loading and greater 
sensitivity, the 5-0-ul. samples of the amino-acid 
solutions were banded uniformly across the paper 
strips. After developing the chromatograms for 
several hours, drying off the solvent and wetting with 
‘Nujol’, the strips were scanned in the ap tus. 

Tt has been found that, in tho case of bands which 
have been developed for approximately the same 
tme interval, a smooth curve related the optical 
density maximum to the weight of material on the 
paper. Estimations could be made from thig curve 
with an accuracy of about + 10 per cent. This non- 
linear relationship is most probably due to the 
inhomogeneity of the absorbing medium! and to the 
diffusion of the bands during the development of the 
chromato Although the latter effect could 
theoreti be allowed for by measuring the oom- 
plete area under the optical density curve, baok- 
ground irregularities would make such a method 
tedious and not very accurate. A much oloser 
approach to a straight-line relationship has been 
obtamed by plotting the weight of material against 
the product of the optical density maximum and the 
band-width at helf-optical density. Usmg triplicate 
samples, it was found possible to make estimations 
to + 5 per oent by this method. 


Q A 


Absorption — 


Distance along paper — 
Absorptaon of glyeme (G) and alanine (4) at 1,610 cm ~ l 


The upper line in the accompanying figure shows 
the recording made from a chromatogram of 560 ugm. 
glycine and 560 ugm. alanine, after development for 
15 hr. The lower line resents the transmission 
of the same paper atri the ‘Nujol’ had been 
washed off with chloroform, the amino-acids washed 
out with water and the chromatogram strip again 
wetted with ‘Nujol’ after drying. 


J. D. 8. Gourpuw* 


Boote Pure Drug Co., Ltd., 
Ialand Street, 
Notti 
Deo. 21. 
* Present addres: Nakonal Institube for Research in Dairying, 
Untveruty of Reading. 


! Bellamy, L. J., J. App. Chem., 8, 421 (1053). 
! Jones, È. N., J. Amer. Chem. Soc., 74, 2881 (1952). 
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FORTHCOMING EVENTS 


(Afestiings marked with an aserik * are open to the public) 


Monday, April 5 


SOdLETY OF HNGIAT NERS ih Bis A parcmiant of ihe Geological ; 
on, W.1), we od e A 
teel Structures, with special reference 


~ 


AL GEOGRAPHICAL BocrETY (at 1 Kenmngton Gore, ed 
SW) wat B16 p.m—ailr. Helge Larsen. “Alaskan Eskimo 
Present”. 
Monday, April 5—Wednesday, April 7 


IWSTITUTION OF CHMNICAL MNGINENRS (at The University, Birm- 
ingham)—Sympostuin on ‘Gas Absorption 

&oarrY oy CHEMIOAL INDUSTRY, TON ali aita (at the Senate 
House, Univermty of London, Gower trex, London, W 0.1) — 
8ympomum on “Ion Exchange and Its ERA EOS 


Monday, April 5—Thursday, April:8 


HacOK HRmemincH SocumrY (at Ashmore Nr n 
Spa), Fourth Annual Conference— "Ihe Scjentfic Study of Human 

ork in ' (Sympostum orent Darlene Murrell, Blaters 
Oo Common, Henley-on- Oxon ) 


Tuesday, April 6 
BRrrisH OOCUPATIONAL HYGINXE KOCIETY Biss Mie London School 
of Hyene and Tropical Mediorne, t, London, W.C 1) 
at 11 &m.—Oonferenoe on ee n All Allowable Consentuatsons o 
Harmful Ma herer”. 


INSTITUTION OF ELECTRICAL EXNGINERRS, ALNASURENARTS SECTION 
(ab Bavoy Place, London, W 0.2), at 5 30 p.m —Solentific Papers 

SOOTY FOR ÁNALYTICAL CHEMISTRY, PHYSICAL METHODS GROUP 
(a$ the Chemical Society, Burlington House, Plooadilly, London, W.1), 
at 6.30 p m —àAleeüng on ‘Alam Spectrometry” 

RoraAL 8SoorWrY OF oa e PaTHOLOGY SECTION (at 1 Wimpole 
Street, London, W.1) m —Bympomum on ‘ unological 
Problems on Tammo bra ! 


Tuesday, April €—Friday, April 9 
INSTITUTE OF PHYBIO) (at the Untvermty, Nottingham) —Con- 
farence on “The Physzics or Partole Sue ee E 


Wednesday, April 7 


ROYAL PHOTOGRAPHIO BOOTY, ÉCINNTIFIO AMD TECHKICAL GROUP 
of Suenos and Technology, Prinoe Consort 


at the Im Colleges 
"ELO D. at 230 nee poeu on “The phos- 

fons of Photography t the Impena! College of 
and Technology". 

BOOIMTY FOR AKXALYTICAL OHNWIFTEY ( Ree 
Insütu&on, Ruston London, N. a ija 
on “The Comparason of cal and Bi MIL 
in Quantitative Pharmacology’’. Prof. J. H. Burn, F.R 

Rovan EROR BOOINTY (at 49 Cromwel Road, 
8.W 7), 6 pm —Dr G. K Batehelor ‘Heat Oonvecion 
MIS Hffeots in Fluids" (Bymons Lecture).* 


INSTITUTION OF MBOHANXIQAL ENGINEERS, [IXTuMERKAL COMBUSTIOX 
ENGO GROUP M 1 m gr dd Westminster, London, 8 W.1), at 


6.45 p m —Discummon Performance of on- tion 
Hngines under ADBonrAT Conditions Altitude, Tem pce 


Humidity, Load, Speed or Speed-Vaii&tion, Bus a Vi 

HEaDAR ÁfSSOGIATION (in the Anato Thea Unrveraty Collage, 
Gower Btrest, London, WO1), at 790 pm M AL : 
‘Eadar and the Weather’. 


Wednesday, Apri] 7—Friday, April 9 


FARADAY SOOTY Un ie Meparenene AE M Tun f The Univermty, 
Birmingham )}—Gene on on ‘The Btudy o Bast Reac 


Peete or Eo Pats n board the Head 
PII eitngton, onourable Com Master Alarmazs, 
Fern nkment, London, W.O 2), at DOTS or a.m daiy.—Bpnng Aecting: 


Wednesday, April 7—Saturday, April 10 
IMSTITUTR OF PHYSIO, ELEOTRONIOS Group (in the Cavendish 














boratory, Oam D -OOnferones on ''Lumuinesoenoe'" (with 
. - referenco to Solid Inarganio Phosphor). 
Thursday, April 8 

UTE eT o (at the Insütuton of Mechanical eohanical Engineers, 
de Walk, W BW1) at 430 pm.— 
te rate Mesting ; 5 ang? Bal p m.—Dr. W E dus Jones: Furst 
E a COMMONWEALTH RECTION (at John Adam 
mi A London, PR at 5.15 p.m —Prof O G Button, 

I and the Commonwealth". 


SOCIETY OF CHEMICAL IXDUNTRY, MICROBIOLOGY GROUP s the 


Medical London, 11 Chandos Btreet, Cavendish 
ndon, W.1), at 6 p m.—Annual General ED ; Bir Ian Heilbron 
Researoh at the wing Industry Heseareh Foundation”. 
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SOCIETY OF INSTRUMANT TECHNOLOGY meeting with the 
CONTROL SECTION, at Alanson ond 26 nd Place, London, 
W.1) at 680 p.m — Rationalisation of Units for 
Hlecirically Operated 


BoorerY oy DYNRS AND COLOURISTS (at the Midland II Man- 
chester 2), at 7 30 p.m.—Mr. N. W Yelland "Phymos in tho g 
Prn&üng and Finishing Indusines'" (Eleventh Aleroer Leoture).* 


Thursday, April £—Saturday, April 10 


ED EE FOR GENERAL AICROBIOLOGY (at the Instituton of Elet- 
trical Engineers, Savoy Place, London, W.C.2) —Annual General 
Meeting. 
Thursday, Apni 8 


Friday, April 9—Saturday, April 10 
Sympoatnm on ''Autotrophio AMicro-organwmms"'. 


ril 9 
ent of Blochemustrv, Um- 


` Friday, Ap 
BIOCHEMICAL 8OCOITY 

vermiy New Buildings, qne Dep 8), at 11 a m —BSaenüflo Papers. 
ASSOCLATION OF ÁPFLIED BIOLOGISTS (m the iletallurgy Looture 

Theatre, Imperial oogt, TEE ee Koka, London E ly , at 

11 am —Annual Meeüng; 2.80 pm—Dr. EK. ate- 


Bmith ‘Objectives ın Food 

IkWTrfrUTIOX OF AIECHANIOAL BMGIXEERS at 1 Budge a 
Westminster, London, 8.W 1), at 5 30 per on “The Contro 
and Observation of Dust at io Chale and Portable Abraaive 


Holman and Mr Ek. D. James: “Dust 
‘Dust Observations". 
London, W 1), 
H.O. in Inter- 


Wheels". Part 1|—JXr A 

Control Systems” , Part a W B. Lawrie: 
ROYAL SOOTY OF an E a 1 TUA PLE 

at 8.30 pm —Dr. M G of 

national Health Work”. 


Friday, pou 9—Saturday, April 10 


BOTANICAL SOCIETY OF THE DRiITmsH Issues (at Church House, 
Great Aamo au id desde Westminster. London, 8.W 1), at 10.15 am. 
M Vi an PCODOO : “The Speoles Concept m its Relation to the 
Ti Lgi 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
p Er mentioned : 


before the 
CUENTE (with a unrvermty d or AR LC., and 
pacar L2 enos in the anaolyms of and drugs)—The 
oer of Health, mr Chff County Offices, Preston, 
HUS d MADE Analyt” (Apri 1 
with a good honour degiec 


diee Be COAL SURVEY 
ın laboratory control, and in the critical 
urvey Laboratory, SheMeld— 
The N Coal Board, Establishments ER Ok 


EXGLINH ELNOTRIO COXPANY w (graduate in 
engineering or applied science, and some expenence jn aurcrait 
ole) In ANRONAU'TIOS, at the Univermty of Glasgow 

of the Univermty Court, The Unrvenuty, Glasgow 


(A 10) 
Porod AXD HEAD OF THE DHPAKTXENT OF ÁNRODYMANICS— 
The The College of Aeronaumes, Cranfield, Bletohley, 


BRNIOR LECTURHR Of ÀUBOHANICAL HENGIMENRINO, LEOTURARS (2) 
IN MBCHANICAL Or OIL ENXGINENMRIXG, A TER In RELEOTROKICR, 


HLBOTRONIOB, at the Royal AMibtary Ar Coles of Bol Bolenoe Hon 
— The Orvil Service Com oe ranch, 30 Old Burlington 
Street, London, W.i, quoting 8 4307/54 (April 15) 

U PROFESSOR OF PHYMIOLOGY at Patna University, 
India—Ths ig er Pl a cH IU of Univermties of the British 


London, W.C] (A 17) 
") Ix a CHOLOGY—Thie atr The 
1 FELLOWSHIP CY ENXGIKNBERIXG, 
or PuHrsros or other allied s«menoe—The 


Boran Te Univermty, Leeds 2 (April 21) 
IN HATHAYATICA— nm o Ws Bedford Coll Rogent Pa 
London, N N.W.1 Cape 23). me ; 


t Rrxpermmental Offioer grade or Fixponmental 


offen cals. in the Insechmdes and Fungicides Section at Long 
Ashton Btation, d work concerned mainly with the de 
velopment and application of methods for the determination of 
insécticde and Rosoarch 


cide depos ta RI NU. "He Seoretary, 


Btabon, aga near Bristol (A 24). 
CHAIR OY OLOGY in the Univermty College, Ibadan—Tnhe 
te ueation in the Colonics, 


SURVEYING AND FoREMT EXGINEERIXG in the De f Forestry 

LECTURER qualifloatrons in applied 

Ingíhematio IN MATHNXATICS— The and HReguirar, Uni- 
vemm ty n of North Wales, (Apml 20) 

LECTURER ( T ieee ualifioawons in mechanical en ) 

Ur Es Redatrar. The Univermty, ter 13 
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LECTURERS (3 ÁASSIFTANFTS — 
valvecity Oourh, The U (3) IN GmoLoGy—The Beeretary of 
oF Omnnoir PATHOLOGY tenable ai St. 

The Academio 


aal enghemsig, or agivalhi qualfietona) ' 
ahemtoal sb Ge Winer 


Ocal dave. 
Regie CR), 23 King Beet Lean, EWT 
with a know of the ehem- 


ee on 
ponian connexion with iron- and tron-making processes— 

Personnel Officer, Park Lane, London, W.1, 
quoting “Normanby” 


amd some 


Directo o poe ee 
gh Ol Edd "E (with at least H.8.0. equity 
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REPORTS and other PUBLICATIONS 
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Oounol for the Promotion of Field Studies. Annual He 1052-53, 
ILL o DA (London: Oouncilfor the Promotion of Fiekd Studies. 


means of an EKiectneal . By P. J. TE 
24. (London. Alumintum MR a dak a eL 
ze ard or Freedom m Occamonal o. 14. 
Pure A Soir end Mer EDDA pe - 
don. By Polanyi. Pp. 1$. 135. Oocamona] e& No. 
15: oras tific Publioa bon. PI UD E 
any Pp. 14. 1s. 8d. ( : Boalety for 

Liverpool Observatory and Tidal Institute. Report, 1 

15. (Liverpool: Liverpool O 
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Annual Report of the National Oceanographic Council, 1 A 
1952—31 March 1053. Pp. v+34+3 plates. (Cambridge: At 
PARRI E ea at bs. ne&. 





North Wood Werhlors. 
Passeriformes Arthur Oleveland Bent. Pp. OE 
LENS D.O.: Government Printing Office, Y AS 50 


ual Report of the Board of Regents of the Smithsonian 
the and 


pue (W tig Offoe, 
75 dollars. 
dear ad 1058: 
me Eorpa Yon G. i W. Brenig. Pp. a 

U des Meachthimmes Yoo 

W. L Krasowsaki ao ess arin Y 1953.) [*3 
on E Onnfe 
y Doctrinal en 

Heal Academie de Mexiteine.) rne A EN 
viona TIe kadrid: Dr. B. Garaa Vioente, Paseo de la > 
lana, 78, 1068.) [m* 


International Federation of Culture Collection of puma) 

Annnal 1053. Pp. 24 ac aa ar 

of Oulture x m 
Matlonal 


Institute of (Ja 
Gs 
Go. 3.) Pp. t+ 08. Qhama, eni tne a E E 


Year 


Report for Bo period Sur 1061 i Juno foc Ppi 79: nj 


ree f Agnouitare, Toresa Depi: koai, OT) 


Forest Department, amaina, WL 
for the ended ist Mareh, 1053. Pp. 12. (Kingston, 
t ) [2 
= No. 1 Sg prepa Er 
O0. you 
iat - Von Astrid Huler 
158 +35 kronor. arde Berien, Band 4, Mo. 4: Hb 
ED dad tm Mittleren West-Delarne. Von 
FUR 2 kronor. (Btoekholm: "WikselE 
.; London: H. K. Lewm and Oo. L&L, 1958.) [i 





Editorial and Publishing Offices of ‘‘ NATURE ” 
MACMILLAN & CO., LTD., 
ST. MARTIN'S STREET, LONDON, W.C2 
Telephone Namber: Whitehall 883]. Telegrams: Phusls Lesquare Lr 


Annual subscri £6, payable In advance, 
postage pald to 


to any part of the world 


Adrertmemaents only shouid be addressed to 
T. G. Scott & Son, Ltd, Crown House, [43-147 Regant Street, London, W.1 
Telephone Number: Regant 389) 


raa DAT 
All rights reserved. Registered as a newspaper at the Post Offi 


April 3, 1954 


1l E 


NATURE 








8 


à 


| 
| 


E 
: 


E 
; 
S 
] 


s 


e followitte ‘cr related fields s plastics, 
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11 be on a hberal with 
ualficatlons and experience. Prospects for ad- 
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CHEMIST REQUIRED, FOR RESEARCH 


etary, The Dimen Co. CN OCHCDCR HU), Ltd., 
ng Road, Speko, Liverpool, 


THE STAVELEY IRON & CHEMICAL 


chemecal actryities of the company whist 
being employed fmuallyy upon selected ecis 
connected with heavy chemicals — pons 
should be made fn to 


MIDLAND SILICONES, LTD. AN ASSO- 
cated company of Albnght & Wilson, Lid, bave 
a veceocy for an Electrical Engin- 


tons, to the 
pownunents Officer, Albrght & Wilson, Ltd., Old- 
bury, Birmingbam. 


LABORATORY TECHNICIAN (MALE, 20 
Planning 


or over) for Medical Centre, Family 
Assocation, 64, Sloane Street, 8 W.1. 
ertility 


, London, EC4 


APPOINTMENTS WANTED 
SPECIALISTS (10-15 YEARS’ PROFESSOR- 
seciing 


Crystallograpber 

» 20 others), Mathematician (15 pab- 
lications theory of balithes, 25 applied mathe- 
matics), Specialiszi— Mechamcs (40 pub- 
Iicattona). M ROUES BE 
"addi T. G Scott and Son, Ltd., 143-147 Regent 
Street. London, W.1 


CHEMIST, 26, BSC (FIRST), PHD, SEVEN 
varied research inctoding two 


years experienco, 
in USA,, seeks the impossible. fundamental 
research wi Wi esc np ombre eal sap 


GRANTS & SCHOLARSHIPS 


UNIVERSITY OF GLASGOW 
COATS FELLOWSHIP IN CHEMISTRY OR 
PHYSICS 
(FOUNDED IN 1948 BY MESSRS J. P COATS, 


exact soencea. The total stipend is $5,000 (U.S), 
but, for Fellows traveling with ther fammbes, 
an addriional grant of up to $1,000 (U.S) may 
be made towards the extra expemsc. 

Further pertculars, detalles of current work at 


the Wemmann Insgntute of Science, and applica- 
ton forms for F may be obtained from 
the undergmgnexd, for Followshtps 
for the academic year 1954-5 should be guübmitted 
by not later than May 1, 1954 





in chemistry or phypnca, Tenable for threc 
October 1, 1954 Open to graduntes 


j 


research work connected with the chemistry of 


made to the undermgned not later than Jone | 


1954. 
A W. CHAPMAN, 
Registrar 


HUDDERSFIELD TECHNICAL 


COLLEGE 
RESEARCH SCHOLARSHIPS 





Deparument of Chemistry, Colour Chemmry and 
and/or other Departments of the Col- 
Tbe Scholarships are open to candidates 


be obtained from tbe Principal. Technical Col- 
lege, Queen Street South, H 
H GRAY, 





further paruculars can b+ 
obtained, “before May 15, 1954. 


FOR SALE AND WANTED 
“JOURNAL OF POLYMER SCIENCE," 


Vols 1 to 5 (1946-51), £20 '* Chemical. Ab- 
E. Vols 11 to 16 (1917-22). £18 ** Ber 
Organische c Band 28, ormer 


M MLE CRT —ÉTCE Tc E 

FOR SALE. SPEKKER ABSORPTIOMETER. 
[942 model Complete wrth set of new filters 
£60 —Merconochle Foods, Ltd., 140, Great Porn- 
land Street, London, W 1 
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oer ROD. BAR, SHEET. STRIP. 


Stasdard & co. No Quantity elveri j 
( PINE A CHESHAN pune sg ais LEONARD HEYS L 
; on reqcest LONDON, £.w.I Home or Export T 1 


STOCK 3.000 STANDARD SIZES 


"-cCOPPER BRASS ALUMINIUM 


NICKKL-SILVER BRONZE DURALUMIN 
WIRK. 


TUBE 






HEYS 





Acthorired Suppliers of all types 


Sete ee ee 


Enc PDA 


Blackpeal 
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"E 7) FLUORITE OBJECTIVES 
PHASE CONTRAST `. S ; 
ILLUMINATION 


^50 QUT Je), Ol imericn N.À. 0.95 Y 
"o. x100 van fa.) Ol immersion N.A. 130 


- Thes Dew computes. of odatandiag 
A ! E “are “designed -to bo used with thë NON-DR Gr 

A booklet fully ` describing OIL supplied by us. | 

the Beck Phase Contrast i cae ie NND EM. us 

r Illumination Apparatus "will E ropes vede i arn — 

be fotwarded on application ^ Bach objective is tested on the BAKER OBJECTIVE; 

| E ws TESTING INTERFEROMETER and only the 

` finest selected material is used in manufacture. 
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To. ande CINE EET von Aah av rel P On - P . 
R & J BECK LTD 2. 0 E a 
/' 6p MORTIMER STREET ` | 2 
|. * LONDON W.1 "a 
: T 
METRON WORKS, PURLEY WAY, b 
CROYDON, SURREY (CROydon 6644) ' 
London Showrooms: 244 High Holbom, W.C.1 í 
^ 








-PIRANI and 
IONISATION GAUGE 


FOR RESEARCH AND INDUSTRY k 


4 CATHODEON ” COMBINED PIRANI AND IONISATION 
GAUGE. A compact, self-contained, mains-operated unit for ~ 
measuring pressure over the very wide range of 1 mm. to I0 -5 mm., 
or less of mercury. A Pirani gauge is used over the range of 1 mm. 
to 10 -3 mm. Below ‘10 -3 mm. a selector switch brings in an 
ionisation gauge indicating down to 10 -$ mm. or less. Occluded 
gases in this gauge may be removed by a built-in " Bombard ” 
feature, Indicator lamps show whether the instrument is set to 

“ Pirani,” **Ionisation," or “ Bombard.” Complete with Pirani . 
and Ionisation gauge heads which are normally supplied in hard 
or soft glass of 12 mm. bore, but are available in special glasses, - 
bores or connectors to suit customers’ requirements. Descriptive 

' Jeaflet available on request. 


SPECIAL FEATURES 
Je Robust Probe Filaments 
_ * Simplified Controls — 7 — 7- 7 e o. | 
Range extension b 
Bar : Scienc) f NSTRUMENTS 
WRG. PYE- .& co.. LTD., GRANTA WORKS, CAMBRIDGE 


Printed in Great Frente EiT A and published by Macunraw & LrwITED, 
at St setae Sade We n Dore eee. New York 17, N.Y., U.S.A,—Baturday, 3, 1954. 
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1 LONG WORKING 
DISTANCE 
ATTACHMENT : 


... provides a working dis- 
tance of 12.8 mm. between 
object glass and specimen 
when fitted to a standard 
microscope in conjunction 
with a conventlonal 4 or 
8 mm. objective. 


A further important fea- 
ture is that the use of 
this attachment eliminates 
Image reversal and thus 
further facilltates examina- 
tion and manipulation of 
specimens, 


Distributed by: Mecropolitan-Vickerz Ee Co. Ltd, Trafford Park, 
Member of the A EJ. Gromp of Comparues. 
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T TENES Tinsley 


+t 


STANDARD CADMIUM CELLS 






-Single and double types In wooden 
cases or in metal cases as illus- 
^trated. ' - 


Rellable single or double minia- 
ture types mounted in plastic 
cases, E. M.F. 1.01859 abs. volts at 
20° C. Temp. coeff. —40 uV[I C. 
Low Internal resistance. 
Dimensions 3} In. x 

| 5 in. 
Non-temperature coefficient cells 
for industrial use, 

All types of unmounted standard 


cells can be supplied In quantity 
from stock. 












13 in. x 













H. Tinsley & Co., Ltd., Werndee Hall, 
; London, S.E.25 


Telephone : ADDiscombe 1400 and 3680 
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* A- NEW AND IMPORTANT | 
| ADVANCE IN MICROSCOPY 


The Interference Microscope represents the very latest development in microscopical optics. Already rescarches 
utilising the pew instrument have been published in Nature and elsewhere. 


In monochromatic light the images obtained are similar to phase-contrast i but with continuously variable 
phase-change adjustment and a-considerably greater sensitivity. The oDücal ariitwets associated with phase-con- 
trast are noticeably absent; whilst in white light the images are seen in colour contrast. Tho instrument is casy to 


set up and to adjust. : 

The mi enables small ph under good conditions down to 1/300 wavelength, to be measured. 
From these p Measurements dry-mass of cells and other microscopical bodies can be calculated 
and refractive indices determined. 


É 
The\Interference Microscope, in either double-focus or shearing form, 
ls noy qvailable for delivery ; please forward enquirles to 


. BAKER of HOLBORN Lti., METRON WORES, PURLEY WAY, 
CROYDON, SURREY.  ChROydon 6644 
ndon Showrooms and Retail Counter: 244 HIGH HOLBORN, LONDON, W.C.1. 





OF HOLBORN LTD. £5? 1705 


HOLbom 1427 
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The latest EDWARDS camera offers diffraction workers 
a high performance standard with a moet convenient cen- 
tralixed control system—all controls, incinding that of the 
remotely situated H.T. system (to eliminate any electrical 
interference), are compactly grouped on the camera body. 


E^ r jeté vagum service... W. : EDWARDS S- l i 


! MANOR ROYAL, CRAWLEY, SUSSEX . 









"NÉ TELEPHONE : CRAWLEY !JOO (10 LINES). TELESRAMS: EDOOHIVAC, CRAWLEY 





SPECIAL FEATURES: 

. oo fll. I Extremely sensitive, reads to 25 ft./min. 
} x: `` ,2 Large.range, 25 to 5000 ft./min. 
j " 3 Corrections constant over the whole 

P range. - À 

i .. 4 Robust construction. 
Loo as This Instrument can ba supplled In two forms, 
cu either a dlalindicating pattern or incorporating an 
EN electrical contact mechanism for distant reading. 


English or Metric calibrations are avallable. 


Write for Leaflet No. 796 


“il” cC F. CASELLA & CO. LTD 


- 





Er = „Regent House, Fitzroy Square A bo 
, LONDON, W.I i roses Siem 
Telephone: xR USton 3944. . Carrying Case, 


te Member Scientific Instrument Manufectirens’ Association of Gt. Britan 12x 9x.4in.. 
x f ma ' 
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STANTO N COZ LAE eee 


The design and construction of every modern Precision Balance 
HITS the Influence that STANTONS have exerted iss the ` 
past few years - 





STANTON were first with: @ Synthetic Sapphire (Corondum) Planes. 
ec i @ Full weight-loading balances in Britain. 


@ Balances with a special application—eg., Gas 
Density Thermo Recording 
Work, Remote Control Work. 









Capacity: 200 g. 

Sensitivity: OJ mg. per half division 
PO This aperiodic, — projection-reading 
PEU balance provides for external weight- 
nacen loading of fractions np to 1 g., by means 
ME f of a single dial. The new graticule reads 
> J direct up to 100 mg., resulting in greater 

£. 

4 





Model B.A.9 


: 200 g. 

onn ol i per half division 
This balance represents another contr- f/f <:  }- 
bution by Stanton towards greater — / 
balance room efficiency. Only four 
dials give weight-loading up to 200 g. 
—Graticule reads direct up to 100 mg., 
and complete weighing can thus be 
made in twenty to thirty seconds. / 


Hi 
` 


"mnam 


am 









STANTON BALANCES are stocked by leading laboratory furnishers 





STANTON ELONE 


£ STANTON INSTRUMENTS, LIMITED, 119, Oxford Street, London, W.l. ^ Telephone: Gerrard 7533-4 
ii ; i om f | 
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PRIOR MICRO-MANIPULATOR 
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ROBUST CONSTR EPPICIENT PERFORMANCE 
THREE-WAY CONTROL 23 COMPLETE 


Leaffet on request 


W. R. PRIOR & CO. LTD. 


NORTHGATE END, BISHOP'S STORTFORD 
HERTFORDSHIRE 
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n HESTOEIRISTET DII 
$$ $$ 
$$ Export for Doll $$ 
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s Wm. DAWSON & SONS, Ltd. $; 
$$ World's Largest Stockists $$ 
i of Scientific Periodicals : 
$$. COMPLETE LIBRARIES PURCHASED $$ 
i ‘BUYING? + 
$$ Univer! Public Libraries * $$ 
$$ and Inst of the World. $$ 
E j Teena Hooks and E 
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“... a general book which ts certainly a notable 
addition to the growing literature on the theory ' 
and practice of statistical methods," — Nature. 


SAMPLING, METHODS FOR 
CENSUSES AND SURVEYS 
FRANK YATES, F.R.S. - 


This book covers developments of 
sampling thedry of importance in census 
work. It discusses problems met in the 
planning, execution, and analyms of 
sample surveys, with fuller treatment 
than in text-books or in courses on 
statistics. This second, revised edition 
amplifies certain aspects in the light of 
recent advances and devotes a chapter 
to investigational surveys, as distinct 
from census surveys, with instructive 


examples. 
Pp. xiv+ 420 (g in. x 6 in.) 
Second edition Price 88s. net. 


Charles Griffin & Co., Ltd - 
42, Drury Lane, London, W.C.2 


PRECISION INSTRUMENTS 


Jamin Refractometer 
for liquids or gases 





accuracy In measurement of refractive 
Index is approximately 0.000001: for gases and 
.. 0,000002 for liquids. 
The elimination of all spring adjustment to the 
mirrors results in d ga pesi and D from 
vibration. Worm whee actirates com- 
5B em. fen 


Average 


pensator. Tubes up to 


3 

Bellingham & Stanley Ltd. 

DEPT. N, 71 HORNSEY RISE, LONDON, N.19 
PHONE: ARCHWAY 2270 


gth can be used. 
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RESEARCH PLANNING AND 
POLICY - 


D VANNEVAR BUSH, preaident of the Car- 
Institution of Washington, as witness his 
recent yew addreas to the Institution, and the 
* trustees of the Nuffleld Foundation and like bodies are 
much concerned at the present time with the relations 
between scientists and administrators in research 
planning and policy. Some of their problems were ex- 
amined by Mr. O. V. Kidd in an article in Sctence last 
year (112, 147 ; 1953). He directed attention, as Prof. 
M. Polanyi has done, to the limitations which soienoe 
itself seta on the freedom of & particular investi- 
gator, and he finds & solution to this problem of 
reconciling initiative and freedom with the direction 
or planning of research through the recognition 
that decisions should only be taken at the appro- 
priate level. Those responsible for the decisions 
regarding the deployment of resources should 
nob attempt to make the decisions regarding 
the execution or details of particular projects or 
experiments. Their decisions may and do seb limits 
within whioh those responsible for the leadership of 
groups or the carrying out of specific investigations 
must lay their plans; but particularly in fanda- 
mental work, there should be the greatest possible 
freedom +o select work, as well as to choose means, 
and to deviate from any predetermined plana. 
These arguments, from various quarters, afford 
ample justification for the concern which has been 
expressed as to the consequences of excessive 
dependence: of American universities upon Federal 
funds for the support of their research activities. The 
independent research institution organized on the 
lines indicated by Dr. Bush and ooncentratmg on 
head is not merely well qualified to sponsor mvesti- 
gations in flelds neglected by other bodies and where 
the prospect is too speculative to justify the commit- 
ment of public resources ; it offers at least as good 
prospects as anywhere else of securing the general 
agreement and understanding as to the choice and 
conduct of par&oular investigations which provide 
the appropriate atmosphere for creative work and 
the guidance and development of individual genius. 
Such conditions are, of course, equally to be found 
in the universities, and it is by no means oertain 
that the independent institution enjoys quite as 
much advantage over the university as Dr. Bush 
suggests. Freedom from teaching responsibilities may 
be an illusory advantage unless there is something 
in the contacts between research workers in different 
disciplines or branches of science which provides the 
game stimulus, interchange of ideas and inspiration 
as the close intercourse of differant subjects and inter- 
education af teachers of one subject by those teaching 
another which Sir Ernest Barker notes as one of the 
great advantages of the tutarial system at Oxford. 
Dr. J. D. Millett’s report for the Commission on 
Financing ‘Higher Education shows clearly that 
responsible opinion in the United States fully reoog- 
nizes both the inevitability of sponsored or contract 
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research, and also the dangers inherent in such 
research especially when it ia sponsored by the 
Federal Government; nor is there any attempt to 
disregard the octnpleaxity of the, issues involved. 
Probably the greatest danger is that of balance: 
both staff and other resources are liable to be deflected 
into specific linea of inquiry, often of a development 
type, to the neglect of fundamental research. There 
is also the question of Btebilivy ariamg from unoer- 
tainty as to the duration of support; and other 
questions may arise such as the academic status of 
the research staff involved and the secrecy require- 
ments hindering exchange of information or pub- 


. boation of results. 


Here the principles laid down by President H. W. 
Dodds, of Princeton University, in & recent state- 
ment published in the American Sotentist (42, 128 ; 
1954) offer sound guidance ; and they are supported 
by Dr. Millett’s comment that much of this develop- 
ment work proceeds at best on & basis of trial and 
error because the requisite fundamental knowledge is 
lacking. Indeed, he goes so far as to suggest that at 
least half the cost of muoh s&polied research in the 
United States to-day could have been avoided if 
more basic knowledge had been developed in their 
universities. Government support of research has 
proved ita value; but the problems which it has 
brought, notably that of duration, hag demonstrated 
that it does not by itself solve the fancial problem of 
fondamental research. It has, in fact, as Dr. Millett 
points out, enhanced the importance of other sources 
of inoome if universities are to maintain ther 
independence and balance. 

Fortunately, it is clear from this report that the 
prospects of independent benefactions, quite apart 
from the activities of the independent research 
institutions or foundations, are brighter m the 
United States than in Britain. It is not considered 
that this is & negligible and dwindling source of 
income, and so long as the present dependence of 
universities upon Federal funds for support of 
fundamental research exista, it appears to be possible 
that Income from this source may offset any fallmg 
off in the volume of research supported through the 
defence agencies and especially on a contract basis. 
How far this hope is justified may well appear 
doubtful to the disinterested observer, in view of the 
attitude hitherto adopted by Congreee to the National 
Science Foundation. Although, as Dr. Millett reminds 
UB, & Very strong argument can be advanced that the 
security of the United States is beet served by a 
policy of promoting fundamental research in pre- 
ference to development research, Congress will have 
to show a marked change in outlook before real 
confidence can be felt that it is likely to endorse 
the continuing support of fundamental research at 
the universities in the natural sciences by appro- 
priations through the Atomic Energy Commission 
and the defence agencies which at present administer 
so much of this expenditure. 

Apart, moreover, from the questions of balance and 
of the discretion to be left in the hands of the univer- 
sity administrators rather than government officials, 
there are important questions of oo-operation— 
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between universities themselves, and betwedàn them 
and the independent research institutions which have 
hitherto received little attention. It is here that 
Dr. Millett’s analysis of the oriticiams of the inde- 
pendent research institutions is valuable. He accepte 
the view that these institutions—because of their 
independence—are right to be adventurous, to 
explore unpopular subjects, to survey fields which 
government and other agencies shun and to encourage 
promising talent that has not yet established a 
reputation. If, however, these bodies are to avoid 
long-term commitments, and leave to other agencies 
the task of carrying to completion their successful 
explorations, there is substance in the frequent 
criticiam of the short-term character of their granta. 
A measure of co-operation and concerted policy is 
required at this point, and though it may well m 
practice come by informal rather than by formal 
means, neither in the United States nor in Great 
Britain has the difficulty been entirely resolved. 
Probably the inquiries of the National Science 
Foundation will assist to that end in the United 
States. In Britain it is obviously engaging the 
attention of the University Grants Committee, as 
can be seen from the reference to ear-marked grants 
in its last report. Neither that body—nor any one 
formal body—is so constituted as to be able to deal 
with the problem in all ita aspects, though some 
guidance might well come from the Office of the 
Lord President of the Council on particular issues. 
Beyond that it is one to which the Parliamentary 
and Scieritiflo Committee or the Federation of British 
Industries could perhaps offer an informal oontribu- 
tion at the appropriate moment, through a jomt 
conference such as those which Nuffield Oollege, for 
example, arranged some ten years ago on industry 
and education and on problems of soientiflo and 
The second oriticiam noted by Dr. Millett, that the 
project approach concentrates attention upon research 
rather than upon instruction, is scarcely relevant in 
the present context and in Great Britain. The 
independent research institution is concerned, by ita 
nature, primarily with the advancement of know- 
ledge, and its contribution to the training of research 
workers is most effectively made by the continual 
movement back to the universities or into industry 
or Government research institutions of young 
investigators whom it has picked out and trained. 
The industrial research associations cannot be 
described as independent research institutions in the 
sense in which we here understand that term, but it 
may be noted that part of their proved value to the 
industries they serve lies in the supply of tramed 
scientists and technologists to these industries, and 
the educational functions of the research associations 
are in fact being increasingly streased. Even the 
advantages of teaching noted by Sir Ernest Barker 
would not, however, justify deflecting the work of 
the research institution from the investigations for 
which it was established. to the task of instruction. 
By and large, the research institution’s contribution 
to instruction is made by the continuous process of 
interchange of workers ; and that contribution will be 
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the more fruitful the more the organir&tion of its 
projects is such as to avoid the departmentalism 
which is liable to characterize a university, and to 
encourage the contact or even conflict of minds 
across different disciplines which is eo fruitful of new 
ideas. A further oriticiam, that foundations tend to 
transfer to their own staffs those functions of the 
choice of projects for support and the magnitude of 
the support to be given, has more j and 
bears somewhat upon this point. Both points of 
view will oall for constructive thinking in order that 
frustration and waste of effort and resources may be 
avoided. President Dodds and Mr. Kidd give indice- 
tions of the solution, and close and informal contact 


constant interchange fosters oan do much to keep 
decisions within the appropriate level without 
on the competence of others. . 

It seems clear from these studies that while rather 
more concern is felt in the United States as to the 
long-term effects of increasing Federal support of 
research, the prospects of continuing support from 
independent voluntary sources are better there 
than in Great Britain. At least while the present 
level of taxation persists, ib ia difficult to give a 
confident affirmative answer to Lord Beveridge’s 
question whether the succession to the Webbe is 
secured. Whatever the devioe with which the society 
of the future ensures that the spiritual successors to 
the Webbs have their material resources for research, 
untrammelled by other duties, by orthodoxy or by 
prescription of topics, the independent research 
part to play. That of the Government may well lie lees 
in the direct provision of resources than in seeing 
that national policy is such that neither fiscal, 
economic nor any form of political pressure is allowed 
to discourage initiative, enterprise or the free inter- 
course of minds and exchange of ideas which are the 
basis of creative activity and the advancement of 
knowledge in any field. 


IN HONOUR OF CHARLES, 


SINGER 


Sclence, Medicine and History 

Essays on the Evolution of Scientific Thought and 
Medical Practice written in honour of Charles Singer. 
Collected and Edited by E. Ashworth Underwood. 
Vol 1: Pp. xxxii + 563-50 plates. Vol 2: Pp. 
vili+ 646456 plates. (London: Oxford University 
Prese, 1958.) 2 volumes £11 lls. net. 


SINGER, never more learnedly active 
or intellectually alert than now, in his seventy- 
eighth year, i8 & great in the history of science, 
whose influence goes outside those academic 
circles to which many of those dedicated to his 
discipline are restricted. His services in the sphere 
of learning that he has made his own cannot be set 
down in & few words, but they comprise 
origmal work in the history of medicine ; 
exertions as & teacher and 
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of the. history of science; the writing of 
text-books; the production of choice and 
I readers; and 


teaching 


volumes of ‘Studies on the 
Science”, which he. edited and to which he con- 
tributed articles, have become much 
ht-afber rarities. Very fitly he is a doctor of 
science and letters, for he is Hippocratic, 
ae He has, in the course of a life 
characterized by & warm-hearted enthusiasm, an 
informed curiosity and far travel along both the 
and byroads of learning, gathered together 

a great’ body of friends, all gifted but with divers 
gifts, and some time ago one prominent among 
them, Dr. E. Ashworüi Undsrenod undertook te 
organixation of a tribute of admiration and affection 


volumes comprise the essays, 
Suo n homage do que who f as founder Ge ia 
great and world-wide school of historical research. 
Dr. Underwood set oub dn his pious and laborious 
task many years ago, and since the start fifteen of 
the authors, such veterans as dear D’Arcy 
Thompson, have passed away. To bring together 
and to edit so contributions, many of them 
ee ee The result 

Dr. Singer has the first claim on our 
conpretuliüions she oontibutore @ fret claim’ an 
our thanks, but Dr. Underwood deserves an ample 
share of both. 

It is not easy in & necessarily restricted space to 
do justice to studies so numerous, all of great merit 
and many of outstanding imterest, by so many 
authors, all of profound learning and many of mter- 
national fame, where the selection of some may seem 
to suggest, quite wrongly, that all the others are 
leas worthy of note. The variety accords well with 
the range of the ' interesta—for Dorothea 
Singer stands by the side of her husband in these 
celebrations as in erudite and domestic sympathy. 
The international character indicates the wide- 
spread scope of their friendship, for, besides many 
outstanding contributions from the United States, 


Augustine and Magio", by Dr. Claude Jenkins, in 
which we find already the legend that the presence 
of diamonds inhibits the attractive virtue of the 
pote Balt goorpted Po Tiny and ao ee 

Gilbert carried out an elaborate 

to prove that it was baseleas. The next 
Ba edgy gods where we hare creeks of 
profound scholarship in remote byways of ancient 
such as that by Dr. H. E. Sigerist on a 
-century manuscript by Johannes Hartlieb, 
an early German humanist who brought ks 

gynmoological treatises, and that by Ohaim 

on the writings of Ibn Jami', Sho i se ripa 
Saladin. Names more familiar figure in Dr. Sher- 


studies on different aspects of Vesalius. Agnes 

Arber, an old friend to whom Singer dedicated his 
“Short History of Biology”, is, luckily, well repre- 
sented by a study in & subject in which she is 
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paramount, “From Medieval Herbaliam to the Birth 
of Modern Botany". In this group, too, we find a 
delightful example of light- learning in an 
easay by Prof. F. J. Cole on Direr’s rhinoceros. It 
was in 1515 that the artist executed his famous 


transformations down. to its last appearance in 1769 
with & delightful series of reproductions. Another 
unexpected study illustrating the diversity of the 
collection is that, in Book V, by Dr. H. J. Norman 
on John Bulwer, the seventeenth-century author of 
“Anthro hogie”, a treatise on the de- 
formities and decorations of the human body pro- 
duced in all parts of the world by fashion. It was a 
work often cited in Victorian attacks on tight-lacing, 
but is not much heard of nowadays. A drawing by 
Daumier comes as somewhat of a surprise in scholarly 
surroundings, but it illustrates appropriately Dr. 
Paul Delaunay’s brilliant little easay, in Book VII, 
on P. C. A. Louis as the founder of medical, as 
distinct from vital, statistics. 

To return to our ordered survey, the fourth Book, 
entitled ‘The New Philosophy”, deals with the 

lod of the reaction against Aristotle and with the 

Inni of modern science, while the fifth is con- 
cerned with the seventeenth century in general. 
Here Dr. Arnold Sorsby contributes & very inform- 
ative article on Richard Banister’s services to 
ophthalmology, the importance of which, we believe, 
he was the first to stre. Incidentally, articles of 
ophthalmological interest in the whole work range 
from Dr. Kurt von Fritz on Demooritus’s theory of 
vision to Dr. Dorothy Turner on Thomas Young's 
work ing the same subject. Attention may 
be directed to Dr. Max Wisch’s detailed and fully 
documented study of the little-known Irwestigants of 
Naples, an academy which flourished at the time of 
the Ownento of Florence and oontinued to exist 
until 1737. 

The eighteenth century likewise has a Book to 


itself, m which Dr. Underwood's contribution is ane © 


of the most considerable and, go far as I am able to 
judge, most original studies, dealing as it does with 
the text-book of physiology, to use modern terms, 
written in 1701 by Johann Gottfried von Berger, & 
name not mentioned im Garrison’s ‘History of 
Medicine” or other well-known histories of the 
subject. The Book on the nineteenth century and 
after contains seventeen papers, of which Sir Geoffrey 
Jefferson’s very frank but syrmopethetic treatment 
of Marshall Hall’s work on reflex action is certainly 
not the least interesting. 

The book concludes with a series of studies of 
general im contributed by famous names, such 
ag Dr. oliffe Salaman, Dr. John Fulton, Prof. 
O. D. Darlington and Dr. Joeeph Needham, as well 
as, among younger men, Mr. H. T. Pledge. Perhape 
it is typical of the quality and scape of the whole 
collection that whereas the first essay of all is & 
brilliant survey of the growth of acchmology to ite 


feature of the editing that deserves a special word 
of commendation, namely, the indexea of persons 
and subjects, whioh are particularly full, well 
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designed and well carried out, and are an invaluable 
addition to a work of this kind. Thus, if one wanta 
to know what is said of Fernel in different places, one 
has only to turn to his name to find the various 
references descriptively set down, not just paged. 
Famous names, in themselves a guarantee for the 
excellence of their oontributions, which have not 
even been mentioned are Dr. George Sarton, founder 
and editor of Isis and Osiris; Prof. J. R. Partington; 
Dr. Gavin de Beer ; Sir Zachary Cope ; Prof. Herbert 
Dingle; and Dr. Dougias MoKie—and there are 
others. The survey which this notice has been able 
to offer is alight, the selection of essays for mention 
arbitrary ; that can be ho is that the reader 
will have gathered the impression that here is a book 
which any lover of learning, especially one with 
historical and bibli hical tastes, can pick up, 
open anywhere and ‘with the greatest pleasure 
and profit, or, alternatively, of which he oan in lazy 


turn the look at the pictures and read odd 
to be to more serious attention. It is an 
ideal k to take up for after-dinner entertainment, 


& hard book to put down. Let us conclude with a 


quotation from D’Arcy Thompson’s feeling study 
entitled ‘The Golden Ages”, in which he considers 


and Planck—‘Some of these dwell among the Gods, 
the rest are Heroes. And our children’s children will 
look back on the great century of science to which 
they belong, and will know it for a Golden Age". 

E. N. pa C. ANDRADE 


FRESHWATER ECOLOGY 


Fundamentals of Limnology 

By Dr. Franz Ruttner. Translated by Dr. D. G. Frey 
and F. E. J. Fry. Pp. 1i+242. (Toronto: University 
of Toronto Press; London: Oxford University 
Prees, 1958.) 525. net. 


HOSE engaged in teaching freshwater biology 

have for long felt the laok of a satisfactory text- 
book, and many must have wished Prof. F. Ruttner’s 
“Grundriss der Limnologie” were available in English. 
This wish has now been answered by two professors, 
one American, the other Canadian, who both set out 
independently to translate the book and only heard 
through a mutual friend in Scotland of each other’s 
intentions. The result was their collaboration in the 
present volume. 

The first half of the book gives a clear and concise 
account of “Water as an Environment" in two 
sections oovermg ively the “Physical Properties 
of the Environment" and ‘Dissolved Substances and 
their Transformations’. The approach is essentially 
ecological, and the information is presented as the 
physico-chemical background which is fundamental 
ee n 
The second half is devoted to “Biotic Communities” 
and is divided into four sections of unequal length 
covering plankton, and other communities of lakes, 
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bogs and running water. The longest and most 
interesting of these is that on plankton. Here the 
author's point of view is primarily, though not 
exolusively, chemical; but what is known of the 
physiology of the orgatusms ia also taken into account 
in discussing their eool , and occasional oompari- 
sons with the sea are . If there are 
aspects of the subject which receive rather scant 
treatment, this is compensated by the suthor’s 
stimulating ideas on others. This section really hangs. 
very oloeely on to the first half of the book. 

With the of subject to “The Other Com- 
munities of Lakes” the treatment becomes much less 
exhaustive, and one is conscious that the author is & 
little outaide his own j field. But the section 
on “Communities of the Ooze”, where the point of 
view is again mainly chemical, is as interesting and 
stimulating as anything in the earlier parts of the 
book. There is here an admirably lucid exposition 
of the fundamentals of this mtricate and complex 


system. 

The translation is BO that one is only very 
occasionally reminded t the original was not 
written in iah, and there is & useful list of the 
words the translators have adopted as equivalents for 
some of the technical terms of the subject. While some 
of these seem too obvious to be worth mentioning, one 
wonders what led them to oom the words ‘highmoor’ 
and 'lowmoor [so] for hochmoor and fliashmoor 
inmpead of using ‘raised and ‘valley bog’, 

i . It may be that lmmnologists do not use 
these terms as precisely as plant ecologists; but these 
do in fact seem to be the senses in which Prof. 
Ruttner uses them. 

But the smallness of these criticiams is an indica- 
tion of the general excellence of the book, a fact 
which no limnologist would dispute. Not only does 
it gather together much of the mformation scattered 
in the literature and weave it into a well-knit whole, 
but it also throws a flood of light on Prof. Ruttner’s 
insight into many of the problems of the subject in & 
way which none of his previoug,publications do. The 
only amendment I would propose to the translators’ 
assessment of ib as “perhaps the best book available 
in any language on the principles of limnology’’ would 
be to substitute "undoubtedly" for ‘‘perhaps’’. All 
British and American workers in the subject will be 
grateful to Profs. Frey and Fry for making it/avail- 
able in English. H. O. GirsoW 


HEALTH AND SICKNESS IN 
BRITAIN DURING WAR-TIME 


The Clvillan Health and Medical Services 

Edited by Sir Arthur Salusbury MaoNalty. Vol 1: 

The Ministry of Health Services; Other Civilian 
Health and. Medical Services. (History of the Second 
World War: United om Medioal Series.) Pp. 
xi--441. (London: Stationery Office, 1953.) 
2 net. ` 


AR is the enemy of health.” Yot wars in our 
reoent history have been & direct stimulus to 
rogreas in medical science and the de of 
th services. This volume tells the remarkable 
tale how, after a brief set-back in the early days of 
the Second World War, steady i rovemenft in the 
public health went on in Great as measured 
nót merely by falling mortality-rates but more 
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itivel by steady advance in the physical 
developmen ment of the nation’s children. 
ubt we were lucky in some of our escapes 
from epidemic diseases, for example, the long- 
awaited and much-dreaded influenza epidemics which 
never came. But it was by no means all luok. 
Intensive planning for the war emergency began at 
the Ministry of Health two years before the outbreak 
of war, and the British Medical Association along 
with the Royal Colleges of Surgeons and of Physicians 
played caged aol by preparing, and later carrying 
out, the mobilization plan for the medical profession. 
War gives courage to make long-needed reforms. 
The Emergency Public Health Laboratory Service 
was one of the great innovations of the War. Yet 
Sir John Simon had foreseen the need last century, 
and his successor at the Local Government Board, 
Sir. Arthur Newsholme, the need for it, in 
season and out, and would have achieved his object 
but for the outbreak of the Firat World War. This 
Service was introduced in anticipation of great 
epidemics. These never materialised, but the 
laboratories were brought into permanent place in, 
our health services by Dr. G. 8. Wilson's baoterio- 
logista, who did much to raise national standards of 
diagnosis. Chlorination of water supplies was intro- 
Seed ee ee ee eee 
from air raids and leaser war-time threata, this, 
too, became a permanent feature of our public health 
control. The diphtheria immunization was 
one of the great achievements of the ar; iia 
vi d Pore a eee 
of the Channel Islands, which were exposed to the 
severe Continental epidemic of diphtheria in 1942-48. 
The Ministry of Health was allowed to introduoe by 
radio frank and realistic diecusdion on venereal 
diseases, and public opinion, well ahead of ita 
guardians as often, received this without dismay. 
The epidemics of cerebro-spinal fever during the 
years 1040—42 were and unpleasant, and 
followed precedents established during the Napoleonic 
‘Wars, the American Civil War and the First World 
War. Wo were more fortunate than our forbears 
because of recently developed and effective chemo- 
therapy against this kiling disease. Epidemio 
hepatitis was another traditional war-time disease 
which gave a good deal of trouble. No j 
remedies were available ; but a t deal was learnt 
&bout the natural history of the disease, and the 
related mBoourges—serum jaundice and post-trans- 
fusion jaundice, this latter bemg & bitter by-product 
of the brilliantly successful war-time blood-trans- 


- Our fortune with tuberculosis was mixed. In the 


early days of the War chronic infectious patients 
returned home from sanitoria beds emptied in 
anticipation of air-raid casualties. This and war- 
time conditions brought a rise in the tuberculosis 
death-rate during 1940-41. Among adults it was 
older men, not young women, as in the First World 
War, who fared worst. The’ most disquieting feature 
was the increase in deaths among young children 
from pulmonary tuberculosis and meningitis. Later 
the tuberculosis death-rates resumed thelr pre-war 
downward trends. Notifications, however, continued 
to rise, partly at any rate due to improved means of 
Lam ape and with rising notification-rates came 
aaa waiting-lists for admission to sanstoria. 

threat from tuberculosis had ita valuable achieve- 
ment in certain innovations, notably the introduction 
of maas miniature radiography and the system of 


* m air-raid shelters 
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tuberculosis allowances to encourage the early 
diagnosed case to &ooepi treatment. 
Undoubtedly the greatest achievement of all was 
in the fleld of nutrition. The rationing policy was the 
resulb of pre-war research. Lond boiro the War, 
emergency food policies had been outlined, and at 
the outbreak of hostilities the new Ministry of Food 
foal e i E be a fic 
to economize in shipping but also the 
equitable distribution of food, special attention 
to those on whom the future t is, 
children and expectant and nursing mothers. Apart 
from rationing, the raising of the extraction-rate of 
flour, the development of schoo! milk and meals, and 
the encouragement of factory canteens were Important 


features of poli 
It is an unexplat wonder that the overcrowding 
so few il-affects. After 
the first crisis and blundering of the ‘blitz’ were over, 
devoted efforts were directed to the improvement of 
sanitation and ventilation in the shelters and to the 
development of medical services and Di NU cn 
studies. All these things must have helped, but they 
do not explain the providential escape from disease. 
Not least among the effects of the 'blitz' was the 
introduction to each other, thro the evacuation, 
of Disraeli’s two nations. The that head 
lice, impetigo, ringworm and bed-wetting were 
odmmon was a surprise only because we had shut 
our eyes to these things in peace-tume. In coping 
with these problema, the School Medibal Service 
played & major and it should not be forgotten 
that the Education Act of 1044, passed in war-time, 
was an important health act as well as a new policy 
for education. 
i In industry, too, there were notable advances. 
- The Factory Department was transferred to the 
Ministry of Labour and National Service m 1940, 
and played its part under that Ministry in mitigating 
the strains of war-time production and black-out 
conditions. The Factories (Medical and Welfare 
Services) Order 1940 had its outcome m the spread 
of medical and nursing services in industry, and 
in the multiplication of industrial canteens. The 
Ministry of Supply develo its own industrial 
medical service to control serious toxic hazards 
in ordnance factories, and with a considerable 
measure of success. 
Not least among the interesta of this volume is the 
story of the health services of the Channel Islands 


National Health Service began early m 1043 when 
the end of the War was still very far from view. 
J. H. F. BRorHHBESTON 


¢ HEALTH AND SAFETY IN 


AVIATION 


Human Factors In: Air Transportation 
Occupational Health and Safety. By Prof. Roes A. 
MoFarland. Pp. xv+880. (London: MoGraw-Hill 
Publishing Co., Ltd., 1058.) 106s. 6d. 


an earlier book, “Human Factors in Air Trans- 
port Design", Dr. R. A. MoFarland, who is 
sil of industrial hygiene at the Harvard 
Bohool of Publio Health, made an admirably bold 
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and very useful attempt to provide designers of 
aircraft with information about ways in which they 
should ‘make allowance’ for human capacities and 
Inolinations in their aeronautical . In the 
present book he goes several stages and offers 
a multitude of facta and opinions to specialists in 
aviation medicine, personnel managers, safety experta, 
&nd to many more; and, &s before, he performs his 
taak in a thoroughl businesslike fashion. Not the 
least commendable feature of the book is ita lucidity. 
There can be no doubt that from this point of view 
ib will prove an unusually acceptable guide to the 
layman. Dt. MoFarland takes an immense amount 
of trouble to make himself clear. This shows itself 
not only in his careful explanation of technical pointa 
In ordinary , but also in his thinking about 
them (for example, in his use of the substantival, 
aesumption-freo term ‘accident repeater’, ‘on p. 78, 
for the adjectival, theory-ridden ‘accident prone’). 
The ground he covers is clearly mdicated in his 
well-planned contents pages. After an introductory 
chapter, which finishes with an assertion of the view 
that the ultimate success of air rtation will 
depend on the extent to which the characteristics of 
iui cule pn ee ee ee 
and the social habits and needs of ite passengers 
recognized, he goes on to deal with the selection and 
training of flight personnel and the selection, placing 
and health of ground personnel. He ranges widely 
in these fields and presents a number of useful sum- 
maries of work done in them, particularly during 
the Second World War. But sometimes he attempts 
BO. much that he lays himself open to a charge of 
superficiality. Indeed, some of his efforts at oon- 
densation lead to rather ing statements. For 
me e e pus ane the tests were 
found to be of predictive value, the next step was to 
determine a valid criterion for success in combat’. 
He may: perhaps argue that the context made it 
unnecessary to add the words ‘for success in training’ 
after ictive value’, but surely the saving was 
Boeroely worth while. Again, on p. 75 he sppears to 
fall into the common trap of regarding ratmg soales 
as instrumenta for ucing rather than 
a8 mere ices. Faults of these kinds will 
not seriously diminish the value of the book to know- 
ledgeable readers, but they may mislead the non- 


Dr. ] MoFarland’s chapters on safety on the ground 
and in flight make good readmg, not least because 
they give him 800 for his obvious 
displayed in his ter on the indoctrmation and 
traming of flight crews—for formulating plain rules 


chapters on sanitation and health in aimlme oper- 
ations; but—not unnaturally—he is rather lese 


ee tee Arrius 
as relatively new. In his 
De cFarland discusses the o 
Eadem. an functions of air-transporb medion pro- 
grammes. So wide and deep is the territory he wanta 
aviation medicine to annex, that a bystander may 
well wonder where people competent to administer 
it will be found_in the numbers that this immense 
work will require. But no harm can be done by his 
thoughtful exposition of his grand ideas. Anyway, 
1t makes a fitting end to a fascinating book. 
ALHO ROoDGER 
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rganic Syntheses 
od Publication of Satisfactory Methods for 
the Preparation of Organic Chemicals. Vol. 82, 1952. 
Edited by Richard T. Arnold. Pp. vi+119. (New 
York: John Wiley and Sons, Inc.; London: 
Ohapman end Hall, Ltd., 1952.) 285. net.. 


the forty-five preparations described in this 
volume, the first is an improved method for 
preparing abietic acid from wood rosm; and the 
last deals with the conversion of 10-undecencio acid 
Into 10-undecynoic acid, the double bond being 
converted into & triple bond by successive treatment 
with bromine and sodamide. Other methods of 
introducing triple bonds are illustrated by the use of 
acetylene and of oalcium,carbide in the respective 
preparations of -ahlorovinyl 1 ketone from 
and of l,l'-ethynylene-b1s-cyoclo- 
hexanol from cyclohexanone. The great variety of 
here displayed may be illustrated further 

b inen the preperations of alloxan mono- 
hydrate. from barbituric acid, cyanogen iodidé from 


sodium -cyanide and iodine, 1,2-oyolohexanedione- 
dioxime - cyclohexanone, and cyclohexene gul- 
phide from oxide. While a new method, 


due to Prof. T. 8. Wheeler, is given for the direct 
production of flavone from o-benszoylo 


mended because of the high yield and reproducibility 
of this procedure. Esential precautions and experi- 
mental detail are admirably set out: 
ia proparing 2,2'-dichloroethanol from dichloroacety! 

ide and lithium aluminium hydride, the use of 
a good hóod and a spark-proof motor is prescribed. ; 
lassware is dried by flaming during the passage of 

nitrogen, and directions are given for pulverizing 
the hydride. The subject index covers Vols. 80-32. 

Jons RAAD 


Toxicity of Industrial Organic Solvents 

By Ethel Browning. in consultation with 
the Toxicology Committee.) (Medical Research 
Council: Industrial Health Research Board, 

No. 80.) Revised edition. Pp. viii+412. (London 
H.M. Stationery Office, 1058.) , 35s. net. 


| esie (1952) edition, Dr. Ethel Browning 
has summarized, in the light of the results of - 
work published up to the year 1948, the toxic action 
of some organic solvents and the le effect of 
this on the health of workers in i ial Processes 
where these solvents are used. The summary includes 
both the older and better-known solvente, and also 
same which have only recently become available in 
commercial quantities. The new edition at 
an opportune time, since solvents of all are 
being uod ta Maus Guausitice Du e SY of 
ndusirial operations. 

The t:of the subject-matter follows 
slosely that adopted in the first edition. For each 
solvent the relevant i iul ee ae listed, ~ 
together with the requirements of any existing 
recognized standard. lon for controlling the 
quality and composition of the solvent. The im- 
»ortanoe of some knowledge of the chemical oom- 
oogition of the solvent, in relation to any toxio effect 
)beerved in its use, is indicated by author in 
xmments on the resulta of some of the published 
vork. The toms which characterize cases of 
jute and ohronio i 


nan, are fully d , and for & number of solvents 
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useful date are given as to what, in the opinion of 
some authorities, should be regarded as a maximum 
safe oonoentration'of the solvent vapour in air. 
The book is a worthy successor to the first edition, 
&nd should of considerable help to all oon- 
oarned with the health of workers in the manufacture, 
transport or use of organic solvents. 
Volumetric and Phase Behavior of Ol! Field Hydro- 
carbon Systems E 
By Dr. M. B. Standing. Pp. vi+ 123. ew Yor 
Reinhold Publi tion; London: Chap- 
.man and Hall, Ltd., 1952.) 80s. ‘net. 


HE complex behaviour of varied types of hydro- 
carbon systems encountered in oilfield reservoirs 


has engaged the attention of petroleum engineers for 
many years past. Much has been done and much 


ee ee ae E a A 
which these date can be used to calculate actual 
reservoir behaviour. When we oonsider that under 
normal oilfleld oonditions vastly different hydro- 


milles ee then it at onoe 

t that problems to be faced require 

for their s tion a sound knowledge of mechanism 
of fluid flow, thermodynamics and a nicely balanced 
interpretation of all facta elicited. Treatment of the 
subject in this book is systematic, based on division 
of hydrocarbon types into gases, condensate systems 
and dissolved gas systems. Phase behaviour of these 
systems, sampling of oil reservoirs and material- 
balanoe calculations support the discussion. Numerous 
charts are included to aid calculations for specific 
reservoir conditions, and the general set-up of text 
and olear printing add greatly to the value of the 
work, without which oil-pool specialists will lack & 
very modern approach to this ever-difficult subject. 

H. B. Monar 


Contributions to the Theory of Nonlinear Oscilla- 


ens 

Vol. By M. L. Cartwright, E. A. Coddington, 
ip d N. Levmson, J. 
MoCarthy, H. L. Turrittm. Edited by S. Lefschetz. 
(Annals of Mathematics Studies, No. 20.) Pp. vii+ 
116. (Princeton, N.J.: Princeton University Press ; 
London: Oxford University Press, 1952.) 105. net. 
HIS monograph is & sequel to No. 20 of the 
game series. The following articles appear in ib: 
Van der Pol’s equation for relaxation oscillations 
(Mies M. L. Cartwright) ; perturbations of linear 
systems with constant coefficients possessing periodic 
solutions (E. A. and N. Levinson); 
systems with stable structures (H. F. 
DeBaggis); notes on differential equations (8. 
Lefschetz); a method for the calculation of limit 
cycles by successive approximation (J. MoCarthy) ; 
and ue expansions of solutions of systems of 


Sine Migs L. Turrittin). These represent con- 
tributions to the theory of differential equations; 
and virtually no attempt is made to discuss physical 


ning, in both animals and significance, let alone practioal utility of the topics 


discussed. 
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THE ROYAL SOCIETY OF ARTS 


BICENTENARY 


HE first official meeting of the Society of Arta 
took place on March 22, 1754, and the exact 
anniversary two hundred years later fell on a Monday, 
so that the first day of a week of celebrations was 
also In some respects the most important. 
On March 22, 1954, three events were arranged, 
two of them of more or leas public a character and 
the third private. The celebrations opened with a 


service at the Church of St. Martin-in-the-Fields, ' 


when. the Society met probably for the first time in 
its history in such & building and for such a purpose. 
But the service was unusual not only because of ita 
uniqueness in the Society’s history, but also in its 
own oharaoter, and particularly from the musical 
point of view. As the organ was under repair, the 
singing was scoompanied by an orchestra which, 
together with the ohoir, was provided by members 
of staff and students of Trinity Oollege of Music, 
under the direction of the oipal, Dr. Greenhouse 
Allt, who is & Fellow of Sooiety. One item of 
music was of special interest, the Trio Sonata No. 2 
of Thomas Augustine Arne, who was one of the early 
members of the Society. The sonate has only recently 
been published, and this was probably its first public 
performance for 150 years. The execution of the 
music was throughout of a very quality and 
the Te Doum (Vaughan Williams in G) in perticular 
formed a moet impressive climax to the service. The 
sermon was preached by the Bishop of Peterborough, 
who reviewed from the spiritual point of view the 
bewildering scientific and material of the 
pur two handed yours and cowed with tha worda of 
rancis Bacon: ‘The final end of all knowledge is the 
glory of the Creator and the relief of man’s estate’. 
In the afternoon the chairman of Council, the Earl 
. of Radnor, who is the lineal deeoendant of the 
Society's first president, Viscount Folkestone, received 
congratulatory addresses from representatuves, in 
moet cases the presidente, of nearly sixty other 
organizations, many of which, and in particular 
several from overseas, owe their origin in some 
degree to the activities of the Royal Society of Arts. 
It was a colourful scoene as the representatives, many 
of them in &ocademio robes, advanced singly, and with 
a quiet dignity befitting the eighteenth-century room 
in which the oeremony took place, to present the 
tribute of their organization. The ceremony oon- 
cluded with a short address from Lord Samuel, 
retrospective but never nostalgic, in which he called 
upon the members of the Society of the present day 
to exercise the same faith and hope as moved the 
Society's founders and to sustain their good work 
for the sake of the generations that are still to 


come. 
The day's events concluded in a more rivate 
manner, when the members of the Bere Osean 
and their ladies dined informally at Tallow Chandlers 
Hall, and in this way commamorated the fact that 
the Society's first meeting took place in somewhat 
similar surroundings at Rawthmell’s Coffee House. 
After dinner, students of the Royal Academy of 
Dramatic Arb presented a scene from “She Stoops to 
` Goldsmith was not only one of the early 
af the: Soniaty, but was also actually an 
licent in 1760 for ite secretarysahbip. 
“Pen the afternoons of Tuesday, Wednesday and 
Thursday a series of three masterly addresses was 


CELEBRATIONS » 


a Prof. N. B. L. Pevsner, Sir Ben Look- 
Bir Geoffrey Heyworth, on the pro- 
gress Lange "Arts", “Manufactures” and ''Commeroe" 
respectively during the past two hundred years, this 
pattern of themes bemg based on the Society's full 
title, "The Royal Society for the Enoouragement of 
Arta, Manufactures and Commerce”. Prof. Pevsner 
concentrated mostly on the history of industrial 
design during this period and, while recounting ite 
promotion by the Society at various periods during 
the two hundred years, particularly emphasized the 
influence which it exerted in the years 

the Great Exhibition by its forthright attitude to 
contemporary design. Sm Ben Lookspeiser, in a 
survey of science in its application to industry during 
the past two hundred years, looked back, as ib were, 
to Prof. Pevaner’s lecture and emphasized the need 
for improved technology to hand-in-hand with 
imaginative design, and loo forward to Sir 
Geoffrey Heyworth’s subject, hinting at the oon- 
tribution which science can now make to accountancy 
and many other olerical operations. In the last of the 
three lectures Sir Geoffrey Heyworth, in dealing with 
the subject of “Commeroce’’, concentrated his atten- 
tion upon the history of education for oommerce, to 
which the Society itself has made and continues to 
make 80 important a contribution, and, in 
an nc E 
achieved, first by the ordinary day school, then by in- 
stitutions mainly operating in the evenings for iflo 
training for commerce, and finally, the 
&ooeptenoe of commercial subjects as appropriate to 
æ university. 

The fitting conclusion of the week's celebrations 
was a banquet, the first official dinner of the Society 
for ninety-two years, which was.held at the neigh- 
bourmg Savoy Hotel on Friday event and at 
which T.R.H. the Duke and Duohees of Gloucester 
were present. Lord Woolton, a Fellow of the Society, 
represented Her Majesty's Government, and the 
Lord Mayor of London was there to resent civic 
government. In proposing the toast of the Society 
the Duke of Gloucester emphasized three aspects of 
its character; which he termed its dismterestedness, 
its humanity and its ability to combine the virtues 
of youth and age. Lord Radnor replied, and responses 
to the todst of the guests, which was proposed by 
Sir Ernest Goodale, were made by Dr. R. D. Adrian, 

for the men guests and science, and Tame 

inette de Valois, representing the ladies and the 
arte. Dr. Adrian emphasized the mfluence which the 
Society, as & body interested equally in the arte and 
the sciences, could exercise towards securing that 
the discoveries of science were applied in a way that 
was beneficial and not harmful to the community, 
while Dame Ninette appealed to it for its support 
for the youngest of the arts. 

Fortunately this festive week does not entirely 
complete the Society's celebrations of ite bicentenary, 
as ib is able to look forward to a reception which 18 
being arranged to be held at Bt. James's Palace later 
in the year when ite president, H.R.H. the Duke of 
Edinburgh, whose absence at this time was so keenly 
felt, can hope to be present. 

In addition to these special events, the Society is 
commemorating its bioentenary by several actions of 
varying kinds. Its bioentenary competition, in whioh 
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deas of life ın A.D. 2000 were invited,-has already 
xen announced. The Council has also decided to 
nstitute a medal, to be known as the Bicentenary 
Medel, which will be awarded annually to & patron 
of AGH cis dara and a Abe) Wintory of dio Body 
prepared by Mr. Derek Hudson and the Secretary 
was published on the day of the bioentenary. Also, 


~ 
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a beautiful badge of office for the Chairman of Council 
designed by Prof. R. Y. Goodden has been presented. 
to the Society by-& former chairman of Council, Mr. 
J. A. Milne, and the Chairman was invested with this 
for the first time on Maroh 17 in readiness for the — 
forthooming bicentenary functions. 

KuNNsSTH W. LUucKHUBST 


—À ——————— — 


SUN NAVIGATION BY ANIMALS 
^ By Dr. H. 


KALMUS 


, Galton Laboratory, University College, London 


past 
oney bees!, amphipods (T'akirus saltator)" and 
birds" have not only demonstrated the existenoe of 
sun n&vigation beyond doubt, but have also shown 
that it is based in all three on a combination 


direction when flying between their hive and a 
feeding place’. 

A combination of mdoor and outdoor orientation 
ia the basis of the bees’ communication of direction : 
a forager by dancing on & vertioal comb in the dark 
indicates, by the and direction of deviation 
from the vertical, the angle and direction of a rich 
source of food from the direotion'of the sun’. 

I$ was believed for a long time, and on some 


results ; but the orientation broke down when the 
sky was overcast. Additional evidenoe for a 


mechanism campensating for the daily movements 
of the sun is provided by an observation by Lmdauer* 
on an exceptional dancer, who after ha found a 


dish did not leave the hive after 1-2 min. as is the 
rule, but continued to dance for eighty-seven mmutes 
on & vertical comb. During this time the angle of 
the axis of the dance with the vertical changed by 
about 38°, while the movement of the azimuth at 
the place and time of the observation was 34:5°. 
Thus there oan be little doubt that bees when finding 
a direction make use of some device which com- 
pensates for the daily movements of the sun or 
perhaps for the in the polarization pattern 
of the sky associated with it which they are known 
to use in other circumstances. While the possession 
of this compensating mechanism must be considered 
to be mnate, ita setting—like that of an automatic 
steering device—is effected for any situation, as 
arises. 

The second example of sun navigation concerns 
the little crustacean Talitrus saltator, an abundant 
inhabitant of many sandy beaches in the Medi- 
terranean. These animals when transferred inland 
will move at a right angle towards the ooest-line 
from which they came, which will normally result m 
their regaining their habitat. Recently, Pardi and 
Papi* have shown that to do so they make use of 
the position of the sun. When the sun was shielded 
from a few of these crustaceans and was replaced by its 
mirror image from the opposite direction they moved 
away from the shore instead of towards it. Like the 
bees, they could also orientate themselves when in 
the absence of direct sunlight, provided that some 
Dee ee c IE 
or bees, was visible to them, and they could also be 
deflected by the application of a polarizing sheet. 
The directions of their movements were inde ent 
of the hour of the day, and thus of the I 
position of the gun, but dependent on the place of 


of the Tyrrhenio coast of Italy, for 
westwards, even when brought to the Ádriatio coast, 
wards. As with the bees, one must assume that the 
mechanism which compensates for the daily move- 
ments of the sun is innate in Talitrus, but unlike 
bees these crustaceans cannot set the geographical 
direction in which they move by individual experi- 
ence; it seams to be set for each of them onoe and 
for ever either by heredity or by early mdividual 
oe. 

imilar observations were also made on pigeons, 
starlings and other birds. Kramer’, I ting 
with starlings, showed that these bi Ike Tali j 
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. have innate direction preferences, which Gome into 
_ play during migration, but that—like bees—they 
can also be trained to any hical direction. 
.. In both reactions compensation the daily move- 
- ments of the sun was observed; but as might be 
; expected from the structural differences between an 
arthropod’s and a vertebrate’s eye, the polarization 
of sky light does not play an importent part in this. 
The innate preference for a i geogrephiocel 
direction was established by closer observation of 
& well-known phenomenon: the migration during 
certain hours of the day of caged migrant birds. 
Young starlings of supposedly east Baltic origin, kept 
since July in an outdoor aviary in Wilhelmshaven, 
showed later in the season a distinct tendency to 


persisted 

sight of the horixon and in the presence of great 
masses of ‘iron, which greatly altered the direction of 
the compass needle. Orientated flight seamed impos- 
sible’ when the bird could not see the sky, or at 
least portions of it; but directional flight was 
observed when a starling was placed in the centre 
of a hexagonal pavilion, with six windows. When & 
mirror was attached to every window so that the 
incident light was deflected by 90° while the direct 
sky light was shielded off by a bind, the bird's main 
direction of flight was also deflected by 90° and in 
the same direction as the light. This type of experi- 


ment and similar ones showed that the migrating . 


starling’s behaviour was, in fact, governed by the 


incident light. ; 
Kramer also I based on 
direotion . Twelve feoders were plaoed 


In a circle aro the starling on & movable ring, and 
covers were mounted on a second ring gliding upon 
the ring bearing the feeders, giving the experimenter 
t freedom of action. The food in the feeders was 
idden from the birds and could be reached through 
a slotted rubber membrane. In the absence of 
landmarks starlings fairly soon learned to visit a 
feeder in a particular phioal direction, and after 
& fortnight some birds were perfect. Applying the 
mirror test as in the migration ment, such 
ee ee He 
that it was again the incident hghb which di 
the bird. The ‘Tight’ feeder was also visited at 
various hours of the day, thus again showing that 
the daily movement of the sun was taken into 
account. On the other hand, it proved very difficult 
and took & long time to train a bird to keep visiting a 
feeder which was moved along during the days with 
the azimuth of the sun. Pesce disce par suh 
form well under heavily overcast skiee, orientated 
themselves to artificial light sources in place of the 
sun. Matthews‘ has shown that pigeons oan not anly 
utilize the azimuth of the sun to their bearings 
when returning to their loft from a di to which 
they had been trained, but that many of them also 
return quickly from distant places in various direo- 
tions. has put forward & complex hypothesis to 
explain these results, in which it is assumed that 


the birds utilize not only the azimuth but also the. 


altitude of the sun for their orientation. 

The enumeration of these examples must make it 
unreasonable to doubt any longer the existence of 
diurnally changing reference systems for the sun 
orientation of many animal species. While one might 
be molmed to favour the simplest hypothesis which 
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can explain sun navigation, it may in fact be quite 
complex: there cannot be much doubt that moon- 
navigation would require very intricate astronomical 
reference systems; and yet many ornithologists 
believe in the moon navigation of night migranta, 
and it has also been fairly convincingly demonstrated 

for T'alsirus*. 
hioal direction may play some part in the 
orientation of animals, other than when homing or 
migrating. Bees in the field, for example, seem 
acutely aware of the geographical direction; they 
could be easily trained to visit a dish on a card the 
western half of which was yellow while the eastern 
half was blue; they did not visit dishes on oards 
orientated in the opposite direction, and their visite 
on the correct cards were independent of the ition 
of the feeding site in the fleld and of the hour of the 
day!*. The well-known straight north-south orienta- 
tion of the board-like mounds of oertain North 
Australian termites! (Hamitermes meridionalis) may 
be another example of geographical orientation. 
While plausible ideas have been developed concerning 
the advantages of such orientation for temperature 
ion of the mounds, no hypothesis about the 


possess a brain mechanism which compensates for 
the daity movementa of the sun. 

The brain mechanisms which -serve the sun 
navigation of the animals mentioned are presumably 
of @ similar nature in all species and are probably 
based on the same principles as human sun oriente- 


properties with other time-keepmg mechanisms 
(Internal clocks) which are of wide ocourrence!*\, 
They keep time fairly well on their own and they are 
set and kept in pace by light stimuli. Their metabolic 
nature has in certain cases been eetablished!s. A 
third property of such systems is that they regulate 
motor activities. Drosophila, for example, normally 
emerge from their pups before dawn. If a bottle 
with larvs and pupe of D. is artificially 
illuminated during three consecutive nighte and kept 
in darkness ‘during daytime, the flies which 

during the following week will ‘remember’ the time 
of the artificial dawn and emerge in the evenings, 
even when now kept in perpetual darkness. 
Examples of this sort could be multiplied; but while 
they would show that the elementa for E 
systems in animals very generally exisb, they 

not greatly add to our understanding of the details 
of sun navigation. These can only explored by 
further experiments. 


Ly, Frisch, K, Verh. Deutsch. Zool. Ges , 1052, 88 (1083). 
"Pardi Ly, and Pant, V, Netunw., GO, 202 (1062); Z. erp. Physiol., 
36, (1963). 


1014). 

' Pardi, and Papi, F , Boll. di M Zool. Torino, 4, 1 (1053-4); 
$ wn Phat, M, doc ae SS 

1° Wiechert, H, ¥ serpi. Phynol., 35, 455 (1988). 

n Ratoliffe, Y N., Gay, F. J., and Greaves, T., ‘Australian Termites’’ 
(Melbourne, 1053). 


1 Belmg, J. (v. Sten), Piol. Res., 10, 18 (1085). 
P Kalmus, E, Z. erpi. Physiol., 80, 406 (1994). 
^ Wahl, O., Z. serpi. Physiol, 18, 529 (1937). 
u Kalmus, H., Biol. General., 11, 93 (1085). 


No. saoo April 10, 1954 


NATURE. 


aa.” 


659 


By Dr. J. E. LOVELOCK 
Nationa! Institute for Medical Research, London, N.W.7 


, | ‘HE idee that vital processes might be suspended , 


at low temperatures has inspired attempts to 
preserve living oells in the frozen state. Success was 
rare because of the particularly destructive effects of 
the act of ing and because it was not realized 
that each type of cell might require an individual 
technique of freezing. It was discovered in 1940! 
that the death of spermatozoa on freezing could be 
avoided if the cells were in & medium 
oontaiming glycerol, and this removed at one stroke 


the mam ler the preservation of living 
cells in the orn Stato, Bine that time many types 
of living oell have been preserved for 
long periods at low temperatures. It is found, how- 
ever, that living oells do not necessarily survive 
indefinitely when ther temperature is lowered to & 
level sufficient to reduce biochemical to a 
negligible value. The progreasive loas of red blood- 
oells stored at tage O waa bean reported’ and a 
this temperature also ovarian tissue may fail to 
survive even one week, although under otherwise 
similar conditions it survived a year or more at 
— 190° C.*. It has been shown that most of the red 
blood-ceUs which do survive storage at —78° are not 
ra iat aged and behave normally on trans- 
ion‘, 

The damage suffered by red blood-cells durmg 
freezing and thawmg whether in the presence of 
glyoerol or not is closely correlated with the greaily 
inoreased concentration of electrolytes which occurs 
when water is removed as ioe*^*. The exposure to 
concentrated salt solutions causes first an inorease in 
the permeability of the cell membrane and finally 
complete dissolution of the oell. This appears to be 
due to the dispersion of lipids and li tein from 
the cel membrane under the inffuenoe of the solvent 
action of concentrated salts. Glycerol protects 
against the immediately destructive action of 
freezing by reducing the concentration of selts in 
equilibrium with ice at a given temperature. If the 

ion of molecules of glycerol to those of salt is 
sufficiently high, the concentration of electrolytes 
never reaches an immediately ing level durmg 
freezing or thawi The presence of glyoerol does 
not, however, completely prevent the concentration of 
salte, and oells stored at low temperatures in the 
presence of glycerol are exposed ocontmuously to 
relatively concentrated salb solutions. The pos- 
sibility therefore arose that the observed rapid 
destriction of red blood-oells by concentrated salt, 
and the slow deterioration in less concentrated 
solutions were due to the same process operating at 
quantitatively different levels. It also seamed 
possible that the observed improvement m the 
survival of red blood-oells at 4^" and at — 20?* in 
media containing sodium citrate instead of sodium 
chleride was due to the lower solubility of the cell 
components in sodium citrate. These long 
have reoeived from the observation that the 
survival of red blood-cellsa in the frozen state is much 

ved if the salt concentration of the I 

medium is kept as low as possible. This has been 
done either by increasing the oonoenira&tion of 
glycero]®-te or decreasing the concentration of salt?! 


in the suspending medium before freezing. More 
direct evidence comes from the chemical analyses of 
stored cells. Those kept in unfavourable media at 
temperatures between 0° and — 78° are found to 
have lost considerable quantities of their membrane 
oom te. f 

In the course of experiments designed to determme 
in greater detail the destructive processes oocurring 
during the storage of red blood-oella at low tem- 
peratures, some observations of a more general 
interest have arisen—in  pertioular, observations 
relevant to the structure and status of the cell 
membrane, and to the phenomenon of thermal 
shook, that is, the destruction of living cells which 
sometimes ooours on sudden chillmg. There follows 
& preliminary account of these observations. 

The experimental investigation of the decay of 
living oells stored at — 78° w neceasarily slow. An 
attempt was therefore made to reproduce these 
changes above 0°. Red blood-cella were 
in & medium kept unsaturated with respect to the 
components of their membranes. This was done 
either by repeated washing, or by including & neutral 
abeorbent substance such as alumina in the suspending 
medium. - 

It was found that lipids and lipoprotein rapidly 
diffuse from red blood-oells suspended in fresh 0-10 M 
sodium chloride. After about 3 min. an rium 
level of these components is reached the loss 
from the oell falls to a low value. The equilibrium 
concentration of lipids and of lipoprotem in the 
suspending medium did not appear to represent a 
simple. saturation of the medium with these sub- 
stances. The concentration upon the 
previous treatment of the. cells. Ib increased with 
the length of time the oella had been stored and 
decreased with the number of times they had bean 
washed. With fresh cells washed five times in 0-10 M 
sodium chloride the concentration of lipids in the 
guspending medium is, normally, cholesterol 22, 
phospholipid 20, and lipoprotein (N) 18 pgm. per ml. 
If washing is repeated ten or more times the oells 
are reduced to a condition similar to that found 
after prolonged storage at low temperatures. There 
is loas of oo ta from the cel sufficient to cause 
a volume reduction of 10-20 per cent. Oells in this 
condition do not heamolyse more rapidly than fresh 
ee eee but 
if waahing is continued, lipids and lipoprotein 
are released into the Ing medium only in pro- 
portion to the fraction of cells which hamolyse. 
is almost as if a proportion of the oells were sacrifloed 
to maintain & necessary minimum concentration of 
cell components in the suspendmg medium. 

An even more convenient method of investigating 
the diffusion of componente from the red blood-cell 
is to include & neutral absorbent with their sus- 

ion. In practice it is found that a rapid removal 
progredive lysis 
phic aluming are 
ium chloride in the 
proportion of 1 ml. of cells to 1 gm. of alumina. The 
resulte of a typical experiment are shown in Table 1. 
Using this technique it was possible to investigate the 
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Table 1. THA Loss OF OOXPONEET8:FZOX THE HUMAN RED BLOOD-IMLL WHEN EXPOSED TO ALUMINA 





SORORMOR CURSO DIAS Mora. ml. OLLI IM Tealing ater various 
treatments (umts. mgm. and ml) - 





diffusion of various cell components and the rate of 
hemolysis of the oelle, at different tures. It 
was found that between 40° and 5° the rate of 
hemolysis of ocells in the presence of alumina 
decreased in a, manner suggestive of a process 
governed by simple diffusion, that is, with an 
activation energy of 5,500 calories. At 4° the rate 
of hemolysis began to increase as the temperature 
was further lowered, and at the lowest temperature 
so far investigated, — 5°, was still in . There 
was also, at temperatures below 4°, a decrease in the 
rate’ of diffusion of cholesterol and phospholipid from 
the cell. These results suggest a change in the state 
of the oell membrane at 4°. In this connexion it is 
perticularly interesting to note that 4° is usually 
recommended as a better temperature for the routine 
storage of red blood-oells than 0°11, Another point 
of interest is that the effects of alumina, like those 
of washing, are influenced by the past 
history of the cells. stored ten days in ‘acid 
citrate dextrose’ plasma at + 4° hmmolyse in 
e D ia E eden eee 
Unlike the diffusion of superficial protein from the 


red blood-cell!*, the logs of EU ideas does not 
appear to be simply reversible. which have lost 
40 per cent of lipoprotein and 25 per cent of 


therr volume are still in this condition after storing 
for one hour at 37° in a large volume of fresh plasma. 
On the other hand, P. L. Mollison, in a personal 
communication, reporte that cells which have been 
washed seven times, and also a considerable pro- 
portion of cells withered by storage for long periods 
at low temperatures, survive normally on trans- 
fusion. o 
It is well that the fluid contents of 
living oells are maintamed at their normal levels by 
active processes against loss by diffusion. It is also 
recognized that oan result at low tem- 
peratures from the. greater reduction of metabolic 
activity as compered with diffusion. The ability of 


the normal red blood-cell to synthesize cholesterol! 
and other membrane eomponenis!* has been shown. 
This, together with the evidence above, that 
not only the fluid contents but also the structure of 
the red blood-oell is maintamed by a combmation of 
synthesis and of e diffusion from the plasma. 
So far as the red blood-cell is concerned, in the lease 
of life the tenant is responsible not only for mterior 
decoration but also for structural irs. The failure 
of the repair processes appears to the first cause 
of death of red blood-cells durmg oold-storage in 
their normal medium. 

It is important to note that the death of red 
blood-cells stored in plasma oontaining sodium 
citrate (acid citrate dextrose) at + 4° and also 
possibly in an equivalent medium with glyoerol at 
— 22°17 doeg not appear to be due to physical dis- 
solution, Cells stored under these conditions do not, 
while alive, loge their membrane components, and 
those which survive do not live as long as normal 
cells when transfused. Thus, the physical breakdown 
of cells which occurs during oold storage in their 
normal media can be avoided by & suitable choice of 
storage conditions, at least until death occurs from 
other causes. The most suitable media for the storage 
of red blood-cells seem to be those in which the 
solubility of the cell components is least: namely, 
alightly acid media containing & salt, such as sodium 
citrate or acetate, the anion of which is more hydrated 
than the chloride ion. 


Thermal Shock 


The loes of lipids in an undiscriminatmg manner 
"Punto ee ciscus 
to the red blood -oell. contrast, the loss of phospho- 
lipid selectively renders the cell metastable and 
subject to rapid lysis on cooling below 20°. The 
selective removal of phospholipid can be achieved 
practically by three methods. First, as is well 


Table 2. Tos Loss oF OOXPONENTE YROX HUNAN BRED BLOOD-ONLLS FOLLOWING THE VARIOUS TREATMENTS DISOUBSED IX THE TEXT 


Loss of cell components (per eent) 


Treatment or storage oondibons 
amas oo tmi | vume [suctus 
10 at 0* In 0-16 M NaCl + 0:3 per 22 
buffered to pH 7 0 

14 at —22° in 0-11 M sodium 33 27 51 40 2-6 Unfavourable storage 
Deae" Tibu Tired 20 pee oeit ceo oondí 
LJO hs S OSON aci + 15 per 17 22 19 20 0 

oan 
10 days at P E 5 7 0 0 10 adidas oe 
14 weeks at — 22° In 'A.C.D.' plasma + 0 0 0 0 1:8 eondi 
1S ca TU B00 alumina 14 16 36 17 1 

mgm. 

per ml. of cells uro E 
20 AME MU DOT M ee 15 15 2 18 2 

per oen 
1 br. at 0° m1 08 Af Nadi 26 12 — 17 Conditions cansing 
1 hr. at 37° m 0:16 M Nad containing 10 22 18 — 03 sengitivity to 
5 0 mgm. per ml. of detergent D,, thermal shock 
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known", by treatment with bacterial toxins, in 
particular, the toxin of Ol. welchii; secondly, by 
exposure to 1-0 M sodium chloride* ; and thirdly, by 
means of selective absorbing substances, for example, 


certain anti-tubercular, macro-molecular tal’, 
Segui sb ott nce acer by con- 
p-tert-ootyl-phenol formaldehyde resin with 


densing 
ethylene oxjde, is shown in Table 2. 
Some other livmg cella in their normal state show 
& similar sensitivity to cooling. This was first inveeti- 
gated with mammalian spermatozoa", and is usually 
referred to as thermal shook. An excellent review of 
this effect, which is found with a wide variety of 
living cells, has recently been written". There is a 
considerable body of evidence to that the 
lysis of red blood-cells which have lost some of their 
phosphotipid, and the destruction of normal living 
cells by sudden cooling, are manifestations of the 
same general phenomenon. ‘Thus, thermal shook 
with lan spermatozoa is reduced by treating 
the cells with lecithin before cooling™. It is increased 
if the cells are treated with the a toxin of Ol. welchsi 
or with the* macromolecular de b described 
earlier. Conversely, red blood-cella which have been 
denuded of phospholipid oan be protected against 
thermal shook if they are suspended in a medium 


The destructive effects of thermal shock take place 
with great rapidity. Red blood-oells rendered sensitive 
to thermal shook hæmolyse within 30 seo. if 
cooled from 87° to 0°. If they are returned to 87° 
after spending only one second at 0° they hemolyse 
just as rapidly. Thus, the destructive effect of 
cooling takes place within one second, and may well 
be faster even than this. 

.. The physical factors which appear to be Important 

in the production of thermal shock are the tem- 
perature of the cell and change of temperature to 
which it is subjected. The rate of change of tem- 
perature if faster than 0:1 deg. per seo. and the 
gradient of ture acroes the cell are relatively 
unimportant. The effect can ocour at temperatures 
as low as — 30°11, There is therefore considerable 
circumstantial evidence to suggest that the effect 
results from some physical change in the cell mem- 
brane at low 1 

The change in the chemical structure of the cell 
which confers sensitivity to thermal shock 
to be an increase in the ratio of cholesterol, or 
Y the cholesterol lipoprotein oomplex, to 

ithin in the cell membrane. The alteration of this 
ratio either by removing lecithin or by adding 
cholesterol increases the sensitivity to thermal 
shock. The absolute amounts of these lipids are 
relatively unimportant. 

‘The observations upon the breakdown of red 
blood-oells by diffusion and by thermal shock provide 
some evidence concerning the status of the components 
of the oell membrane. that some of the 
phospholipid and cholesterol of the oell are free to 


reversibly, and that lipoprotein is free to diffuse . 


away from the cell but does not return by the same 
route. 
The classical view of the structure of the red 
blood-oell membrane implies a framework of stroma 
surrounded by a bimolecular layer of lipids, with a 
mkling of antigenic and antisphering protein at 
surface. It seems unlikely that a cell possessing 
such a structure could lose a substantial portion of 
it& membrane components and yet remain intaot. 
Among more recent views upon the architecture of 
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human red*blood-cells are two pisce ur quite well 
with the experimental resulta outli above. The 
first! suggests a membrane composed of lipoprotein 
the concentration and orientation of which diminish 
radially mwards. The second™ envisages & membrane: 
composed principally of Abrils, of a lipoprotein called 
elinin arranged parallel to the cell surface and 
oemented together by ether-soluble lipids. The idea 
that the lipoprotein of the cell membrane is held at a 
preferred orientation flte harmoniously with the 
observed irreversible nature of ita diffusion. If the 
cell membrane is relatively thick, as recently pro- 
scil some logs of its components could presumably 

borne without the destruction of ita function as a 
permeability barrier. The observed volume changes 
are also in good agreement with those of a hypo- 
thetical cell with a thiok membrane composed of a 
2 per cent lipoprotein gel. 

The orientated lipoprotein of the oell membrane is 
thought to be oemented together by ether-soluble 
lipids“. If this hypothesis is accepted, it provides 
grounds for an attractive lon concerning the 
mechanism of thermal shook. If the oement is made 
from a mixture rich in cholesterol, it is likely to be 
brittle at low temperatures. The mechanical stresses 
resulting from a change in temperature could then 
cause the cement to fracture, and destroy the perme- 
ability properties of the membrane. Whatever is the 
true function of the various componenta of the cell 
membrane, the physical factors upon which thermal 
shook is observed to depend make it probable that 
the phenomenon depends upon some mechanical 
failure at least similar to that suggested. 

The experimental resulta reported in this paper 
form the subject of a more detailed account which 
will be published later. 

I am mdebted to Dr. A. 8. Parkes for his interest 
and advice. My thanks are also due to Dr. P. L. 
Mollison for making freely avaiable the results of 
his investigations, and for supplying samples of 
frozen and stored blood. I also wish to acknowledge 
the skilful asistance of Miss G. O. McMahon. 

(Jan. 18. 
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OBITUARY 


Sir John Myres, O.B.E., F.B.A. 


Br& JoHN Mama, emeritus profeasor of ancient 
history in the University of Oxford, died peacefully on 
March 6, at his hame in Oxford, aged eighty-four. The 
world of scholarship and his many friends will feel a 
grievous periso of loes. 

Few, if any, in the past half-century strove more 
devotedly and clear-sightedly than he in the allied 
fields of archwology and anthropology, not only in a 
great output of influential books and articles, but 
also in vigorous executive action. As a geologist and 
& geographer, too, he held an hono place. His 
broad humanism, capacity for intensely hard work, 
and expreseive prose style which clarified difficult 
subjects with wit as well as wisdom, were the 
inheritance from the confident, all-inquiring era of 
the later nmeteenth century. The bold sweep of such 
wide humaniam, unafraid of the great problems 
which humanity has to face, but not pedantic, with- 
out dogmatic ideology, and founded firmly on fact, 
is more needed to-day than ever. 

A scholar of Winchester and of New Coll 
Oxford, his gifted versatility was evident from 
start. In 1892 he won a Craven fellowship for classical 
studies in Greece, and also the Burdett-Coutts 
scholarship m geology. It is not possible to enumerate 
all the distinctions which followed throughout a long. 
life, lived to the last with o energy, courage 
and cheerfulness. He was a Student of Christ Church 
during 1895-1907, and then was elected profeasor of 
Greek in the University of Liverpool. In 1910 he 
returned to Oxford as Wykeham professor of ancient 
history, and held the chair until 1939. During 1919-32 
he was general secretary of the Britiah Association, 
& vice-president of the Society of Antiquaries from 
1924 until 1927 and gold medallist in 1942, a past- 
president of the Royal Anthropological Institute, 
Victoria medallist of the Royal Geographical Society 
and chairman of the British School at Athens during 
1984-37. He was honoured by doctorates from the 
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Agriculture In Great Britain: 
Sir James Scott Watson 


SE James Soort WATSON, chief scientific and 
agricultural adviser to the Ministry of Agriculture 
and director general of the National Agricultural 
Advisory Service, is retirmg on December 81 next, 
shortly after his sixty-flfth birthday. After gradua- 
tion at Edinburgh and advanced study in Berlm and 
- at the Iowa State College, he joined the agricultural 
staff at his old University. During the First World 
War he served with the Royal Field Artillery m 
France. During 1922-25 he was professor of agri- 
culture and rural economy at Edinburgh, gomg 
thence to the Bibthorpian char of rural economy at 
Oxford, which he occupied until 1944. The Second 
World War took him away from academio life, his 
I rtant duties inoluding Ip of the 
Scientific Food Committee and during 1042—44 the 
post of agricultural attaché at the British Embassy, 
Washington. Returning, he became chief education 
and advisory officer in the Ministry of Agriculture, 
and in 1948 moved to the post he is about to relm- 
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Universities of Wales, Manchester, the Witwaters- 
rand and Athens. 

His adventurous career as a lieutenant-commander 
and later commander (R.N.V.R.) in the Aegean 
during the First World War has an almost legendary 
fame, in the Minoan and Homeric tradition. For his ex- 
ploits, notably against the Turkish coastal garrisons, he 
was made a Commander of the Royal Order of George I 
of Greece. He recerved his knighthood in 1943. 

Where others would. have relaxed their efforts, 
Sir John Myree redoubled his. The last three books 
he wrote, “Scripta Minoe II", “Geographical History 
in Greek Lands" and “Herodotus: Father of 
History", all & after bis eightieth birthday 
(which had been celebrated by a special number of 
the journal Man). 

Methods and aims in education m schools and 
universities interested him greatly, and hie com- 
bination of imaginetion with shrewd common sense 
gave his ooll many 8& lead to follow. His 
practical qualities shone in administration, and to 
him goes a large measure of the credit for initiating 
International Co in Prehistoric and in 


ngreeso8 i 
pa Studies, whioh now meet &t regular 


His aim was to encourage people to think for 
themselves, and think clearly. His personal preferenco 
was for dificult problems which went to the heart of 
human history and action, as shown in his famous 
volume ‘Who Were the Greeks ?". But it was 
perhaps in personal contacts that he exerted his 
greatest influence. He was always accessible, helpful, 
frank; and especially ready to encourage young 
men. ‘To visit him and discuss one's work was 
inspiring, for he had a truly noble mind, and one 
never departed without several valuable new ideas 
that had been good-naturedly suggested. 

Those who had the privilege of knowing hnm—and 
they are scattered all over the world—understood 
how greatly he was sustained, especially m the 
infirmities of his later years, by the devoted care of 
Lady Myreg. His surviving son, Mr. J. N. L. Myres, 
is Bodley’s Librarian. JOHN BRADFORD 
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quiah. Sir James’s exceptionally wide and profound 
range of agricultural knowledge m the detail of 
practice, in the applications of science, in history and 
in national economic aspects, have made him for 
many years an outetanding authority. His ease and 
clarity a8 a writer have enriched the literature with 
many papers and some excellant books moluding 
the famous “Agriculture: the Science and Practice 
of British Farming", everywhere known as “Watson 
and More". Broadcast talks, lectures and official 
work have made him widely known and greatly 
respected among farmers, and his editorship of the 
Journal of the Royal Agrioultural Sooteiy fram 1931 
until 1945 widened still further his infiuence on 
agricultural and thought. To him, as its 
first head, fell the launching of the National Agri- 
cultural Advisory Service, instituted in 1946. He is 
a member of the Agricultural Research Council and 


was knighted in 1949. 
Prof. H. G. Sanders 


Pror. H. Q. Sanpaes, who is to succeed Sir James 
Soott Watson as chief agricultural and scientific 
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&dviser to the Ministry of Agriculture, was born in 
1808 and is at present professor of agriculture at 
Reading. From Wellingborough School he joined 
the Royal Field Artillery in 1017, served in France 
and on demobilization went up to 8t. John’s College, 
in experimental h drew him away after a 
short spell of practical farming, and during 1922-29 
he was on the staff of the Animal Nutrition Institarte 
(then m 


, he became a University 

in the School of Agriculture, Cambridge, 
filling that position until 1944, when he was elected 
to the professorship at Reading. eather ruit 
ahip with Mr. F. H. Garner, he completed -known 
fleld-experiments on plant ulationg and yield in 
potatoes, cereals and Pct on cultivations and 
in the then novel use of grass and lucerne mixtures. 
He was elected to a fellowship at St. John's m 1944 
and in 1939 published “An Outline of Crop Hus- 
bandry’’, still a standard text. As executive offloer 
of the Hertfordshire War Agricultural Executive 
Committee, 1941-44, he achieved notable success in 


leading part in developing 


i Msc rain a 


University Grants Committee. Both academico and 
farming circles will weloome the appointment. 
Pathology at Sheffleld: Dr. D. H. Collins, O.B.E. 


De. D. H. Corus, reader in olinioal pathology in 
the University of Leeds, hag been appointed to the 
chair of pathology in the University of Sheffield in 
succession to Prof. H. N. Green, who has taken up 
the chair of experimental pathology in the University 
of Leeds (see Nature, December 5, p. 1028). Dr. 
Collins was educated at Roesall 8 l and the 
University of Liverpool, where he graduated in 
medicine in 1930, taking his M.D. three years later. 
In 1934, after various ital and university 
appointmenta in l, became the first 
Rheumatism Research Fellow in the University of 
Leeds and held this fell 
the Second World War, when for the next seven 
years he was seconded to the Emergency Patho- 

i Bervioe. After establishing a base-hospital 
laboratory at Scotton Banks Sanatorium, Dr. Collins 
went to Sheffield in May 1940 as pathologist to 
Wharnoliffe ernest kun Hospital, later beooming 
medioal superin t of tho Hospital m nage ac 
of its pathological services and ita medical inis- 
tration. In October 1046 he returned to the Univer- 
“sity of Leeds as reader in clinical pathology. Apart 
from his work on a number of medical advisory 


committees and bemg an aasistant editor of the- 


Journal of Pathology and Bacteriology, Dr. Collins's 
main research interesta are centred on disease of the 
bone, and he is the author of the book '*The Pathology 
of Articular and Spinal Diseases". 


Civil Engineering at University College, Swansea : 
Dr. B. G. Neal 


CONBIDHRARLH developments have taken place 
‘during recent years in the School of Engineering at 
Swansea under the direction of Prof. L. J. Kastner. 
Opportunity has now been taken to institute a chair 
in civil engineering, and the first professor of this 
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subject will be Dr. B. G. Neal, who will take up his 
appointment on October 1 next. Dr. Neal obtained 
first-class honours in the Mechanical Science Tripos 
at Cambridge in 1942, being awarded the Rex Morr, 
Rioardo and John Bernard Selly Prizes. For the 
next three years, as a temporary experimental officer, 
he was concerned with naval aircraft work, and in 
1945 represented the t of Boientiflo and 
Industrial Research at the Underwater Ballistics Con- 
ference in Washington. A later period m the United 
States was spent on research on plastic theory at 
Brown University, R.I., under Prof. W. Prager. 
Apart from this, his research work has been at 
Cambridge, where he is & Fellow of Trinity Hall and 
lecturer in engineering. <A paper on the lateral 
instability of yielded mild steel beams was published 
by the Royal Society. Publications on framed 
structures under repeated loading gained for Dr. Neal 
and his collaborator the Manby Premium and the 
Telford Premium of the Institution of Civil Engineers, 
and he is at present completmg a book on analytical 
methods of plastio theory. 


Abbreviation of Bacterlal Generic Names 


WHan using the binomial system of nomenclature, 
bacteriologista often contract or abbreviate the 
generic name; there are no rules to guide them, and 
each author may create his own shortened form. 
What form appears in print depends on the editorial 
policy of the particular journal, and in this there 
does nob seem to be a common ioe. ‘The 
abbreviations used in the ‘World List of Scientific 
Periodicals” are based on the general and special 
rules of the International Code of Abbreviations for 
Trtles of Periodicals, but similar rules do not exist 
for the generic names of bacteria. The Bacteriological 
Code of Nomenclature does not recognize the abbrev- 
iation of generic names, which seems to be a labour- 
Or space-saving device resorted to by authors and 
editors. A imi mquiry is being made to find 
out if there is a demand from editors for the standard- 
ization of these abbreviations, and it is hoped to 
collect information on the present policy of certain 
journals published in the English language, some of 
which use single-letter abbreviations and others use 
rather longer forms. The inquiry was started in 
relation to the abbreviation of generico names of 
bacteria, but other points have been raised by 
individual editore. Those who hold views on this 
and related subjects are asked to get in touch with 
Dr. 8. T. Cowan, the joint secretary (representing 
medical bacteriology) of the International Committee 
on Bacteriological Nomenclature, at the National 
Colection of Type Cultures, Colindale Avenue, 
London, N.W.9. 


Figuring of Types In Entomology 


AT & meeting of the International Union of Bio- 
logical Sciences, held at Nice during August 1953, a 
type-figuring sub-section of the Entomology Section 
was formed, and ita activities are now directed by a 
committee of fifteen undef the I Ip of Mr. 
N. D. Riley, keeper in the t of Entomology, 
British Museum (Natural Hi 


available as possible information on t 

type specimens, to assist in research work and 
to have some information available in case types are 
accidentally destroyed. It is proposed to collect in a 
central file negatives of photographs of type speci- 


of insects 


:004 _ 


no Boomers of.drawings or other illus- 
: ns of type or of their to 
cpu ua 5t 
to time; to make and to distribute- printe of the 
-photographs for suitable fees to those requesting 
them; and, when finances permit, to make or 
arrange to have made illustrations of type for the 
central fille. The sub-section is run on & non-profit 
-basis, and in fact will operate at a financial loss until 
receipts from the sale of prints cover expenses or 
until grants are obtained. The ahief need at the 
moment is for negatives or other illustrations for the 
central flle, unpublished illustrations being, of course, 
the most desirable., At present the headquarters of 
the sub-section and the central file are in Ottawa, 
and all should be addreased to Mr. 
P. F. Bruggemann, Curator, c/o Division of Entomo- 
logy, Science Service Building, Ottawa, Ontario. 


A Faked Fossil 


IN the Museums Journal, March 1954, Mr. H. F. 
Whitworth, of the Geologioel and Mining Museum, 
Sydney, exposes the nature of an insect wing 
in & specimen of selenite. Presented to the Museum 
in 1912, this was examined by Dr. R. J. Tillyard, 
who with some hesitation was eventually convinced 
of the genuineness of the ‘fossil’ and stated that it 
belonged to the Tertiary age and was unlike any 
living form. He placed it within the family 
Tettigonidae and named it Austrodtciya corboulds. 
Recently, the has been re-examined and it 
was seen that crystal of selenite has bean opened 
by a knife, the wing inserted and the edge of the crystal 

unded in an endeavour to hide the crack produced. 

showed that the flexible nature of 
selenite allowed this operation to be carried out 
easily. The wing has now been identified as the fore- 
wing of T'erpandrus horridus, a present-day form, 
commonly known as the great gum-tree grasshopper. 
Latin American Restarch in Parasitology 
. Tama third report in the series, “Latin American 
Contributions to Scientiflo Progrese", is entitled 
“Parasitology SRT 287; Montevideo: 
Unesco Science for Latin America, 
1955), the two previo irs dent en pupa: 
with chemistry ani with mkha AE, respectively. 
a are i II. 
wider public than at present the contributions that 
Latin American scientific workers are in 
various flelds. The present report, which is by f. 
J. E. up sepu ui egeo ca cus ia B. 
Peemsóe, Prof. F. Pifano and Dr. A. Trejos, is con- 
cerned with the publications in the field of parasito logy 
that appeared during the years 1949-50. Parasitology 
is & fleld that has close association with other studies 
such as pathology, hygiene, ete. ; but while clinical 
and surgical references appear in the bibliography, 
the reviews themselves are concerned almost exclu- 
sively with experimental and desariptive parasitology, 
although .a certain amount of attention is given to 
epidemiol and prophylaxis since they are closely 
related to the biology of the parasite. The reviews 
are divided into & series of chapters under the five 
headings protozoa, helminths, arthropods, fungi and 
various, occupying pp. 14-250, and tne bibliography 
occupies the remaining thirty-seven pages. There 
are about eleven hundred references, and from this 
bibliography the titles of the publications, the names 
of the workers and their flelds of study can be found, 
all of which is most useful information. The authors 
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are Latin Americans or come from other countries but 
live and work in institutions in Latin America. 
Naturally, some publications of importance to Latin 
America come from European possessions or from 
Panama, and these have been dealt with im ther 
appropriate places by footnotes and do not appear 
in the body of the text or m the bibliography. On 
the whole, the English is good; but there are some 


"slips: for example, “flyes’’ as the plural of fly, ‘‘on 


account of" instead of “as shown by” and so on. 
Diploma In Health Education 


Own of the greatest handicaps to health education 
has been the lack of it Sag A aga pl It is 
hoped that this be remedied by the 
proposal of the Institute M Education (University 
of London) to offer a comprehensive course in health 
education. It is intended to give & professional 
training to doctors, nurses, teachers and others with 
suitable lenoe, in the beso disciplines and 
practice of th education. The course will last a 
year and lead to a diploma of the Institute. The 


-Syllabus will deal with the principles of education ; 


principles of social and tive medicine, inoludi 
epidemiology &nd statistics ; the history 
administration of public health and of education ; 
the scientific bases of health and human behaviour 
Rond anl devel emphasis on heredity and genetics, 

development, environmental hygiene, 
and the general principles of the causation, spread 
and prevention of mfective disease; and the prin- 
ciples, methods and media of health education. 
Field-work will form a part of the course and visits 
will be made to illustrate the work of hosprtals, 
clinice, local health authorities, schools, youth clubs 
and industrial concerns. 

From the oontent of the course it would seam that 
studente who obtain the diploma will be qualified to 
plan and administer comprehensive health education 
programmes, as well as having the practical experience 
of the health teacher. A feature of particular interest 
is the opportunity of providing & tailor-made syl- 
labus for each student to ensure that those with a 
medical background devote more time to studying 
education, and vice versa. nsors of the course 
are the London School of Hygiene and Tropical 
Medicine, the Institute of Child Health and the 
Central Counoil for Health Education. 


Auxin and Mushroom Growth 


I. M. Fnagma (Austral. J. Biol. Soti., 6, ae 
reporta that the cultivated aiushroom:. . 
hortensis, var. uius we, Ga io ce comely 
on a liquid medium containing only gluooee, e 
and mineral salta. Growth was alightly in by 
additions of thiamin and biotin to this medium ; but 
& number of other vitamina were without affeot. 
Indole-3-acetic acid, however, in concentrations of 
5-100 |l, produced & very notable increase 
in particularly with biotin and thiamin 
present, but only in surface culture. The growth of 
mocula was markedly 


1958) 


these did not appear to oontain appreciable quan- 
tities of indole-3-acetic acid. The fungus grew fairly 
wel on basal medium solidified with agar which 
had been pud run T Addition of 
thiamin or biotin did not promote growth.  Oon- 
centrations of indole-3 acid of 10 and 100 


mgm./l. almost completely prevented initial growth, 
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while concentrations of 0-001, 0:1 and 1-0 mgm./L. 
were without effect. However, after about thirty 
days, vigorous growth commenced m the medium 
i. n containing 10 mgm./l. indole-8-aoetio acid 
an ee It 

bable that this was due to inactivation of 

ole-3-acetic acid by the small amount of 
It is suggested ue indole-3- 
in the gro 


tho i 
eem formed. 
acetic acid may play a 
of this fungus similar to higher plants although 
the posability that some Hom. oo such as 
tryptophan is required for growth must also be 

considered, ly in view of the unidentifled 
growth-promoting factor present in various extracts. 


DIsseminatlon of Rust Fung! In india 


In Soientiflo Monograph No. 18, published in 1952 
by the Indian Counoil for Agricultural 
Prof. Mehta, of Agra College, has presented a detailed 
account of a study of the dissemination in India of 
three rusts of wheat and barley, Puoccensa 
tritiol, P. tritoina and P. . The work was 
carried out mainly between the years 1032 and 1938 
and ia & continuation of that reported earlier in 
Monograph No. 14. By means of slide traps on 
stationary seroscopes or on kites, balloons or aero- 
planes in the vicinity of some twenty stations 
throughout the country, Prof. Mehta has compiled 
estimates of the aerial distribution of the | and 
related these data to the trajectories of relevant 
winds and the incidence of disease Outbreaks. The 
results, presented as & series of and tables m 
ine GiGi each, alowed thao Spare aooaa TTS 
outbreaks of rust at most stations and that winds 
usually came from places where the diseases had 
been prevalent from fifteen days to two months 
previdusly. Such sources of inoculum usually 
originated in the hills, where an early crop was some- 
times grown or developed from tillers or self-sown 
plants, becoming infected earlier than that in the 
plains. These findings are discussed and the con- 
clusion reached that the most important foci for the 
dissemination of rust inoculum lie in central Nepal, 
ee ee ee 
ons to the Indo-Gangetic plam and 
ire Seu Pe is chiefly responsible 
for ee ened there. In a final section 
the author briefly reviews the situation and makes 
popoe for the control of these rusts in India. 
easures recommended for specified hill regions 
include suspension of the early crope of wheat and 
barley, destruction of self-sown plants and stray 
tillars between seasons and postponement of sowing 
to coincide with that in the plaihs. 


Graphs of the Compton Energy-Angle and the 
Klein—Nishina Formula 


CrgOULAR 542 of the National Bureau of Standards, 
Washington, D.O., is primarily a representation in 
graphical form, by Ann T. Nelms, of the Compton 
energy—angle relationship and the differential and 
integral Klein-Nishina cross-sections as functions of 
the and direction of the scattered big. 
of the recoil electron (pp. iv 1-89. Wa 
Government Printing oce, 1958; 55 centa). 
polarized primary gamma-rays in the energy -range 
10 keV.—500 MeV. are considered. It is stated that 
interpolated values may be obtained from the curves 
with an &ocur&oy of 2 per cent. The data are expressed 
in the units used most often by y experimentaliste and 
are based on DuMond and Cohen's (1051) values of 
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the fundamental constants. The graphs are preceded 
by & discussion of the various experimental, 
theoretical and mathematical considerations involved 
in the relationships finally chosen for computation 
and , representation. The Circular represents the 
fourth item in a series of surveys and tabulation of 
information on radiation physics carried out with 
the support of the Biophysics Branch of the United 
States Atomic Energy Commission. The three 
previous items have been given limited circulation. 


Webster Plass Collectlon of African Art 


Tua late Mr. Webster Plass, of Philadelphia, and 
his wife collected for many years examples of African 
works of art. Mr. Plass always wished that his 
collection would eventually find & permanent home 
in the British Museum, and Mr. William Fagg, 
assistant keeper in the Department of Ethnography, 
has now compiled a memorial catalogue of the 
collection. Bearing the title ‘““Webster Plass Collection 
of African Art" and the sub-title “Catalogue of a 
Memorial Exhibition held in the King Edward VII 
Galleries of the British Museum", this catalogue has 
been published by the British Museum, the cost 
having been borne by Mrs. Plaas (pp. 47 4-40 plates ; 
1953). There are forty-six pages of illustrations of 
works of arb made by various Central and West 

ee 1 i e 
e. There is also a map showing the 
Seen or their makers. The whole is well and 
clearly set out, and Mr. Fagg is to be congratulated 
on his work. It is a pity, perhaps, that the paper 
on which the half-tones are soles could not have 
been of a rather better The reproductions 
are good but could have gone better. There is 
a short introduction on African art in general. 


Stanford University Natural History Museum 


Ta main flah and herpetological collection rooms 
of the Natural History Museum of Stanford University 
have recently been entirely refitted at a total coat of 
80,000 dollars, 93 per cent being raised by a graduato 
students’ Zoology Project Fund to which many 
graduates and friends of the University have con- 
tributed. The fish collections have been supplied 
with 9,000 sq. ft. of new steel-shelving whioh will 
increase the fish research space by two-thirds. Modern 

ighting has been installed and also a new electric 
‘dumb waiter’ to connect the double-decked fish 
collection with other floors in the building, so that 
the Stanford collection, which contains about 750,000 
specimens, is now one of the best-housed in the 
world. It has also bean possible to utilize the old 
shelving for renovating the herpetological collection 
facilities, thus increasing their shelf-space by 100 per 
cent. 


Industrial Relations and Human Relations 


Ix an addreæ on January 20, 1954, to the Birming- 
ham branch of the Institute of Personnel Management, 
Bir Godfrey Inoe, ent secretary to the Ministry 
of Labour and National Service, concluded that 
although we have gone a long way towards estab- 
lishing good industrial relations and constitutionalism 
in British industry and have made great progress in 
good labour relations ee "we have not yet 
gone very far m id abe a underlying 
good human relations, the problem of securmg the 
ricis attitude of mind in industry”. The address is 
printed in the latest issue of the Institute's journal, 
which also contains an important article on joint: 
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consultation in the electricity supply industry 

eens esata a to the National Joiry 
visory Oounoil for ectricity ly Industry 

(36, No. 827 ; Maroh 1954). A report of a discuasion 


on the value of an incentive to higher 
piednticn ia alkor moldded. 


The National Trust 


Tua fifty-eighth annual of the National 
Trust, for the year 1952—53, gives & further warning 
of the importance of increased. voluntary support to 
enable the Trust to take advantage of the new 
opportunities which the Historic Buildings and 
Ancient Monuments Act offers it. This Act embodies 
& good many suggestions made to the Government 
by the Trust, and the Council notes with particular 
satisfaction that the Act not only allows grants to be 
made from the Land Fund to acquire historic build- 
ings but also permite annual grants for maintenance, 
including assistance in the case of inhabited houses 
in private ownership. Although the defloib of the 
Trost on maintenance and administration in 1952 
was no more than £29,000 on an moome of £355,000, 
and its I rose during the year from 28,805 
to 40,800, the Jubilee Fund raised in 1947 is now 
exhausted as well as most of the special reserves ; 
it has been to impose a temporary stand- 
still on all but essential improvements, and only the 
most urgent repairs and decorations can be carried 
properties which the Trust is able to accept for 
preservation, in the absence of provision for endow- 
ment; and a large morease in the subscription inoome 
is desirable if tho Trust is to continue to cary on 
and expand ita work. 


Progress 


An excellent example of the magazines which are 
being produced by the larger industrial undertakings 
both for the mformation of their own employees and 
the enlightenment of others is shown by the present 
issue Of Progress, the journal of Unilever, Ltd. (43, 
ui dun 241 ; E Prof. G. J. Renier contributes 

diei sped: dieoourse on Anglo-Dutoh 
ey i ue strong Dutch associations), while 
other articles deal with places important in the 
Unilever economy, like the Belgian and other 
perte of West Africa. A fascinating and unusual 
article on trade marks and their protection is oon- 
tributed by L. A. Elwood, while other articles deal 
with such topics as colour in the factory and recent 
oe ta in industrial welfare in Norway. 
Brech explains as lucidly as possible the 
moaning nd purpeao of the bank rato, and Dr 
Eric Ashby describes the need for co-operation 
between the universities and industry in the selection 
and training of potential recruits. The 
final article shows the way in which the Department 
of Scientific and Industrial Research serves the 
community not merely through industry but more 
directly as & source of knowledge to make more widely 
known the decisions of government. The journal is pro- 
duced in exquisite taste, the cover being made up of 
two water oolours by the Belgian artist, f. Maurice 
Van Easche, who is said to be one of the few European 
painters who have understood and been able to 
interpret the character of Africa. 


Manchester Public Libraries: Report for 1952-53 


Taam of the City of Manchester Publio 
. Dicis Comsat: for the year 1052—53 (pp. 86+ 
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8 plates) records an increase in total issues to readers 
from 5,987,280 to 6,241,375. This was due partly to 
the opening in May 1952 of the first 
library in W we, Blready 
library in the city. Of this figure, as the City Librarian 
notes in his report, 1,003,644 issues were to children, 
but books consulted in the reference libraries also 
moreased, from 676,469 to 719,361, with an increase 
in readers from 555,455 to 602,528. The number of 
volumes in the reference libraries increased from 
418,828 in 1952 to 425,484 im 1958; of these, 55,777 
volumes were m the technical library, co with 
54,100. Additions to the stock of the libraries totalled 
83,727, withdrawals amoun to 80,554, and the 
City Librarian directs attention to the affect of 
the i cost of books: while for the three 
years 1948-49, 1951-52 ee 1952-58 the numbers of 
volumes ely 92,466, 03,503 
and 80,522, ibare banga noticeable rolanton bi thie 
moft recent the corresponding expenditure 
has been £31,898, £80,831 and £30,093, the average 
price per book being I 6-893., 7-783. and 
9-lls. Moreover, in Reference Library the 
average cost is now 28:-49s. and in the Technical 
Library 20:18s. While the book fund has slightly 
Increased, the newspapers and periodicals fund has 
lagged much further behind rising costa;.in 1952 
this amounted to no more than £2,899, an mcrease 
of £55 since 1921, and, of fifty-eight titles of science 
lace ra C Ps useum Library in 
ndon as not available for loan to other libraries, 
only eighteen were available in the Manchester Public 
Libraries. These rising costs obviously hamper the 
extension of the Technical Library service, and ho 
B cae en eee ee ee e 
forthcoming: ‘“‘for it is within the power of the 
public library service of this country to provide 
mesa with an eee service which would 


copying machine which renders le a ‘while- 
5,675 items have been 
copied in this way, compared with 2,089 last year. 
Some 503 books and periodicals were loaned i 
to local firme, an increase of 40 per cent on the 
previous year, and stress is laid on the of © 
co-operation with the industrial libraries of the area, 
the library of the Manchester College of Technology 
and other local and national libraries. 


New Laboratory for Oceanographic Research at 
Woods Hole 


Tus United States Navy has built a new laboratory 
for ooeanographio research at Woods Hole, Masa- 
chusetts, and the laboratory will be formally opened 
on June 21. Following this, during June 22-24, the 
United States Offloe of Naval Research, in conjunction 
with the National Academy of Sciences and the 
National Research Council, wil hold a three-day 
oceanographic convocation, in which will be pre- 
sented the broad scientific significance of oceano- 
graphy, its needs and ita tialitiee, and its 
relations to the ofnstituent fields of science. The 
cpi ees cd vidi uud ni E e de UL 
‘the second to biology in oceanography and the 
to geo , geophysics and meteorology in oceano- 

y. twenty scientific workers, drawn from 

the United States and abroad and represent- 
ee ee ee 
participate. The proceedings will afterwards be pub- 
lished. 


' wo saos April 10, 1954 


Pan Indian Ocean Sclence Assoclatlon : 
In Perth, Western Australla 


Tam second scienpe congress of the Pan Indian 
Ocean Science Association will be held m Perth m 
the University of Western Australia durmg August 
17-24, under the presidency of Prof. H. J. Bhabha. 
The Association, which was formed in January 1951 
existes to discuss and 


Congress 


representative institution of the member country; and 
guests invited by the president. The work of tha 
congress will be for the most part by the 
seven sections of the Association: (A) physical 
scienoes ; (B) biological sciences; (O) geological 
ecienoeg ; (D) agricultural sciences ; (E), eoonomios, 
education and social sciences ; (F) geography and 
oceanography; and (G) human ‘ecology. During 
August 25-28 a number of excursions will be made, 


catering mainly for those concerned with the bio- 


ical sciences; geology and mming; and agri- 
sciences and fi All communications 
relating to the congreas should be eddresmed to Prof. 
A. D. Ross, Honorary Secretary, P.I.O.8.A., 31 
Ventnor Avenue, Wet. Perth, Western Australia. 


Vacuum tenia Symposium In the United 


States 


A symposium on-high.vacus, organized by the 
Committee on Vacuum Teohniquee, wil be held at 
the Berkeley Oartaret Hotel, Asbury Park, New 
Jersey, during June 16-18, 1954. The papers to be 
read will deal with the following five topics: a panel 
on nomenclature and standards ; new equipment and 
instruments ; fundamental developments in vacuum 
technology ; methods and techniques; and appli- 
cations and processes. The Committee on Vacuum 
Techniques has been organized as a non-profit oor- 
poration, with the prime purpose of sponsoring the 
symposium; in addition, t+ hopes to further the 
dissemination of knowledge of high vacuum tech- 
niques and bo assist in the establishment of univers- 
ally &ooepteble nomenclature and standards. All 
individuals and companies interested in attending 
the symposium, presenting papers or participating 
in other activities of the Committee should write to 
the Committee at P.O. Box 1282, Boston, Maas. 


Chemical Soclety : Officers 


Orricers of the Chemical Society have been 
elected as follows: President, Prof. W. Wardlaw ; 
Vice-Presidents, Sir Ian Heilbron, Bir Cyril Hinshel- 


Linstead, Prof. W i 
gen; Treasurer, Mr. M. W. Perrin; Secretaries, Prof. 
H. Burton, Prof. E. D. Hughes and Dr. L. E. 

O. O 
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Announcements 


Pror. T. H. MARSHALL, profeesor of social institu- 
tions in the London School of Economios and Politioal 
Science, has been appointed to the Martin White 
chair of sociology tenable at that School. The title 
of reader in education in the University of London 
has been conferred on Mr. A. O. F. Beales in respect 
of the post held by him in, King’s College. 

Tus bequests recently made to the University of 
Sheffield under the wills of the late Sir George 
Franklin, who died in 1916, and Miss Daisy Franklin, 
who died in 1948, will be used for the endowment of 
the full-time chair of medicine in the University, 
which will henceforth. be known as the Bir George 
Franklin chair of medicine. Bir George Franklmn 

was pro-chanoellor and chairman of council of the 
University during 1905-16. 
Tu" second annual meeting of Committee H-14 


on Mass § try, of the American Society for 
Testing will be held d the week 
Baia’ Mar 2 al the June Fotil, ew Orleans, 


tion potentials, solids analysis, high molecular-weight 
analysis, and new mass-spectrometer techniques and 
developments. the week the election of new 
officers of the #-14 Committee will be made. Further 
details oan be obteined from Mr. William Priestley, 
jun., Standard Oil Development Oo., P.O. Box 121, 
Linden, New Jersey. 

Tus annual Cornell University summer laboratory 
course in techniques and a pe ae of the electron 
Microscope will be given during June 14-26 in tbe 
Laboratory of Electron Microscopy, Department of 

I Physios, under the direction of Dr. 


who have recently entered the fleld of electron 
mi or who are now planning to undertake 
research problems involving applications of this 
instrument. Inquiries should be addressed to Dr. 
Siegel at the Department of Engineering Physics, 
Rockefeller Hall Cornell University, Ithaca, New 
York. 


Tua Textile Institute is offering a Cotton Industry 
War Memorial Scholarship, of maximum value £050, 
for & three-year course in textile technology at an 
advanoed level, with provision for industrial training 
and experience of & special character in Britam or 
overseas. The closing date for applications is April 
80. The Institute is also offermg a Peter Coats 
Scholarship, of maximum value 2200, for one year of 
full-time study preparatory to taking up & course in 
textile technology at a university or college. ‘The 
cloamg date for applications is May 31. Candidates 
for both these awards must be male British nationals 
leas than twenty-four years of : ceti 
forms and further details can be obteined 
General Secretary, Textile Institute, 10 Blackfriars 
Street, Manchester 8. 


TH second assembly of the Italian Geo- 
yaical and Meteorological Society will be held in 
during April 23-25. The first two days will 

be devoted to the of twenty-three papers, 
and the final day will be reserved for the discussion 
of the Society's affairs and an excursion. Further 
information can be obtained from the Booietà 
Fee nce ree renee oe Ae reat ne 

OVA. 
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MEDICAL USES OF ATOMIC ENERGY* 


ADIOACTIVE iso whioh are produced by 

neutron irradiation in atomio piles, or extracted 
from the waste producte of nuclear fission, or derived 
from the bombardment of targeta in the cyclotron, 
are influencing many aspects of medical research and. 
certain forme of treatment. Their lar merit is 
that, while undergoing exactly the same metaboliam 
as ordinary matter, they can be traced through the 
body with great sensitivity, using suitable instru- 
mente, or, when larger amounts are employed, useful 
radiation effects can be caused in certain parts of the 
body. 

The high sensitivity of detection of radioactive 
isotopes makes it poasible to observe the dynamice 
of many physiological processes without disturbmg 

j mg measured. Radioactive iron, for 
example,‘ is used for determining whether a par- 
tioular type of anemia is due to the failure of the 
iron to be absorbed from the diet, or to the iron 
being &beorbed but not properly used in the hsemo- 
globin and the red cells. More complex chemical 
compounds, or even organic structures, are ‘labelled’ 
with radioactive atoms and their metabolism studied. 
Thus, penicillm can be made containing e radioactive 
. sulphur atom, or vitamin B,, with radioactive cobalt, 
or blood cella with radioactive chromium. The 
problems studied with such labelled compounds 
inolude the formation of bones, abnormalities of salt 
excretion in adrenal diseases, ths mechanism of 
conduction of i nerves, the formation 
and repair of the function of the thyroid, and 
the metaboliam in the body of steroid, peptide and 
carbohydrate molecules. In most of these fields the 
skilful use of radioactive isotopes yields information 
which could not otherwise have been obtained. 

Measurements on patiente &re not limited to teets 
bap, Ms the removing of body fluide; they 
can also made + ew and are of much value to 
the surgeon in the operating theatre. In fractures of 
the head of the femur the question of whether the 
blood ly has or has not been abolished oen be 
answered p. injecting radiophosphorus a few hours 
before the operation and measurmg its relative con- 
centrations in the head and shaft of the bone. Radio- 
phosphorus is aleo used during operations on brain 
tumours to indicate the extent of operation necessary. 
By intravenously injecting small amounts of radio- 
sodium solution and measuring the activity with 
counters placed on the akin, the velocity of the blood 
flow in the veins oan be measured in oonditions 
where thrombosis is likely to ooour. The same 
method can be employed in measuring the of 
blood circulation around the whole , OT 
the lungs alone. The dosages used in these investi- 
gations are so small that the irradiation received by 
the body during any of these tests is leas than that 
received in ordinary X-ray examinations. 

Turning +o the use of radioactive isotopes m 
treatment, the aim is to deliver the maximum dose 
to the places to be destroyed with the mmimum dose 
anywhere else. In one type of treatment the isotopes 
are applied externally or into body cavities. Thus, 
akin lesions are treated by applications of sheets of 

* of a lecture by Dr. HL H. Poohtn, 
ese mle a gres rus Ape tin ea a 
London (e also Natur of February Sf, p. 80; Maroh 18, p- TT; 
March $7, p. 578; and April 3, p. 621). 


the fifth of the: 


plastic impregnated with radiophosphorus. Cancers 
involving the bladder linmg can be treated with a 
solution of radiobromine contained in a distensible 
bag which oan be inserted into the bladder. Ifa 
suitable colloid is introduced into a cavity in the’ 
body it will diffuse out only very slowly, if at all. 
The linings of the abdomen and of the chest may : 
become involved, with growth, causing distension of 
these cavities with fluid; the surface layers of such 
growth may be selectively irradiated by the intro- 
duction of a colloidal suspension of radioactive gold 
Into the cavity. 


in the fine capillaries of the lung. In this way ib 
may Ga ces DI to ded ondes ce ie fos Another 
possibility is to use the technique of cardiac catheter- 
ization, m which & fine tube is passed along the vein, 
through the heart and into an artery which feeds 
that part of the lung where a canoer has developed. 
Radioactive colloidal gold is thus located mainly in 
the region where the canoer is. If the particles are 
made small enough they will pass through all the 

capillaries and eventually be absorbed by the 
reticulo-endothelial cella, most of which are in the 
liver. This provides a method of.irradiating the liver 
only, which-ma&y prove useful in treating certain types 
of leukwmia and oanoer of the liver. 

By making use of'the chemiical properties of the 
radioactive substances ib is also possible to deposit 
the radioactive isotopes where required. The olaamio 
case is the treatment of toxic goitre merely by giving 
the patient a drink of water containing less than one 
ten-milionth of a gram of radioiodine. In some 
oases of cancer of the thyroid the secondary depoeite 
can be induced to take up iodine m the same way as 
normal thyroid tissue. Hence, multiple deposits can 
be treated with radioactive iodine when they are too 
widespread for surgical removal. 

Although the medical applications of radioactive 
isotopes are barely ten years old, they have already 
been. for testa of the very highest value in. 
research of great convenience and some import- 
ance in routine clinical medicine. Their most 
important value lies in the clearer I 
that they are giving us of the body proceases involv 
in health and disease, and in this type of mvesti- 
gation they are proving to have an Ing BOOpe 
and power which is transforming many Imes of 
medical investigation. 


— 


THE PARLIAMENTARY AND 
SCIENTIFIC COMMITTEE ` 


HE annual report for 1958 of the Parliamentary 

and Scientific Committee* records a Parliament- 
ary membership of 166 in 1952, while some thirteen 
Fut anus und tehna po 
elected to membership during the year. Meetings 
of the general committee were addressed during -the 
year. by Sir Frank Engledow, on primary factors in 
» 
m a Commie fs Yanan VF. 


1963. 
(London: Parliamentary and Sotentifio Committee, 1 ) 
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African agriculture ; by Mr. F. J. Curtis, on develop- 
ing the managerial abilities of employees ; by Mr. W. 
Mr. E. D. Hinchliffe and Mr. A. MacDonald, 
on economic benefits of a scientific factory design 
policy ; by Sir Hubert Houldsworth and Dr. D. T. A. 
Townend, on coal production sand utilization and 
the application of science thereto; by Bir John 
Hacking and Sir Harold Smith, on electricity and gas 
industries and the application of science thereto ; 
and Dr. F. Roffey, . R. F. Goldstein, Dr. R. 
Holroyd and Dr. M. A. Matthews introduced a 
discussion on the economic of the petro- 
chemical mdustry. On June 16, 1958, it was agreed 
to seb up a sub-committee to consider the whole 
question of higher technological education. The report 
inchides the usual concise summary of representations 
made to the Lord President of the Oouncil and of 
Parliamentary announcements relating to science and 
government d 
Addressing the cn Es and Scientific Com- 
mittee ab its annual luncheon on February 18, 1054, 
Dr. K. T. ton, charman of the Massachusetts 
Institute of AE said that technological 
education has been continually shaped to meet 
the needs of the country concerned. Civilian, as 
distinct from military, i sohools were 
= developed in France and 
centuries ago—in France, first as 
Ed public-works programme under AY, 
and then as part of an attempt to recover from the 
wreckage of the Revolution. In Germany, the 
impetus aroge, first from the desire to recover from 
the economic destruction of the Napoleonic War, 
and secondly from her ambition to compete in industry 
and trade with Great Britam. The numerous poly- 
technic institutions and technical high schools thus 
establiahed on the Continent of Europe were all State 
institutions, owing to university indifference or 
opposition. In the United States, the great i tus 
to engineering education came in the early 1860's; 
bub in Greet Britain the of technical 
education was greatly influenoed by the old guild 


traditions and laws governing apprenticeship, al- 
EE SUE E MAIOR UR RON BOUE MdB II QUA 


ton then direoted attention to several 
ose he thought were as si t in Great 
Britain ag in the United States. First, the demand 
for engineers is increasing greatly and faster than the 
gupply : the annual output of graduates from the 
United States sohools is lees than half 
th forty thousand new engineer required. - Secondly, 
the nature of the demands on engineers, and therefore 
the kind of education required. to meet these demands, 
are ohanging : there is opportunity for at least some 
technological institutions to increase their emphasis 
on basio science and research, for a higher tech- 
nological institution cannot just follow imdustrial 
trends but must anticipate and prepare for them. 
Moreover, to an I 


education for many who are not planning fo be pro- 
fessional scientific workers or engineers, but who see 
in these flelds & good introduction to the cultural 
environment of to-day and a good medium for 
intellectual discipline. In this way higher techno 
logical education is helping to develop the industrial 
and social climate in which technological progress 
and productivity can thrive. 

Stressing the importance of the factor of ‘climate’ 
and prestige within which the technologist works, 
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as well as the more obvious factor of his specialized 
competence, Dr. Compton expressed the opinion that 
the Government of Great Britain has been wise to 
support both the technological departments of the 
universities, through the University Grants Com- 
mittee, and also the expansion of the Imperial College 
of Science and Technology, London. He thought 
that the diverse approach, through the universities 
and through higher technological institutions, has 
virtues in healthy competition, greater coverage, 
mutually supplementing programmes, and the general 
advantage of wider education, experment and 
spreading of investment risks. 


QUARTERLY JOURNAL OF 
MICROSCOPICAL SCIENCE 


a ee ee 
Microscopical Sotence, issued in December 1953, 
was chosen as the “Centenary Number”, and indeed 
ib i8 a cantenary worthy of commemoration. Actually 
the first number was published im October 1852, so 
that ib has been in publication for Just over 101 years. 
The first editors were Dr. Edwm Lankester and Mr. 
George Busk, who were active members of tho 

sin pado Whe Qu per o the volute Lea tbe 
joint publication, the first of the volume being the 
Journal of Microscopical and the second part 
the Transactions of the Society. The editors were 
solely responsible for the Journal. Each volume con- 
tained not only original contributions but also transla- 
tions of foreign papers, long reviews, notes, corre- 
spondence and extracts from the proceedings of various 
societies whenever they dealt with microscopy. It was 
issued. by a well-known publisher, Samuel Highley, 
who retired in 1855, and then it was taken over by 
J. and A. Ohurchill. It catered for biology, geology, 
histology and pethology—indeed, any branch of 
science and medioine that was served by microscopy. 
From the commenoement a strong pomt was made 
of the provision of plates by the well-known litho- 
grapher Tufün West, and they became one of its 
outstanding features. 

The volumes of the first series, which finished with 
Vol. 8 in 1860, give the impression of being the work 
of amateurs. The term is not used in any derogatory 
sanse but to imply persons who either did not use 
the microscope as an essential tool of their calhng 
or, if did, were interested in its application to 
other. flel The contributions lack a common aim; 
the unifying factor is the instrument used, with its 
ancillary techniques. With the “new series" a gradual 
change set in, and the memors became more and 
more by and for professional biologists, to whom the 
microscope was essential in their work. Vol. 3 of the 
new series contained a review of the Gregarinida 
with descriptions of three new leg, It showed & 
comprehensive of the subject and familiarity 
with the relevant literature in French and German 
and appeared when ita author, E. Ray Lankester, 
was sixteen years old. After Vol. 8 N.S., the Trans- 
actions of the iam Microscopical Society (a Royal 
Charter had been granted in 1866) were published 
independently. The following year, 1869, ù was only 
the quarterly journal; at the same time, Mr. Busk 
left it and the young Oxford B.A., E. Ray Lankester, 
joined it as co-editor with his father. Two years 
later Dr. Lankester, a man of unbounded energy and 


670 
most varied mteresta, retired, and Dr. J. F. Payne, 
of St. Thomas's Hospital, joined as co-editor, thug 

the link with medical microscopy. With 
Vol. 16, 1876, E. Ray Lankester became chief editor, 
but had a penel of collaborators chosen from 
the leading biologists of the country. There followed 
& period of remarkable growth, which reached & peak 
in 1885, during which year 012 pp. of text and 62 
platee and a second peak in 18904, with 
904 pp. and 84 plates. The former was towards the 
end of & period when the mi had greatly 
facilitated the study of the invertebrates. By this 
time the Journal was without equal in Great Britain 
and had achieved & world-wide reputation. Behind 
much of this work was the background of the idea 
of evolution, and there grew up & sort of unity, 
lacking in the early years, in “which each piece 
of morphology or embryology seemed to have a 


The D ee 
extend. the microtome and the rise of verte- 
brate FR eei e again with a distinctly evolu- 
tionary background, which occupied an increasing 
amount of space bub not to the exolusion of the 
invertebrates, e prie Protozoa. During thig 
expansion period the Journal of Botany and other 
specialist journals appeared, so thas the “QJ.” 
became more and more zoological. This tendency to 
restrict the scope of a publication seams to be mevit- 
able ; but it is to be hoped that it will not be carried 
to the extant fhat the Quarterly Journal becomes 
another of those journals not looked at save by 
workers in its own narrow fleld. E. Ray Lankester 
remained editor until Vol. 64, 1919, by which time 
he had contributed seventy-eight articles to it, a 
number of them becoming olassica. He retired from 


active participation; but his name appeared as 
honorary editor until his death in 1989. Vol. 64 


foreign, that had been associated with the Journal. 
He directed attention to one of the principal features 
of its o 


he was to ee a great editor 
parte of Vol. 86, 


-two 
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is replaced by the electron and phase-contrast mioro- 
and refined chemical 
It is essential to 
explore the possibilities and limitations of new tech- 
niques; but it seems to follow that the various 
contributions tend to lack the coherence so noticeable 
in the years before and after the turn of the oentury. 
I$ is interesting, too, in view of the present extensive 
use of photomicrographs, to find that this method of 
illustration was used for the first time, so far as has 
cu n 
of the Quarterly Journal of Mioroscopical Science 

The Journal is to be congratulated on its century 
and on the fact that-it is “stil going strong” ; may 
ib long continue to be the fertile source of inspiration 
that it has been in the past. 


INORGANIC CHEMICAL KINETICS 
AND REACTIONS 


CHEMICAL SOCIETY um 
takes the form of a sort " Rupe ae 


taking at Sener ee ae 
un ee ui UE 
position impertially assessed. The symposium on 
“Inorganic Kinetics and Reastions’’, held at Bur- 
lington House, London, on February 4, was arranged 
by Dr. J. Ohatt and Dr. L. E. Sutton rather to direct 
attention to a field of rapidly growing importance, 
and in his introductory remarks the president of the 
Society, Prof. O. K. Ingold, urged his many listeners 
to avail themselves of the ities open for 
British chemists to take their share and—as he 


hoped—a leading part in its devel ; 
The first paper, by Dr. H. M. N. H. (Oxford), 
took the form of & general survey of problems and 


methods. After paying a tribute to Prof. Ingold for 
the Dari hi Rad played ii ramias oar EH Vides 
of kinetios of organio reactions to such an 
advanced state, Dr. Irving suggested that the com- 
paratively undeveloped state of Inorganic kinetics is 
not due entirely to the general ioularky 
in Britain—of Inorganic chemistry as a le, nor to 
the fact that morganic reactions are often fast, for 
techniques for dealing with this problem are avail- 
able. But while the chemist has 
the concentrations, oom- 
positions and structures of the materials 
reacting in the systems he investigates, remarkably . 
little is known in many cases concerning even the 
actual species which ioipate in an inorganic 
reaction such as that formally represented by the 
equation : 

Sn + 2Fe** « Sn** + 2Fe*t. 


The extent to which a cation is hydrated in solution, 
the firmness with which the primary solvation sheath 
is attached, the extent and rate of ionization of 
hydrogen ions from an aquo-cation to form water- 
soluble basic species or polynuclear complexes, and 
the effects of complex formation with all anions 
factors are seldom known with any 

&ocuracy, though they may be of essential signi- 
floance in elucidating reaction mechanisms and 
kinetios in inorganio chemistry. 
Techniques for measuring the rates of inorganic 
reactions are already numerous, though dynamio 
flow methods and oelormne&rio methods have not 
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yet been extensively employed. Bjerrum’s effective 
device of working at very low temperatures (— 75° 
to — 100° C.) has already provided interesting resulte. 
Great impetus has recently been given to the fleld by 
the general availability of radioactive and stable 
isotopes and ancillary counting equipment and 
A feature common throughout inorganic kimetica 
is the complexity of the processes taking place. For 
-the exchange reaction of ferrous and ferric ions the 
rate equation may be written: - 


R = [Fel] [Fell] (k, + k,/[H*] + kx [X7]}, 


where the inverse rate-dependence on hydrogen-ion 
concentration shows that the (hydrated) species 
FeOH++ is involved, while the term involving 
X~(= O~, NO,-, eto.) shows that ferric complexes of 
the type FeXtt are participating. 
But while the kinetios can be in- 


group, or (ili) transfer of a ton s 
a water molecule & to 
the ferrous ion to the h xyl group. 

Exchange of a complex M La with a labelled ligand 
L* may proceed either through dissociation (with or 
without an intermediate stage of aquation) or by an 
association proceas which involves an inarease In the 
co-ordination number of the central atom. Examples 
of both types are known, and considerable 
progress has been made in oorrelating the 
ease of exchange with the type and strength 
of bonding in the complex. In organic ahem- 
istry, i is dominated by the 
tetravalency of the carbon atom; but in in- 
ee ee ba i anam 

i itions provide a variety of new problems, 
some of which would be dealt with in the next 
paper. As an illustration of the unsolved problems 
of inorganio mechanism, Dr. Irving oonoluded by 
quoting the reaction of D — [CoCO,(Lpn),}+ with a 
100 per oent excess of dtl-tartaric acid whereby the 
dextro-form displaces carbonate ion preferentially 
from the complex, thus effecting & partial resolution. 
Is this due to differing stabilities of the complexes 
containing d- or L-tarterio acid, or to different rates 
of reaction of the two enantiomorphs with the 
carbonatocobaltic ion ? 

Prof. O. K. Ingold (London) then spoke on the 
“Mechanism and Stereochemistry of Octahedral 
Substitution’, deeling first with the kinetios of 
chlorine displacement from i-o4s-diohlorobísethylene- 
di&mineoobalt-ITI by & graded series of nucleophilic 
reagents (X^) such as MeO-, N, NO, -, z 
Br-, Ol- and NO,-. Kinetios were followed by a 
variety of techniques suoh as polarimetry, spectro- 


reagents named, nucleophilic gub- 
stitution proceeds by Syl mechanism with the last 
four. Smoe optical activity is completely lost, and 
at the same rate, In these last four cases, the fol- 
lowing mechanism was proposed by Prof. Ingold : 


tr r- 
[CoEn,Cl|* — —- [CoEn,OI] ^ —— [DoEn,OLX ]* 
Slow, rate controlling rapid 
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exchange of charge appears Ə r 
to take plece may involve (i) actual ie: T 
transfer of an electron from right 2 l 2 l 
to left, (ii) transfer of & hydroxyl n 


irans- |CoEn (BCN)CI > [CoEn (SCN) (OH)]* 73 
trans-[DoEn,(SCN)Br]* + [CoEn,(SCN) (OH)]* 75 25 
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The short-lived, optically inactive intermediate con- 
tains 5-covalent cobalt-III and may be formulated 
as & triangular bipyramid or as & square pyramid. 
It can take up the substituting b 
rapid rates in all the distingui le five positions in 
proportions which depend in detail on the groupe 
already present, and on the nature of that entering. 

Prof. Ingold pointed out that a most oonfusing 
variety of sterecohemical changes among oo-ording- 
tion oompounds of the type CoR,4X has been 


molecular and proceed 
type of configurational change 
essentially upon the atom chosen as the reference 
point. If this were atom 1, the edge-displacement 
could be described as a ots — trans change; if at 2, 
as trons — cis: if at 8 or 4, as either 


4 4 


of optical 
course of an Sw? change has been studied in detail, 
with the following results : 


oent 


per oent 
` cis rans 
28 


showing that substitution in octahedral complexes 
proceeds predommantly, but not exclusively, by 
‘edge-displacement’. This result should be oon- 
trasted with Sy2 substitution among tetrahedral 
carbon compounds, which leads practically exclu- 
&ively to optical inversion. 


while 
TIt and TP+, and Fe*+ and Fe*t give oouplee 
individually reversible at a platinum electrode so 
that the position of ultimate equilibrium in a mixture 
can be calculated from the redox potentials, these 
give no clue +o the rate of reaction. 

The fundamental principles of electron transfer 
O O een Oy DD 
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vinyl compound used; aarylonitrile displaces the 
potential of the V*t/V*t oouple by asa much as 
0-78 V. due to preferential complexing with the 
vanadous form. Prof. Deinton reviewed the relation- 


ship between raga REER and electron 
transfer spectra in j le detail and discussed 
the affects of complexing the reduomg ion. He oon- 
aluded with an exposition of contemporary theoretical 
views on the of electron transfer in systems 
of the type A4%4...X...B*8 in which X forms & 
condusting path, and paid particular attention to 
nd er i rater ee ae 
in the entropy of hydration caused by valency 
changes in the cations A and B. 

Dr. J. H. Baxendale described current work at 
the University of Manchester in his paper on ‘Some 
Aqueous Oxidation-Reduction Reactions’. The low 
probability of termolecular reactions suggests that 6 
non-symumetrioal redox reaction, such as 


Ti+ + 2Fo*t e TPt + 2Fet*, 


whioh formally involves a two-electron transfer, 


, for example, T]*t. Higginson e£ al. have 
shown. that the oxidation of hydrazine takes different 


courses, depending on the oxidant employed. Using 
nitrogen-15, it has been confirmed that there are two 
alternative reaction paths : 


N,H, > iN. > 4N, + NH, 
Tex 
N.H, Te . 
+204 2s 
> N, 


which may be taken, ing upon whether the 
oxidant used reacts in the first step by accepting & 
single electron, or two electrons simultaneously. 

With hydrogen peroxide there is again a possibility 
of two reaction paths, ding upon conditions ; 
for this substance may either be oxidized quanti- 
tatively to water and oxygen, or it may be induoed 
to undergo catalytic decomposition by way of self 
oxidation-reduction. Using n oe of high redox 
potential, a detailed study has made of rates 
and mechanisms. In almost all cases the rate 
equation contams two terms, one of which involves 
the reciprocal of the hydrogen-ion concentration. 
The kinetic dependence on pH in the case of oxidation 
by oobeltio ions is consistent with any one of the 
following mechanisms : 


Co + HO,- + Oot* + HO, (electron transfer) 
CoOH* + H,O, + Oo(H4,0)** + HO, 
(atom transfer) 
CoO,H*+ - Cott + HO, (dissociation), 
t difficulties which attend the 
interpretation of ki tio date and the need for more 
detailed information concerning the stability and 
probable behaviour of metal complexes in solution. 
The last part of Dr. Baxendale's paper dealt with 
the mechanism and kinetics of reactions of ferrous- 
ferric and thallous-iballio couples with some quinoner- 
hydroquinone systems. e the kinetics are oon- 


involvi 


illustrating the 
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After a break, the ium was resumed under 
the chairmanship of Dr. J. Chatt. The first , 
on the ‘Disproportionation Reactions of the Vy 
Elemente in Aqueous Solution’, was given by Dr. 
R. Hurst (Harwell), who discussed the oxidation- 
reduction potentials of couples formed by different 
valency states of uranium, neptunium, plutonium and 
americium. In every case the formal redox potentials 
are greatly influenced by the nature concen- 
tration of acids present, pointing to extensive complex 
formation, while the cloeenees of values for different 
oxidation states pointe to thejr possible co-existence 
in solution. Thus plutonium existe in 0-05 M par- 
ahlorio acid to the extent of 10, 3, 24 and 63 per oent 
in the tri-, tetra-, penta- and hexa-valent states 
respectively, and disproportionation reactions, such 
aB 3 


PuO,t + Putt = Pu0,t + Pu** 
4H+ + PuO,* + PuO,* = Putt + PuO,t* + 2H,0 
4H+ + PuO,* + Putt @ ZPu** + 2H40, 


proceeding st different speeds, further complicate the 
picture. Tho nee b cast oars wen er 
than already suggested, for from the effect of i 
hydrogen-ion concentration on the rate of the back- 
reaction in the third equation, ib would appear that 
the two tetravalent plutonium ions ought rather 
to be differentiated as Pu(OH)*+ and Pu(OH),", 
respectively. When studying the solution chemistry 
of the heavier radioactive elements, still other 
complications arise from aide-reactions induced by 
the effects of intense radiation on the solvents and 
reactants. 

Dr. K. W. Sykes (Swansea), who followed, further 
emphasized the importance of an exact knowledge of 
the concentration and nature of the species present 
before embarking on attempts to elucidate reaction 
kinetics. Although perchlorates have almost univers- 
ally been used as standards of non-aseocintion, he 

ioned the validity of assuming that oompler- 
ormation between cations and perchlorate ions is 
always igible. Using spectrophotometric methods, 
he investigated the interaction of ferric ions with 
rate, sulphate, bisulphate and hydroxy! ions, 

ing into account the possible formation of an 
equilibrium mixture of all the possible binary 
lexes, as well as mixed complexes such as 
Fe(OH)(C10,)s**. The value found for the stability 
constant (FeClO,*rt)/(Fe**)(CIO,7) = 19°(p = 0) in- 
dicates considerable association, a result consistent 
with most a aan studies and with 
te ion on the kinetics of the 


and Cobaltic Oomplexes’’, was by Dr. 
R. G. Wilkinson (Sheffield) and described work 
carried out in collaboration with Dr. A. W. Adamson 
(University of Southern California). For the aquation 
reaction . 


[Cr(NH,J(BON)]-: + HO e 
[Or(NH,),(H,0)}+++ + SON-, 


iocyansatopentammines 
S14CN was found to be not more than a few per cent 
of the aquation-rate and undetectable against the 
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aquation background. eee ere 
of the corresponding cobaltammine, however, 


[Oo(NH,),(SON)]++ + H,O = 

[Oo (NE, (8,0)] 7 + 80N- 
the rabe was gi by k= 0:85 x 10 exp 
( — 26,800 / ET). While ii this cassaquacion and the 
rate of release of thiocyanate ions was found to be 
catalysed by thiocyanate ions, no similar rate- 
enhancement was observed with the ahromammime. 
These differences oould be explained by postulating 
the ion of an aasociation (Sy2) mechanism for 
the complexes, but a dissociation (Sl) 
mechanism for those of cobalt. But it should not be 
overlooked that the rate of exchange of water is 
known to be increased in many cases by inorease in 
ionio strength, so that the oatalytio effect of the 
thiocyanate ions might well be due to their causing 
an Increase in ionic strength rather than to the 

substitution. 


greatly to the success of 
what was obviously an exceptionally well i 

stimulating, and well-timed symposium. Si the 
whole of these discussions is to be reported in full 
by the Chemical Society in & special publication of 
all the papers contributed to the no 
attempt wil be made here to indicate even their 


goope or quality ; but they certainly that 
the hopes by the president in his opening 
remarks would not long await realization. 


H. Invine 


UGANDA PROTECTORATE 
FOREST DEPARTMENT 


ANNUAL REPORT FOR 1952 


HE annual report of the Uganda Forest Depart- 

ment for the year ending December 1952* makes 
an outstanding from the forestry reports 
of most of the British Colonies—and, it might be 
added, other parts of the Commonwealth—by virtue 
of the noteworthy Sepa ecg EE. 
of working plans. t branoh of forestry 
work is dealt with undor the heading of "Hromeri 
tions and Working Plans” in Chapter 8, and follows 
remarks on policy and legislation in Chapter 1, the 
form of which remains and on the lmes of 
the official statement made by the Governor in 1948, 
and date on the forest estate for the year, which are 
Su e r 

A working for a forest is not necessarily 
made only a sa an annual financial moome is 
assured. A chancellor of the exahequer or financial 
minister to & Colonial Government has to provide 
money in his budget for non-produstive objecta of 
indirect benefit to the community. In a similar 
faahion, foreste may have to be managed, 

n forests or those which secure amenities 
$ for the: pablo but do not make 5 dicU uade 
profit. As regards financially productive forests, 
@ working plan is necessary even though the area 
p idi ee 

* Uganda, 


(ndis. 
ended dmm M e Pp. +83, LEER. (Hebe: Governmen 
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tural with fuel. 
speisieiéary Ey Le com 
a forest is safe in 


often to provide the 
Once under & working p 
Civil authority in the country, & 
perpetuity go long as the prescriptions laid down for 
@ short period of years are strictly carried out. A 

of the chapter in this report devoted to this 

of forestry work shows that these premises 


‘are well understood by the Government and the 


Chief Oonservator of Forests in Uganda.  Equally 
interesting are the remarks on the methods upon 
which the enumerations of the growing stook of the 
foresta are being undertaken; for & plan cannot be 
drawn up until as detailed a knowledge of the 
contents of the forest as possible is obtained. 
Five new working plans were approved during the 
year, and progress was made in the compilation of 
& number of other plans and revisions, some being 
In first draft during the year. One of the sanctioned 
plans, the Mbele Plantations for 1953—60, is for 
pole and fuel plantations covering & coppice rotation. ; 
another prescribes the management of six protection 
central forest reserves in the northern Acholi hills ; 
a third, the West Nile Southern t hil- 
tracts working plan for 1952-61, prescribes the 
protection and maintenance of nine local forest 
reserves In the West Nile. The mere names and the 
reasons for these working plans indicate the sound 
lines of work which the Chief Conservator is engaged 


upon. 

It is all the more satisfactory and of promise for 
the future that working plans are in force or in 
preparation for looal foreste under African manage- 
ment. The area of pole or fuel plantations, twelve in 
number, managed by African local governments 
amount to 7,691 acres, of which several are already 
under working plans. This type of work in tropical 
foresta involves a considerable amount of research, 
and the staff of the Department are to be oon- 
gratulated on the amount of work which has been 
carried out on this account. E. P. SrEBBING 


CARNEGIE INSTITUTION OF 


'  ..— WASHINGTON 


ANNUAL REPORT 


. VANNEVAR BUSH’S annual * as 
president of the Carnegie Institution of Wash- 


June 80, 1958, an entirely new approach at the 
Mount Wilson and Palomar Observatories to the 
blem of the eral magnetic field of the sun. 
beervations e possible by the greatly increased 
power of the new Mount Wilson gratings, and new 
photoelectric techniques have confirmed the existence 
of a general magnetic field much weaker than earlier 
measurements and limited to the neigh- 
bourhood of the poles. Preliminary values obtained 
with the new Hale telescope and more advanced 
now available indicate that a drastic 
revision of the distance of the Andromeda nebula 
and other distances dependent on it will be required : 
the earlier values of the distances and linear dimen- 
gions of all nebulsee must be approximately doubled 


* California Institute OF the m teed Report 1052-1053. 
the of the the Beoretary, the Comp- 
troller, other Administrative Officers. iba e (Pase dena, 
Calif. : Institute of Technology ) 
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and their luminosities quadrupled. During the 
year & new and sensitive light- 

device m the form of a photon-counter has been 
developed for the Hale telescope, by which light 
received from an object can be measured at the 
Me ee ee WM ee 

-in. 

Improved techniques have now surmounted experi- 
mental difficulties iah hampered work at the 
Geophysical Laboratory on rock-forming minerals 
mixed with volatile components, and a better under- 
standing is being obtained of the process of formation 
of granite, as well ag new insight into the chemistry 
of the micas. Apparatus is now in use which can 
give preesures up to 200,000 Ib./sq. in. at temperatures 
of 1,000? C. or higher, and studies with this apparatus 
indicate that the solubility of solid inorga&nio sub- 
stances in compressed gases can reach unexpected 
magnitud 


es. 

In the Department of Terrestrial Magnetism, by 

ing the incorporation of isotopically labelled 

oonpounds m bacterial oella; How patana have hom 
obtained which account for more than 80 per cent 
of the carbon moorporated : this is converted from 
gluoose to the amino-acids, purines and 
eventually used in the synthesis of protem and 
nucleic acid molecules. Studies of the Krebs cyole 
show that in Hecheriohia cols growing with glucose aa 
the sole source of carbon, the Krebs cycle aote chiefly 
by synthesizing aspartio and glutamic acids, and 
contributes little to oxidation, although in certam 
circumstances the flow alters'to emphasize oxidation 
rather than synthesis. 

Studies of winds in the upper atmosphere and a 
revised understanding of the electrical conductivity 
of the ionosphere now suggest that the electrical 
currents whioh magnetic storm effects are 
primarily in the atmosphere, and the wind motions 
causing them are initiated by radiations and poasibly 
by particles from the sun. In the t of 
Plant Biology, the biochemical group has shown that 
the reversible changes in the absorption spectrum of 
chlorophyll in certam photosynthetic bacteria are 
increased when oxidizing substances are added to the 
bacteria and decreased in the presence of substances, 
such as peptone, that enter into the normal meta- 
bolign of the cells. The change, by abeorption of 
light, of protochlorophyll to the photosynthetio 
pi DD bli vaca 
— 77° C., although the rate of change and its extent 
diminish below 0° O. Studies in the Department of 
Genetios of reproduction in bacteriophages have 
partly oonfirmed the view that infection of the 
bactertum Escherichia colt by  beoberio T's 
begins with the injection of pure phage nucleic acid 
into the oell. The findings are consistent with an 
intracellular population of multiplying non-infeotive 

and with the idea that non-mfective phage 
particles consist of or contain nucleic acid. Presence 
of a mutation-inducing factor at & particular locus in 
a maize chromosome results in the production of & 
large number of mutations affecting the action of 
genes on either side of it. 

In the Department of Embryology, a noteworthy 
advance has been made in & study of the action of 
the blood circulgtion, of the lungs of the 
new-born animal just before and just after the time 
of its birth. Further work on the physiology of 
uterine muscle has shown that progesterone 
ita effects on muscle tissue by altering the rate of 
access of potassium ions to the contractile tissue. 
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VARIATION WITHIN INBRED 
STRAINS OF MICE 


By Dr. H. GRUNEBERG 


Unlversity College, London 


HE use of inbred strains of mice and other 
rodents has been widely recommended for 
experimental purposes. The advantage of highly 
inbred over ordinary mice is held to be that the 
members of an inbred stram are genetically very 
similar and hence presumably more uniform both 


anatomically and physiologi . AS a consequence, 
an I t carried out with a given number of 
inbred animals is expected to give & result of greater 


precision than if the same number of ordmary mice 
had been used. Moreover, an experiment carried 
out by A would be more accurately repeatable 
by B if both use the same standard inbred strain 
of an'mals than if they use batches of ordinary 
mide. 

The oonfidence with which inbred strains have 
been recommended for general experimental use 
abd cou ar accra ara ot 
theory of the resulte of inbreeding ;' more 
properly, of an early phase of that theory. For 
example, it oan be calculated what progress towards 
homozygosity will be made by ten or twenty 
generations of brother-sister mating in the &beenoe 
of selection. In practice it is however, difficult to 
avoid selection in favour of the more fertile hetero- 
xygotes, and ib has recently been shown! that a 
comparatively moderate advantage of the hetero- 
x ra over the homozygotes can greatly retard 

indeed completely arrest the progrees towards 
the fixation of genes by inbreeding. Recent work in 
Drosophila’ has shown that the selective advantage 
enjoyed by many genes and gene complexes in the 
heterozygous, as with the homozygous, 
state is great; no comparable data are 
yet available for the mouse or other mammals, 
in an inbred strain is also replenished 
by mutation and hence depends on the total spon- 
taneous mutation-rate, for which no estimates are as 
yet available in the case of mammals; tt may be 
high as compared with Drosophila, as was found to 
be the case for the induced mutation-rate in a number 
of selected loci in the mouse’. Taken together, 
residual heterozygosis and heteroxygosis due to 
mutation constitute the irreducible heterozygosis in 
& pure line. Its level will be reflected in the extent ' 
to which the pure line is split up into genetically 
different sub-lines in the oourse of oontinued in- 
breeding. It is the level of this irreducible hetero- 
rygoais (rather than ite source) which is of primary 
interest for all practical purposes. 

That pure linea of mice do, in faot, lit up into 
genetically distinguishable sub-lines in course of 
continued inbreeding has become obvious in recent 
years through the errhp of coat colour muta- 
tions, of histo-compstibility genes and, more recently, 
of structural differences such aa the number of 
pre-sacral vertebræt*. In all these cases, changes in 
a single feature only have been studied, and while 
such facta have given evidence for sub- 
lme development, they have not been suitable for 
quantitative studies of that process. 

Material highly suitable for the quantitative study 
of variation within pure lines has beoome available 
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in recent years. It has bean discovered that there 
exists a multitude of well-defined variations in the 
skeleton of the mouse", most of which had pre- 
viously escaped detection. More than a score of 
these variants have so far been studied to a greater 
or leaser extent, and others remain to be sorted out. 
These inolude various features of the akull and teeth, 
of the vertebrs i ly m the cervical and 
upper thoracic region) and of the pelvis. Few, if 
any, of these variants are pathological. Some are 
confined to & single pure line; others are found in 
several mbred stooks though usually in different 
percentages ; these differences between pure lines 
are evidence that these entities are, to some extent, 
under genetio control. 
be di I from abnormals without ambiguity 
though degree of &bnormality is often variable. 
While most of these variants can thus be treated as 
all-or-none characters, none of those so far studied 
is due to the lon of a single gene; there is 
evidence that many“ of these entities have a multi- 
factorial background®#-1¢; it seams that most of 
these characters are examples of ‘quasi-continuous’ 
variation® in the sense that they are satellite ohar- 
&oterB of continuous (metrical) variations which tend 
to appear whenever part of the continuous distribu- 
tion crogses & particular threshold; for one case 
(absence of third molars), this has been directly 
demonstrated’, the ocontimuous variable being the 
size of these teeth when present. As there are thus 
numerous characters (few of which seem to be closely 
correlated with each other*-“) which are each under 
the control of many genes, the simultaneous study 
of all these entities within a pure line is a very 
sensitive tool for the discovery of genetic differ- 

In Table 1 is given the percentage incidence of 
eleven such variants in the three pure lines 057BL/Gr, 
OBA/Gr-and A/Gr. AIl three Imes were well-cstab- 
lished inbred strains when first imported from the 
United States in 1932, and.brother-sister mating has 
continued ever since. The O57BL stock consists of 
four sub-lines which fall sharply into two groups 
(1+2 and 3 +4, respectively); all these trace 
back to a pair born in 1941; from the common 
ancestor of all four sub-lines to the common ancestor 
of 1 and 2 there are about nineteen generations, and 
about fifteen generations to the common ancestor of 
8 and 4; the main bulk of mioe in 1 and 2 are four 
generations from their common ancestor and those 
in 8 and 4 are six tions. Four out of eight 
variante in ‘Table 1 which occur in the OS57BL strain 
show highly significant differences between groups of 
sub-straing (1 + 2 as compared with 8 +4). In 
another two instances, one of the two groupe is split 
up further (1 os. 2, and 8 os. 4), and in one instance 
(not given in Table 1) there is clear evidence!! for a 
further splittmg up of families within a single sub- 
lme. Similar evidence comes from other mouse pure 
Imes (ref. 11 and unpublished). While much more 
work is needed to fill in the details, ib is obvious 
that Aer d Imes are far leas homogeneous 
genetically has been commonly assumed. 
Nor can this situation be improved by cutting 
down the stock periodically to the offspring of a 
singlo pair as is customary in some laboratories ; 
while this reduoes the co-existence of genetic differ- 
chose in space, ib incressea genetio fluctuations in 


from the genetical variation due to sub- 
siram formation and due to sex, the skeletal variation 
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within & pure line of mioe is mainly due to intangible 
factors which affect individuals within a litter (or 
even sides of an individual) as units and which are 
oommonly described as &ocidents of development ; 
cent of the 


environmental factora which tend to affect litters as 
a whole, such as litter size, parity, maternal age, 
gestation length and, in one instance at least (size 
of third molars’), lactation. The overall picture is 
thus similar to that found in previous analyses of 
the sources of variation in the guinea pig and in 
the mouse. 

As mentioned above, the genetic background of 
most of, or all, these skeletal variants is multi- 
factorial. As such, one might expect them to be 
easily influenced by the (pre-natal) 
environment. Indeed, quite a small In the 
diet of the parents (from diet 86 to diet 1 of the 
Rowett Research Institute) had a alearly detectable 
infiuence on & metrical character in the 4/Gr pure 
line, the size of the third molars!*. A drastic change 
of diet (from the near-optimal dist 86 to a very 
unbalanced regimen of oats and a little hay) 
massively changed the incidence of nie out of 
twelve variants studied in the C57BL/Gr pure line 
(Table 21*). The changes were by no means all m 
the same direction; the incidence of some variants 
went up, that of others went down, while a few 
characters did not seam to be influenced at all. A 
particularly interesting case is that of dyseymphyais 
of the second thoracic vertebra in which the spinous 
process is split longitudinally. This variant did not 
ooour in the controls, but was common on the oats 
diet; it is found rarely (about 1 per cant) in a distant 
branch of the same C57BL/Gr sub-strain and is very 
common, on & normal diet, in the C57BL-b sub- 
strain maintained at the Jackson Memorial Labor- 
atory, Bar Harbor, Maine, U.8.A. Evidently, all 
these branches of the 057/BL ‘family’ are capable 
of producing this variant; in some sub-strains the 
feature largely above the threshold, while in 
others ib croases it but rarely. But even in & sub- 
strain in which the variant is normally completely 
submerged, it oan be raised above the threshold by 
a suitable change of diet. 
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Features of the skeleton are the material of the 


vertebrate soni p and, to & large extent, of 
the physical anthropologist. There has been some 
bias in ascribmg skeletal differences, particularly 
between human groups, to heredity rather than to 
factors of the environment. The facts just related 
are & salutary reminder that even the skeleton is far 
from immune from environmental influences, and & 
skeletal difference between two populations (whether 
in space or in time) may well have a purely nutritional 
basis. Of course, it would be absurd to suggest that 
long-oontinued trends in skeletal change’ can be 
&ooounted for on this besis. l 

The total variability of a population is commonly 
regarded as the sum of its genetic and environmental 
componente. On the basis of this reasoning, it has 
sometimes been taken for granted that the reduction 


of the genetic variance inbreeding will suto- 
matically be i by a oo I 
reduction of thb total variance. An i strain. 


(apart from sub-line formation) should thus be leas 
variable than & jioally mixed tion, This 
ie apt: Cpe qe 
to be confronted with reality. This may be done by 
comparing the variability within pure linee with that 
of crosses between pure lines^*. From the data so 
far available, it is certain that inbred mouse strains 
are by no means always less variable than genetically 
mixed populations. On the contrary, in several cases, 
the pure lines are far more variable than the F, and 
even the F, generations derived fram croases between 
them. This is in agreement with recent work on 
Drosophila 4:5, Primula", Lycopersicon!’ and other 
organiams, and evidently means that, at least for some 
of the multifactorial characters here considered, the 
state tends to be leas stable development- 
ally than the heterozygous condition. (This incident- 
ally means that, in biometrical genetios, it is no longer 
admissible to treat the total variance as if ib were the 
sum of the environmental and thô genetic variance. 
That treatment lies that the two components are 
independent of other, whereas it now pieni 
that the environmental may be a function of the 
genetic variance.) While, in some of the cases just 
considered, pure line animals are more variable than 
heterozygotes, the situation is clearly quite different, 
for example, in the oase of antigenic obaraoters 
(histo-compatibility genes, eto.) where, in tissue 
transplantation experiments, the reaction of pure- 
line animals is vastly more uniform than that of a 
genetically mixed batch of mice. Similarly, in cancer 
research, the superiority of pure-line mice has been 
established beyond doubt. [See also p. 686 of this 
issue of Nature.] i 


. "There is evidenoe that pure lines of 
mice are much leas homogeneous tically than is 
widely believed. It also appegrs In the case of 
“some multifactorial characters at least, the homo- 
us state tends to be less stable devel tally 
the heterozygous one. It follows t, while 
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pure-line mioe are superior material for certain types 
of experimentation, they may be inferior to genetically 
mixed animals for other purposes. [Jan. 1. 

1 Hayman, B. L, and Mather, K., Heredity, 7, 165 (1053). 


> v L, Cold Spring Harbor Symp. Quant. Biol, 18, 327 
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RADIOCARBON AND. 
SOME APPLICATIONS IN 
BIOCHEMISTRY 


By Da. E. BRODA and Dr. L. SVERAK 


|. Chemisches Laboratorium and Il. Physikalisches Institut, 
Untversity of Vienna 


R the biochemical investigations to be under- 
taken with radiocarbon in these laboratories, 
ing methods of special sensitivity had to be 
developer In particular, the Geiger counting of 
carbon dioxide gas is now carried out here as a 
routine method. At first, carbon dioxide at & pressure 
Sek an Gee eal argon— 
aloohol mixture!. Later it was found, contrary to 
the experience of previous authors, that Geiger 
counters oan be operated with fillings of pure carbon 
dioxide*. A Neher—Pickering Ing circuit is 
used; resolving power is small, but this does not 
matter as the gas-counting method is m any event 
used for weak samples . The counters have a 
volume of about 25 o.6., and are filled to a 
of 40 cm. mercury. The plateau is exoellent (Fig. 1), 
and is not critically affected by water or mercury 
vapour. The measured activity is, of course, strictly 
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proportional to preasure (Fig. 2). No prolonged 
pumping is required between the fillmgs, so that 


twenty or more samples oan be measured day. 
No ‘memory effect’ was ever observed. Numerical 
comparison shows that for weakly active lea of 
a mass of the order of a millimole, this od of 


measurement is probably the best’. In particular, it 
exceeds in sensitivity the determination of radio- 
pte eee errand ore gear ae 


Ne eee e M. Reinhars, of these labor- 
atoriea, has tested in Brussels, in collaboration with 
Dr. G. Vanderhaeghe, a photographic method for 
the assay of radiocarbon‘. A solution of the active 
material is introduced mto a glass capillary, which 
is embedded in an electron-sensitive nuclear emulsion 
by pouring the liquid emulsion over it. After & 
few d&ys, the plate is developed and the beta-ray 
tracks are counted under the The back- 
ground in this method is very low (~ 10-1 curie/om. 

Thus, activities oan be measured 


method by a factor of at least 10°. The volume of 
D DM being minute (~ 3 x 10-* o.c./om.), the 


origin. The method will be suitable for meesuring 
the activities of individual cells. 

The gas Geiger counter has been used to re- 
determine the capture cross-section of the carbon-18 
isotope for thermal neutrons’. It has been found 
that this cross-section is at least ten times smaller 
than was believed previ , end cannot much 
exceed that of carbon-12. follows, then, that the 
major part of neutron in natural carbon is 
due to carbon-12, which is eighty-nine times more 
abundant than carbon-13. 

One of our mam problems in biochemistry is that 
of the metabolism of individual tissue cultures of 
animal origin. Owing to the mmallnees of the masses 
of these cultures (dry weight of the order of 0-01 
mgm.), very little is known about this metabolism. 
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In oollaboration with Dr. L. Stockinger and his 
group, of the Histological Institute of the University 
of Vienna, we have fed these minute tissue cultures 
radi and -fructose of exceedingly high 
gpeoiflo j After the usual incubation period 
of two days, weighable quantities of guiteble carriers, 
for example, fats or amino-acids, are mixed with the 
cultures, chemical separations are performed, the 
individual fractions obtained are subjected to com- 
bustion, and their activities measured. These actrvities 
indicate how much sugar the tissue had converted 
into the fractions. Very careful testa were carried 
out to exolude spurious activity due to adsorp- 
tion®. 

It has been found that individual cultures of oon- 
nective tissue take up in two days around 2 x 10-* 
gm. of sugar each, corresponding to about 0:2 per 
cent of their own weights. About one-half of the 
activity recovered in metabolites appears as that 
of the end- sotto of th folowing ations 
dioxide. the foll fractions 
have also been measured: free amino- 
proteins (after hydrolysis), lipoids, diria s 
These fractions are being sub-divided. 

It is intended to compare by this method the 
metabolisms of normal. and cancerous cultures of 
similar origin. Using for such studies tissue cultures, 
the metabolism of uniform (‘pure’) tissue and nob 
that of an ill-defined complex mixture of different 
tissues (as in the case of experiments with whole 
animals, or even tissue slices) is observed. 

The very active sugars supplied to the cultures 
have been prepared by photosynthesis®*. Radio- 
active carbon dioxide is assimilated by green leaves, 
and the are extracted. To gam speoiílo 
activity, & leaf of small mass (dry weight c. 6 mgm.) 
is induced to take as muoh radioactive carbon 
dioxide as possible. No carrier is used in the extrac- 
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tion. Na ; reactions are exoluded, 
as the total yield of sugar is lees than 1 mgm. The 
sugars remain in the liquid phase, and are separated 
and purified by ion exchange and paper ahromato- 
graphy. The purity of the sugars 8 and 4) is 


very satisfactory.  Speoiflo activity, oh carbon 
carbon dioxide oonteining 12 per oent car ps 


pice cre dur 185 uo./mgm., 
~ 9 x 105 tegrations per gm. p 
Using the gas counter, 3 x 10-3 gm. of this sugar, 
or the equivalent amount of ite metabolites, oan 
still be measured with reasonable 
Bice dihesis basan Dedi ud i eang calle 
active tobacco mosaic virus!*. In the first experi- 
menta, the virus was made by exposing to radioactive 
carbon dioxide leaves which had been irifected four 
months previously. Yields of virus—-purifled by re- 
peated isoelectric precipitation, and tested by eleotro- 
phoresis—were mostly around 0-1 per cent, referred 
to the weight of the fresh leaf. The speoiflo activity 
of the virus was of the order of 0-1 per cent of that 
of the carbon dioxide used. The fact that the virus 
showed radioactivity indicates either that growth of 
the virus is still gomg on after this long period, or 
that the virus, at stationary concentration, still takes 
pert in metabolism. 
In & further set of ta, the radio- 
active carbon dioxide has been offered to rapidly 
ing virus a few days after infection. It has 
that in a oertain time interval the 


specific activity activity of ‘young’ 
Modden ied considerably that of ‘old’ virus in that 


Aes ens Prof. O. Hramatka, has synthesized 
ee ee amino-azobenrene) from 
dimethyl enilme!*. The 
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material is bemg used us jointly 
with Dra. W. Zischke K. Karrer, 
of the Institute of Pathology of 
the University of Vienna, for de- 
termining the metebolism of this 
ico ech oc a nba 
in rate. After oral application of 
3 mgm. in olive oil in & single dose, 
by probe, it is found that a fair 
amount of radiocarbon is &beorbed 
by the liver, but is excreted again 
with surprising speed, that is, within 
some weeks. 
O. Hromatka has also demonstrated, 
in & different study, that Acetobacter 


very faint radioactivity only. Possibly 
the active acid originates in a bio- 
chemical process different from the 
that is, from 


the process direct oxidation of 

&aloohol!*. 
15 om. Finally, Dr. K. Kretzl has shown m 
on the biogenesis of lignm 


— hydro- 


the roots. The absorption has been 
proved both P aer o r Mene by radio- 
autography. has been made!*:1* either 
from radioactive carbon dioxide by a Grignard type 
process or from active malonio ester, and is labelled 
m the 8- or 2- respectively. The findings 
lend support to the idea, put forward a long time 
ago, that ooniferin is one of the mam structural 
units of lignin. 
Similar experimenta are in progress with radioactive 
ingin and the glucoside of radioactive p-oxy- 
cumaric alcohol!*. Along with ooniferm, these 
glucosides Gre believed to be precursors of the 
lignins of angiosperm and especially of monoootyl- 
edonous plants. . 
Our work has bean generously supported by the 
imsensohaften, the 


Fund, 

Schmid, and especially Prof. L. Te. eto oe 
constant active interest and help little of the work 
could have been done. 


1 Feldstein, O., and Proda, H., Netwre, 108, 509 (1051). 

1 Bohringer, G. and Broda, H., S. Naberforsah., Sb, 159 (1053). 
faccine ML, Rohringar, G., and Broda, IL, Ausriacs Phys. Actis 
4 Reinharxz, ML, and Vanderheeghs, G., Nwoso Ohmento (In the press), 
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Effect of Molecular Weight on the 
Cross-linking of Siloxanes by 
High-energy Radiation 


RnmuomwT work has shown that many long-chain 
polymers':* can be croas-lmked by high-energy radia- 
tion; although polymers containing only carbon 
atoms in the main chain have been studied in great 
detail, ap ag ari in ce ge a 
in which the mam chain comprises alternating carbon. 
and oxygen atoms (‘Carbowax’) or silicon and oxygen 
(silicones). There is a considerable amount of evidence 
to show that for & given polymer the density of 
crogs-linking (that is, the p ion of monomer 
units which are lmked) is di y proportional to the 
radiation dose over a wide This renders it 

le to prepare a series of samples of known 
relative) densities of croes-linking. Absolute values 
of the density of croes-linking may be evaluated in 
a number of ways, including swelling measurements 
and determination of the mmimum radiation needed 
to form an insoluble network or gel in a polymer of 
known average molecular weight. 

Conversely, measurements on irrádiated polymers 
may be Ue t5 study their average molecular weight 
and weight distribution. It may be shown theoretio- 
ally that gel formation first ocours when there is 
present on the average one cross-link per ‘weight 
average’ molecule, while the subsequent shape of the 
gel fraotion/aroea-linking density 
related to the molecular- 
origmal polymer. 
proportional to radiation dose but is independent o 
molecular weight (apart from very small end-effecta) 
the radiation dose, R, needed to te incipient 
gel formation in & number of po of smnilar 
structure should be inversely proportional to their 
weight average molecular weight, M. 

Lawton, Bueche and Balwit? have found that in a 
number of polyethylene samples of varymg molecular 
weights the radiation dose required for gel formation 
varies inversely as the 1:26 power of molecular 
weight, as againss the value of 1 required by the 
above considerations. This would indicate that the 
density of croas-linking depends on molecular weight, 
even for long polymers. From the published data it 
is not olear Mat the molecular weighta referred to 
are indeed the weight averages, and the results 
might be taken to show that the molecular weight 
distribution is different in the various polyethylenee 
studied. There is, indeed, some evidence that this 
is the case®. 

A much wider range of moleoflar weights can be 
studied in polysiloxanes, which are available as 
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fluids of varying viscosities. The relation between 
viscosity and molecular weight has been studied by 
Barry‘. It is therefore possible to study quantitatively 
the croas-lmking efficiency (that is, the percentage 
of monomers cross-linked per unit radiation) as a 
function of molecular weight of these polymers. 
Samples of polydimethylsiloxanes of various 


viscosities were irradiated in evacuated silica phials 


or in small aluminium cans, in similar positions in 
the B.E.P.O. atomic pile at Harwell, or in test-tubes 
at fixed distances from a radioactive oobalt-00 source 
of pure gamma-radiation, the radiation dose being 
proportional to exposure time. The mmimum radia- 
tion dose needed to prevent melting at temperatures 
of up to about 200° C. was recorded; the transition 
from & fluid at 20° C. to one which is mfusible even 
at these much higher temperatures is usually very 
sharp. Solubility measurements confirm that this 
change corresponds to the incipient formation of 4 
gel structure. 

The accompanying table summarizes the results 
obtained on a range of polydimethbylsiloxane fluids. 
The viscosity 7 is given in centistokes at 25° O., and 
the corresponding average molecular weights M are 
obtained from smoothed curves of data given by 
Barry‘, while M’ are average E an weights 
calculated from a formula of Barry: ie een 
0:0123 M11. Two values of & are ecd or 
fluid; the lower value corresponds to a dose when 
the irradiated sample is stil fluid, and the latter 
when gel formation has to a sufficient 
extent for an infusible material to result. The 
radiation dose for incipient gel formation lies between 
these values. 

It is seen that over the range of molecular weights 
2,000 to 115 x 10°, the product RM is constant to 
within imental error, indicating that the radie- 
tion dose needed to produce an average of one cross- 
Imk per weight average molecule is inversely pro- 
portional to the number of units m the molecule. 
Hence the radiation required to oroes-link & given 
eb deus of the monomer units is md b of 
molecular length. . Only for very short molecules, 

ing but a few monomer units (M -« 0-12 x 
10+), does RM increase. This increase is not ascribed 
to end-eaffects, since it is not progressive; it prob- 
ably arises from different production methods result- 
ing in the presence of cyolio structures and a different 
molecular weight distribution. The published data 
show that for the higher polymers nd is no 


radiation results in 32-3 crogs-li 
monomer unite, independent of the molecular ea 
When account is taken of the relative weights per 
monomer (which determme m part the energy 
&beorbed in the pile), this value is not very different 
from that deduced for polyethylene and similar 
saturated hydrocarbons oroes-linked by pile radia- 
tion. 


Table 1. MINIMUX Baplutiog DOSE (PILA RADIATION)” FOR GEL FORMATION 


Viscosity at 25° O. (») 





* Unit pile radiation Hs an exposure corresponding to 10” slow neutrona/orn.*, pios the assoolated fast neutrons and gamma-rays. 
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This communication is published by permission 
of the Director of the Atomic Energy Research 
Establishment. 
A; CHARLESBY 
Atomio Energy Research Establishment, 
Harwell, Didoot, Barks. 
Jan. 4. 


rr E dedii 167 (1083) eae e altel 
ta RN T B. Bence s Cilio of Radiabon bota anon 
Boutin a Bueobe, A. M., and Balwit, J. B., Nature, 178, 76 


* Gharieeby, À., Proe. Roy. Soc, A, S82, 00 (1954). 
1 Barry, A. J., J. App Phy., 17, 1020 (1940). 


Some Effects of Irradiation on Nylon 
. and Polyethylene Terephthalate 


Iw a detailed paper by Charlegby! on the effecta of 
irradi&tion on polyethylene, he that the 
main effect was 'oroas-linking', that is, the formation 
of oovalent bridges between uring molecular 
chains, with the consequent loss of hydrogen. Since 
then, there has been a tendency to refer to the effect 
on any polymer as ‘cross-linking’ when low rradiation 
doses how changed solubilities in normal solvente, 
increased melting points, and no gross chemical 
breakdown!, alth other possible causes for these 
changes have been guggested*. It seems appropriate, 

therefore, to describe experiments on two of the 
ymers which have been mentioned by 

leeby and Lawton, 66 nylon and "'Terylene'. 

66 Nylon. Specimens of oriented 66 nylon were 
irradiated in B.E.P.O. with a dose of approximately 
5 x 10% n.am.*, together with the associated 
Vip ap cag ion ee the dose which 

affected its solubility. Observations were that 
hydrogen was evolved as & gas at a rate which 
decreased as the dose increased. Groups of atoms 
were broken off and formed low-molecular weight 
compounds which could be extracted. On X-ray 
diffraction photographs of an oriented the 
crystallites (possibly 50 per em of the whole) 
appeared to be unaffected. The strength of the 
irradiated material was lower than the original; but 
subsequent experiments have shown that complete 
loea of strength did not occur until after an irradiation 


dose sufficiently high to disrupt the orystallites. 
On swellmg in formio acid, diffraction photographs 
that the 


of the highly ‘swollen nylon ah 
crystallites had entirely disappeared, so that the 
nylon together with formic acid could either have 
been a two-phase system, or else the nylon molecules 
were held together with a few loose covalent bridges. 
On washing with water and new unoriented 
crystallites were formed. The of crystallinity 
was leas (about 80 per cent possibly), while the m- 
tensities and spacings of the diffraction rings were 
consistent with the new crystallites methyl- 
substituted nylon. This unoriented nylon could be 
i by an amount 
similar to that required to w normal unoriented 
nylon. On putting the irradiated nylon, which was 
already highly swollen in formic acid, in & mixture 
of formic acid with a few per cent of hydrochloric 
acid, immediate eens took place (under these 
conditions neither tide bonds nor —OH,—CH,— 
sae would be b After reprecipitation in 
Epes tia tis gas pousse na Gn 
ee a Jia 00 a 

ssi lae eee es ae 
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that the densities of the crystalline and non I 
regions were practically the same—as be ex- 
pected for an alkyl-substituted polyamide. 

On irradiation of 66 nylon in the presence of air, 
there was a rapid loes of strength, and &n analysis 
by British Nylon Spinners, Ltd., showed & very con- 
siderable inorease in —OOOH end-groups (private 
communication). 


Polyethylene - The behaviour of 
polyethylene hthalate (or “Terylene’) is oom- 
pletely different. o begin with, hydrogen and other 


are not evolved in appreciable quantities. 
estive um ali Mua 4) adis cai 
with approximately 1-5 x 10% n./om.". After this 
dose the fibres had completely lost their strength 
ee ee while the chips were brittle. 
la ye which were originally well crystalline 
the ion patterns looked much the same. This 
may be contrasted with the behaviour of 66 nylon. 
One polymer specimen was irradiated whith had been | 
prepared m an almost completely non-crystalline 
condition, and after irradiation the chips were still 
non-crystalline. They were then annealed at 140° C. 
for l hr., after which X-ray diffraction showed’ the’ 
petterh of normal well-ordered polyethylene tere- 
Sarria This suggests (a) that extensive bridge 
ormation could not have occurred, since any such 
tight linkage would inhibit the movement of mole- 
cules relative to one another, and (b) that a large 
number of gide-group did not oocur, ginoe they 
would have shown ci as diffraction pattern. The 
resulta are consistent with a straightforward break- 
down of the polyethylene terephthalate chains, the 
breakdown productae havi sufficient rigidity to 
maintain their original tions to a fairly large 
extent. 

End-group analyses by Imperial Chemical Indus- 
tries, Lid. (private communication), have shown an 
interesting difference, according to whether irradiation 
breakdown took place in the presence or &beenoe of 
air. In the absence of air, there is a large increase in 
the number of —COOH end-groupe, whereas in the 
presence of a plentiful supply of air the extra end- 

were found to be —OH and C=O, as in an 
aromatic aldehyde or ketone. This suggests that the 


` molecular chams break in different places in the two 


caseg. 
I wish to thank- British Nylon Spinners, Ltd., and 
Imperial Chemioal Industries, Ltd, for providing 


samples of polymere. 


- 


K. Lrrrns 
Atomic Energy Research Establishment, 


Didcot, Berks. 
Feb. 11. 
1 Obarlesby, å., Proc. Roy. Soe., A, M15, 187 (1963). 
!Obarkmby, A Nature. 171, 167 (1083). Lawton, H. J., Bueche, 
À. M., Balwit, J. 8., Waters, 1 76 ): 
t Tittle, K., Nature, 170, 1075 (100m). 


High-energy Microturbulence in the Solar 
Photosphere 


Tum Balmer, Paschen and Brackett lines of 
relay cages pia Ms i or oe 
they be according to computations based on 
the classical widening mechanism of the hydrogen 
lines’—tho statistical Stark effect of the ions surround- 
ing the emitting atoms. The amount of widening is 
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ter for the Paschen than for the Balmer lines ; 
1$ is greatest for the Brackett lines. It seems impossible 
to ascribe this widening to atomic processes, since 
Jürgens? has shown in elegant laboratory experi- 
ments that the profile of Hg is explained by the 
statistical Stark effect of ions. Hence, the 
abnormal widening of the hydrogen lines must be 

lained by & mechanism which is active in the 
soins pue but not in laboratory experiments. 
It is difficult to asaribe it to super-excitatian since 


ably explained by the microturbulence of the solar 
Prof | 
Oomputations of the profiles of the hydrogen lines 
have been made for two turbulent models of the 
photosphere. In the first; the solar photosphere is 
pee composed of many thin vertical 
00 , all with the same base areas. They are 
evenly distributed over the solar surface, and half 
of them have high temperatures, the others have 
low - One ray of light passes through 
only one column, although the spectrum is made up 
from the composite effect of all these columns. At 
an optical depth + the temperatures in these columns 
are given by 

0,(7) = 0,(7) + AO 

9,(t) = 0,(7) — AO 


The function §,(t) is for a non-turbulent model— 
ix reas aes (l.c., ref. 1). We have adopted the same 

tion between t, P, and P, as in model VII. It is 
depth. e assumed that A0 does not vary with 


profiles of the wings of four Balmer lines, 
seven Paschen lines, and six Brackett lines have been 
computed for the centre of the solar diak for this 
turbulent model, and for four values of A0; after 
that a comparison of the computed profiles with the 
observed ones gives by interpolation an empirical 
determination of A0. We obtain A0 values ranging 
between about 0:05 and 0-15, but the values seam to 
depend slightly on the depth of formation in the solar 
atmosphere. Since for each point on a line profile a 
‘mean optical depth of formation’ oan be 
we may plot the empirical A0 values against the 


(0 = 5,040/T (° K.) ). 
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Fig. 2 


oorreeponding mean t-values (tm) m order to check 
whether A0 varies with depth. The resulta are 
shown in Fig. 1, where + is the monochromatio optical 
depth for 5000 A. Ib seems that A0 decreases slightly 
In the second turbulent model, it is assumed that 
the solar photosphere consists of small volume 
elements, half of them with 9,(«), others with 
0,(7), distributed at random. One ray of light passes 
through, many elements of both kinds. Here again 
we have adopted the same relation between 21 a 
and P, asin model VIT. The tions proceeded 
In an analogous way as for the model, and the 
resulting A0 values, plotted against tm, are given 


in Fig. 2. Here also it seems that A0 depends 
on tm, but the dependence is less clear than in 
Fig..1. i 


Both graphs show the same general aspect. It is 
gratifying to notice that there are no systematio 
differences between the points whioh result from the 
three h series. The scatter of the pointa is 
of the order of + 0.015 in A0. This corresponds 
with errors in the computed line profiles of + 2 per 
cent (expreased in the intensity of the continuous 
spectrum). Since this latter value is about equal to the 
photometric errors in the obeerved line es, 16 is 
concluded that microturbulence is probably reepons- 
ible for the additional widening of ihe solar hydrogen 
linee. 

The main reeulb of this investigation is that the 
ture fluctuations in the solar photosphere are 
of order of A0 = + 0-1 between t = 1 and 2-5. 
At T = 1, T = 0,5005, giving AT — + 850°; and 
at v = 2-5, T = 7,200° and AT = + 1,000°. It has 
been suggested by me! that the difficulties m 
establishing here could be 
solved by a ‘two- ture model’. We now find 
that this is probably also the case for the photo- 
sphere. 

If the very great temperature fluctuations found 
here are confirmed by computations based on other 
Fraunhofer lines and on the continuous spectrum, 
Ib will be to modify greatly present views 
on the structure of the solar photosphere. 


C. DE JAGER 
Sterrewacht Sonnenborgh, 
Utrecht. 
Deo. 23. 


‘Jager, C. de. Reoherches Obeurs. Utrecht, 18, No. 1 (1052) 
ag. Phys., 184, 21 (1952). 
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Magneto-Resistance of Copper to 150,000 
Oersted at 4-2? i 


Soma aspects of the theory of magneto-resistance 
in metals can best be tested in very high magnetic 


at reasonable oost by employing 

of short fleld pulses. De Haas and 
shown that much Tapro ved efficiency results from 
cooling the magnet coil in liquid helium or hydrogen, 
and this has been discussed in detail by one of ust. 


eaterdijk* have 


e current in 
the golenoid, &nd the voltage generated &oroes the 
specimen by &n alternating meesuring current of 
frequency about 10 ko.[&, were presented on the 
screen of a double-beam 


ments on a single-crystal 

approximately ten times lower residual resistance in 
fields up to 12,000 oersted. Our transverse resulta are 
consistent within about 80 per oent with their 
measurements in the direction of greatest change of 
resistance if Kohler’s rule that AR/R is a function of 
(HIR) is correct. No comparable date are available for 
the longitudinal case. Our results thus provide a 


150 


60 100 
)íagnetlo field (k. oersteds) 


Fig. 1. Vanaiion of electrical resistance with magnetic feld im 
copper at 42° K. O-——O, longitudinal flek; e —— e. 
transverse field 
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test of Kohler's rule in & region of magnetio field 
where there have hitherto been no measurements. 
We are grateful to Prof. P. Grasamann for his 
encouragement and interest. 


icy MINUM TNI dicc teme o EIC 


1 Kapiiza, P. L, Proc. Hoy. Soc., A, 108, 601 (1924). 

‘De Haas, W. J., and Westerdijk, J, Netwre, 158, 271 (1946). 
‘Olen, J. L, Hote. Phys. Acta, 80, 798 (1958). 

3 Grtmeaisen, M., and Adenstedé, H., Ann. d. Phys, EL, 714 (1088). 


Anomalous Temperature Coefficient of 
Permittivity in Barium Titanate 


Wuna in tests on the ‘ageing’ of the 
permittivity of a sample of ceramic barium-titanate, 
an observation was made which may be of interest 


pesi pe care ecg and 
the on-off cycle very slowed down gave the 
same result. - 

It is wel known from X-ray diffraction work?” 
that for a few degrees near the Curie tempera 
the cubic and tetragonal ` of barium titanate 
can co-exist in the same crystal. It now appears 
that a quite finite increment in temperature is 
needed to change the proportions of cubic and tetra- 

material, for the effect described iB easily 


constant durmg 
(0-1° O.) due to the thermostat. The relatively high 
negative. temperature coefficient of the cubic phase 
swamps the positive temperature coefficient of the 
tetragonal phase, so that a negative coefficient of 


e is obeerved. An order-of-magnitude 
culation shows the eer fed this explanation. 
The measured ittivity of sample at 125° C. 
was 4,100, while the permittivity of the cubic phase at 
this ture and its temperature coefficient would 
be 6,600 and — 5 per cant per deg. O., as obtained by 
extrapolation of the Curie-Weiss law which holds 
above the Curie point. Values for the tetragonal 
phase are more difficult to extrapolate since no 
empirical law has been found for the part of the 
curve just below the Curie pomt. By continuing 
the slight upward curvature found between 105° and 
118°, & permittivity of 2,200 and a temperature 
coeficiant of + 8-5 per cent per deg. C. has been ~ 
estimated for 195? C. Using the logarithmic mixture 
law, it 13 found that 55 per cent cubic and. 
45 per cent tetragonal r will give 

permittivity of 4,100. The resultant tem- 
perature coefficient caloulated with theee proportions 


ture . 
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ig then — 1 oenb per deg. O. The value found 
was about — 1-4 per cant per deg. O. 

The question of whether the transition at around 
120° O. is of the first or second order waa still open 
reoen&ly?, although several papers have now appeared 
reporting in favour of a first-order transitions. The 
finite temperature change (of very roughly 0-8 deg. C.) 
which we found necessary to cause the iti 


hysteresis due to the need to activate the system over 
& free energy barrier is a well-known feature of 
first-order transitions. : ; 

It tay be argued thai internal strains of the 
ceramic are causing the obeerved effect, which may 
be likened to a mechanical yield-point phenomenon. 
Nevertheless, any lanation based on a second- 
order transition woul be difficult, since the structure 
would be continuously and so the permit- 
tivity should also continuously. 

It should be mentioned that the barium titanate 
used was particularly pure’. The sample had been 
fired in & uniform ture enclosure and cooled 


slowly from the flring temperature to minimize 
Internal strains. 


Thanks are due to British Dielectric Research, 
Ltd., for permission to publish this note. 


K. W. PrESSNER 
K. A. Coor 
British Dielectric Research, Ltd., - 
38 Wood Lane, 
London, W.12. 
Jan. Il. 


! Kay, H. Y, Acts Cryn., 1, *99 (1048). 
a oc M. G. Popper, P., and Rushman, D. F., Matere, 160, 68 


Pore-Size Distribution of Porous Iron 
Ritter and Drake! have roved the usefulneas of 


measuring the tration of mercury under pressure, 
Hi order to- olaeldato tha pomas. Gis 
various substanoes. From elementary theory, it 


follows that for the radius ry 
preesure p : 


(1) 

where c is surface tension and 6 is contact angle. 

Substitution of 6 — 480 dyne/om. and 6 = 140° 

gives : 

75,000 
p 





f» -— A. (p in &tm.). 


(diameter, E 4 mm.), 
oarbonyl-iron powder ; particle-size 
of the powder, determined ‘mi 1 
in Table 1. 


NATURE 


b 


of , 


683 


= Table 1 





The second sample was obtained by reduction of 
a doubly promoted iron ostalyst for ammonia 
synthesis. The catalyst contained 8 por cent of 
aluminium oxide and 1] cent of potassium oxide 
before the reduction. reduction was performed 
in & stream of pure hydrogen for 70 hr. at 450° O. 
As mercury shows a tendency to wet the surface ^ 
of a freshly reduced iron catalyst, the sample was 
made passive in a stream of hydrogen. containing 
about 0-1 per cent oxygen? for 48 hr. ab room 
temperature. 

The total pore-volume of both samples was 
calculated from the difference of specific volumes in 
helium and The surface areas were 


method for the evaluation of the monolayer capacity 
(for the molecular area of nitrogen 16-2 A." was 
used). The results are given m Table 2 (cols. 1 and 2). 


Table 2 





The penetration was measured in an 
&pperatus as by Ritter and Drake!. The 
maximum pressure obtainable was 1,100 atm. 
From a plot of the mercury-filled volume versus . 
pore-radius, it appeared that the total pore volume 
of the carbonyl-iron tablets was comp y filled ata 
preesure corresponding to a pore-radius of about 
1000 A. In the case of the iron catalyst, however, 
about 10 per cent of the volume remains empty 
at the highest pressure obtainabls, Ihe distribution 


dV : ; 
curves, -i (r), given in the accompanying figure, 
were oaloulated by graphioal differentiation of the 
experimental curves. 
lo cheok the results, the surface area (F) was 
calculated from the distribution curves with the help 
of the formula : 


r- | (Ha ~[ 2) 


gas adsorption data and, for 
the oarbonyl-iron, also with the value caloulated 
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them from curves. The resulta obtamed 
have shown that, contrary to expectations, electron 
impact has little influence on the properties of barium 


8 


The experimental arrangement used for these 
measurements was similar to that described earlier, 
~the only difference bemg that the ionization ga 


8 


d F/dr (107* om.*/angstroim) 


8 





u^ (angstroms) 


Poreairs dwirbuton of en iron estar; 
distribution of carbonyi-iron aie 
from the particle-size distribution (from miarogoopio 
er o s ie el ). 
l 5 of ‘Table 2 gives the values the mean 
pore-radii calculated in the usual manner by dividing 
twice the pore volume by the Brunauer-Emmett- 
Teller surface area (7, = 2V|F). These values 
deviate from the pore radius at the maxima of the 
distribution curves (ool. 6), which is due to the non- 
symmetrical form of the distribution curves. 
P. ZwrwrARING 
H. L. T. Koxs 
Central Laboratory, iani a in Limburg, 
Geleen. 7. 


: pore-sire 


alias H. La and Drake, L O., Indus. Eng. Chem. Anal., 17, 782 


" * For a recent review, see Carman, P. O., J. Pkye. Chem., 57, 56 (1053) 


3? Kipaman, B., and Temkin, M., Acta 'Pkyeioockwn, (U.8.8.R.), SL 
267 (1946). 


Influence of Electronic Impact on the Rate of 
Sorption of.Gases on to Getter Materials 
Ta observations by Reimann! and Lukireki and 

Ptixyn! showed that the low rates at which some 

gases (carbon monoxide, nitrogen and hydrogen) are 

Ae by magnesium getters can be increased oon- 

aiderably if the gas molecules are converted into 

other particles (for example, atoms or ions) by the 
impact of electrons. The view that this phenomenon 
ia & general one, also existing with other getter and 
gas combinations, has been supported by some 
experimental evidence. Haase’, for example, who 
was the first to use a Knudsen gauge for investigation 
of getters, observed that barium getters only sorbed 


wards evaporated at the very low pressure of 10 mm. 
Even under these stringent conditions, the gettering- 
rates obtained were of the order of only 10 am.*/sec. 
for a getter area of 120 am.*. This result 

to show that gettering-rates of the order of 1,000 om.?/ 
Beo. a8 observed when measuring with ionization 


gauges at such low pressures‘, are mainly due to the 


electron impact occurring in those gauges. 
Recently I have had an o 


pportunity of using & 
Knudsen gauge (for the loan of which I am mdebted 
to Messrs. W. Edwards, Crawley, Sussex) in oom- 
bination with my flow method by which gettering- 
rates can be measured directly* instead of deriving 


on the far side of the oepillary (right-hand gide of 
Fig. 1, ref. 4) was replaced by the Knudsen gauge, 
which had a sensitivity of 3 x 10-* mm. mercury mm. 
scale. To this gauge a aide tube of $0 mm. diameter 
was oonnected in which the getter and the diode 
used for the electron i were located. 
The total volume on the far side of the capillary was 
about 1 litre. 

For pumping, a@ single-stage and a two-stage 
diffusion pump in series were used. These were 
operated with silicone oil, omitting any liquid-air 
traps. After the glaas equipment had been baked 
for between one and three hours, a preesure of about 
1 x 10-7 mm. was measured in the Knudsen gauge. 
Immediately after the bake, gas adsorption on the 
glass surfaces (total area about 1,000 am.*) was 
tested. Using a preasure of 6 x 10-* mm. on the 
pump side of the capillary, this adsorption came to 
an end after 80 sec., "hd ecpus obtatusd and 
the same conditions by a barium getter (area 8 orn.!) 
was detectable for about an hour. 

The barium getters were deposited from KIC- 
getter wires at preasures between 10-* and 10-* mm. 
During measurement of gettermg-rates, the ` 
above the getter was between 10-! and 10 mm. 
The electron impect was generated in a diode con- 
sisting of either a tungsten or tantalum cathode and 
an anode made from either nickel or tantalum sheet, 
located at a distance from the cathode varying 
between 5 and 35 mm. The anode voltage was 100 Y., 
and the electron current about 10 m.amp. The 
influence of the hot cathode alone on the value 
measured. for the rate of sorption was negligible with , 
carbon monoxide and ee but of considerable 
magnitude with hydrogen (~ 500 em.*[geo.) - 

As shown in the &o00 ying table, high gettering- 
rates were obtained the pecan barium — oxygen 
and barium ~ carbon monoxide without any electron 
impaot. It was carefully checked that these high 
rates were neither due to, nor influenced by, the 
electrons passing in the ionization gauge in the 
manifold (left-hand side of Fig. 1, ref. 4) or by the 

tential acroas the heater of the Knudsen gauge 

10 V.). 

During the experimenta, the getters were kept ab 
different tures in the range 50°-220°C. 
Within the accuracy of the measurementea a tem- 
e of the gettering-rate could not 

detected, which means that this dependence was 
equal to or leas than 10 per oent for barium — carbon 
monoxide and equal to or leas than 2 per oent for 
barium — oxygen. From the latter value ib can be 
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concluded that the appropriate activation energy is 
smaller than 0-05 k.cal.{mole. These activation 
energies are much amaller than those measured by 
Arirumi and Kotani’ and Kobayashi and Furaya'* at 
higher preasures (5-8 k.cal./mole). 

Acknowledgment is made to the Engineer-in-Chief 
of the General Post Office for permission to make use 
of this information. I also wish to thank Mr. R. E. 
-Thorne and Mr. J. H. Phippen for their assistance 
in the experiments. ` 

B. WAGNNHE 
Electronios Division, 
Post Office Research Station, 
Dollis Hill, London, N.W.2. 
Dec, 14, 

*Relmann, A L., Phil. Mag, 16, 673 (1053); 18, 1117 (1084). 
t Lukiraki, P. I., and Püxyn, B. W., £ Phys., 71, 839 (1031). 
` Haase, G., £. angew. Phys , 8, 188 (1050). 
* Wagener, &., Proc Inst. Fiec. Eng., 99, Pt. III, 135 (1052). 
* Arizani, T., and Kotani, B., J. Phys. Soc. Japan, 7, 300, 422 (1952). 
* Kobayashi, Az and Furaya, B., J. Phys? Soc Japen, 6, 238 (1951). 


Preparation of Dephosphorized Casein 
by an Enzymic Method 


Plimumer and Bayliss! showed as early as in 1906 
that the phosphorus of casein could be completely 
removed as inorganic phosphate by the action of 
l per oent sodium hydroxide at 37? C. in 24 hr. 
Acidification of the digest after the completion of 
dephosphorylation precipitated a substance re- 
sembling casem. Rimington* analysed the dephoe- 
phorized casein for ite nitrogen distribution and 
noticed little difference in composition from that of 
casein except in amide and arginine nitrogen. The 
low values obtained in these two cases were evidently 
due to the hydrolytic action of alkali on these oom- 
pounds with the production of ammonia. Plimmer 
and Lawton! fourd besides that by the action of N/4 
alkali on casein there was formed in addition to 
casein @ substance or mixture of substances re- 
sembling a primary proteose. The use of alkali as a 
dephosphorylati agent was considered to bé 
undesirable for these reasons. 

Enzrymic methods have come into vogue recently 
m studies of this type. The preparation of dephos- 
Phorized phosvitin by Mecham and Oloott* and of 
P horus-free ovalbumin by Perlmann* deserves 

montion in this connexion. In the present 
investigation purified preparation of phospho- 
protein phosphatase obtained by us from ox spleen' 
has been used for the preparation of dephosphorized 
casein. For the preparation of the protein the follow- 
ing method has been adopted. 

l litre of the digest containing 25 gm. of casein, 
25 ml. of the pure enzyme preparation (283-5 phos- 
phatase unita per mgm. of protein nitrogen) and 
thioglyoollic acid (activator) to a final concentration 
of 0-001 M was adjusted to a pH of 6-0 by veronal- 
acetate buffer. At the end of 24 hr. incubation at 
37° C. a further quantity of enzyme preparation 
(10 ml.) was added to the digest. A precipitate had 
begun to separate by this time. When there was no 
more Increase in the liberation of morganic phoe- 
phorus (96 hr.) the precipitated protein was separated 
on the centri , washed repeatedly with water and 
a a AE The air-dry product weighed 
16:5 gm. 

The protein is & white amorphous powder lighter 
than casein. It is relatively insoluble in water. Ibis, 
however, soluble in dilute alkali and its solubility in 
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dilute acids ia greater than that of casem. It can be 
precipitated from ite alkali solution by acidifying to 
pH 6-0. There seems to be thus a shift in the iso- 
electric point of casein to the alkalme side during 
its dephosphorylation, presumably due to the re- 
moval of the phosphoric acid groups. 

The protein has a nitrogen content of 15-7 per 
cent and contains about 0-03 per cent of phosphorus. 
Its content of arginine, histidme, cystine and trypto- 
phan as determined by standard chemical methods 
resembles closely that of casein. No drastic changes 
appear to take place during enxymio dephosphoryl- 
ation. The protein has also been found to be readily 
attacked by proteolytio enzymes. Alkali-dephos- 

horylated casein is attacked by these enzymes with 

I , possibly due to some racemization having 
taken place during alkali treatment. The lowering 
in nitrogen content brought about by alkali is another 
serious defect in the use of this reagent as a dephoe- 
Phorylatmg agent. Since these drawbacks are 
eliminated by enzymic dephosphorylation, phospho- 
protein phosphatase should prove to be a useful tool 
m studies on dephosphorylated proteins. 

The complete ammo-acid make-up of the protein 
is under investigation, and details of this work will 
be published elsewhere. 

T. A. BUNDABRAHAJAN 
P. S. SARMA 
University Biochemical Laboratory, 
Madras 25. Deo. 14, 
1 Phmmer, E. H. A., and Baylies, W. AL, J. Physiol., $3, 489 (1006). 
' Rtmington, O. D , Biochem. J., #1, 204 (1917). 
* Pitmmer, R. H. A., and Lawton, J. H. T., Biochem. J., 33, 530 (1939). 
Mor K., and Oloott, H. B. J. Amer. Chem. Soe., 71, 3670 


! Pectmann, G. H., J. Gen. Physiol , 88, 711 (1952). 
*Sundararajan, T. A, and Sarma, P. B., Biochem. J., 66, 125 (1054). 


“Role of Plasmagenes’’ 


Ix Prof. C. H. Waddington’s review of the book by 
Boris Ephrugsi, 'Nuoleo-cytoplasmio Relations in 
Mi rams’’!, the major adverse criticisms do 
not, in my opmion, stand up to close examination. 

First is the imputation that Ephrussi does not 
understand, or at least recognize, that “A property 
of genetic continuity is attributed to both nuclear 
genes and plasmagenes, but the evidence for it ts of 
quite different, in fact almost opposite, nature in the 
two cases. Nuclear genes are considered to exhibit 
genetic contmuity because they contmue m existence 
throughout lengthy series of crosses, eto., whereas 
the evidence for the continuity of eH is 
the fact that if they are got rid of they oannot be 
regenerated’. Now the fact is that, whereas nuclear 
genes and plaamagenes have been detected on the 
basis of somewhat different criteria, their common 
attribute of genetio contmuity is based on easentially 
the same properties and observations. In so far as 
present knowledge permits the definition of plasma- 
genes and nuclear genes, Waddington might have 
more soundly them along the following 
Imes, which would have led to a quite different 
approach to the point at issue. 

(1) Neither a nuclear gene nor a plaamagene is 
recognizable unleas found in differential states of 
activity and mactivity, or presence and absence. 

(2) Both are considered to exhibit genetic continuity 
because they continue in a lengthy series of cell 
generations over which some characteristic referring 
beck to the ‘gene’ is faithfully recurrent. 


086 
(8) So far as one really knows, neither oan be 
ted. 


(4) The two types of genes are distinguishable 
because in sexual reproduction nuclear genes follow 
precise segregational patterns based on chromosomal 
mechanics while cytoplasmic genes do not. T 


them in the past. (This point has often been ignored 
Dy geneticists: Dub M ODMAGBA y Hoard By paras 
on pp. 116-118 of his book.) 

Second is Waddington's objection that bringing 
plasmagenes into play to explain differentiation leads 
to confusion. His argument is that “Either the 
plaamagenes arise de novo during development, in which 
DU ps sre nse SR 
bility of which is used as a means of ; 
or they are all present, t, possibly in an inactive form, 


in the unfertilized in which case they are nothing 
bub our old and discredited friends the ‘organ- 
forming substances’ under & new name 
and with their hair curled in the latest fashion". 

In all fairness, it should have been pointed out that 
any difficulties in the interpretation of differentiation 
that arise out of the second alternative apply to 
nuclear genes ag well as plasmagenes. 

Third, in the final paragraph of the review, 
Waddington states: “True, he [Ephrusei| starts off 
pp Hie wrong ot areas cu ene AT p A 
that development involves a ‘differential [ ] 
must have its seat in the cytoplasm’, but drawing 
the complete non sequitur that "if the lagm 
causes differentiation it must be endowed the 
power of perpetuation of oell-type' ". This state- 
ment of non sequitur is based on the quotation 


of two isolated fragments taken out of context, ' 


and appears to me to be & serious misrepresenta- 


tion of Ephrussi’s position. Actually, in the text, 
both before and between the two fragmenta ted 
in the review, there is t ma that 


establishes the general line of argument. Feeen ally 
this material is in reference to highly significant 
experiments in tissue ,culture, which show that 
differentiated cell types may breed true indefinitely. 
o Al ce mc t a pg 
drawn fallaciously from irrelevant Refer- 
ence to the text olearly shows that has not 
been guilty of such an error, since his statement in 
question is not derived from the purported premise 

but is reasonable interpretation of & set of inventis 
tional observations that are under discussion. 


ADRIAN SERB 
Department of Plant Breeding, 
Cornell University, 
Ithaca, New York. 


1 Nature, 178, 754 (1963). 


I WELCOME the opportunity to try to olarify a 
little further the difference of opinion between Prof. 
Srb and myself, which concerns rather the question of 
how the ‘plasmagene’ theory should be incorporated 
into general biological thought than the particular 
instance of Ephrussi’s book, as to the high value of 
which we both agree, though it seems from different 
pointa df view. 

: Tho point I wished to make in my review was that 
many approeches to the .piaexongene problem" geem 
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to me to take it back-to-front. Thus Srb himself 
suggests that we should starb by defining plasma- 
genes ; Wo gives fous tora siok say m oHocb Ibal 
they are just like nuclear genes except that they 
happen to lie in the cytoplasm ; and it is only m his 
fifth and last that he raises the “criteria and the experi- 
mental means for the detection of plasmagenes’’, which 
to my mind is & demure way of hmting that quite 
possibly no such entities as have been defined exist 
ab all I believe that & more useful method of dis- 
cussion would be to start from the ical facts 
eee ete de es es eee 
Prof. 8rb’s second paragraph does not persuade me 
to ahange my opinion that it is more dificult to 
&ocount for & process of change (of oell-type during 
differentiation) in the face of two sets of persistent 
entities (genes and plasmagenes) than of only one set. 
As to the two quotations referred to in his third pera- 
a a 4 of Ephrusei'e 
The two sentences which te them rather 
band ig reinforce than do coniradist te possibility 
that the persistence of differentiated oell-types is due 
more to irreversible nuclear changes than to oyto- 
plasmic determmants; and they certainly do not 
refer to the tissue culture evidence, which in any case 
does not prove the point one way or the other. ` 
I am glad to reiterate the point with which I ended 
my review. The great merit of Ephrusei's book is 
that, starting by an expoartion of the arguments 
which have led many people to suggest that tho idoa 
of plasmagenes gives us & lanation of de- 
vel d de ee te the more 
cautious and empirical . His discussion, in 
the Addendum to the main body of the book, of the 
criteria for the iom- of p (to which 
&rb refers) is particularly valuable; but the whole 
progreemion of his thought is, as I hope I sufficiently 
of the test interest, and makes his 
book ane of ou im the history of 
fe ee rebus 
mental with which biology is oonoerned at the 
present time. 
È O. H. WADDINGTON 
Institute of Animal Genetics, 
West Mains Road, 
j 9. 
Feb. 15. 


Are Inbred Strains Suitable for Blo-assay ? 


GnaunupeeG! has directed attention to two 
properties of inbred strains which should counsel 
caution in their use for some experimental purposes : 
(1) They cannot be relied upon to remain constant 
in their heritable properties with the passage of time, 
and may diverge quite rapidly when split up into 
separate sub-strains and colonies. (2) They do not 
constitute phenotypically uniform material, but may, 
on the contrary, ee ee 
F, hybrids between strains 

"This second proposition, for which Livesay* 

i evidence in 1980, cale into 
question the established practice of using inbred 
material for the bio-assay of food factors, hormones, 
drugs, poisons, pathogens, eto. In such experimenta 
precision in the estimates, and henoe uniformity in 
the test organisms, is of the highest importance. 

Thi aha anien mona jn Hic ameay are of uke 
type usually termed ‘physiological’, whereas the 
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les cited by Grüneberg all relate to morpho- 
logioal variation. None the leas, the Interpretation of 
the phenomenon advanced by Robertson and Reeve? 
and by Rasmuson‘ would imply that we are deali 
with a general biological law which must be 
to SPRY no leas to ‘physiological’ than to ‘morpho- 
logical’ characters.  '"Ihe more vere da in- 
dividuals,” write Roberteon and Reeve, ' Carry 
a greater diversity of alleles, and these are likely to 
endow them with a greater biochemical versatility in 
development. This will lead to... a reduced sensit- 
ivity to environmental variations, since there will be 
more ways of -overcoming the obstacles which 
such variations put in the way of normal develop- 
ment." 
Two iments on variation in & ae tae : 
character have, in fact, just been published. Yoon’ 
has found in mice that F, hybrids are less variable 
in time of vagmal opening than the strains. 
Maynard Smith and Maynard Smith’ working with 


Drosophila subobsoura have found a vari- 
ability in rate of devel t associated with 
ity for a marked chromosome. i 


We have recently conducted experiments with 
mice on the variation of & character chosen to be of 
the measured in bio-assay, namely, the dure- 
tion of narcosis following the intraperitoneal mjection 
of 0-10 mL per gm. body-weight of a dilution of a 
proprietary preparation (‘Nembutal’) of pentobarbital 
sodi 


um. 
We compared the variability in of samples 
of three stocks of mice: inbreds the OS7BL 


strain, F, hybrids from O57BL 9 x O8H d crosses, 
and random-bred albinos supplied by ‘The Mousery"', 
Rayleigh, Essex. Unfortunately, it was not le 
to in & sample of the other parental strain 
(C8H). The duration of narcosis was expressed as 
the logarithm of the number of minutes elapei 

from the abolition to the reappearanoe of the righting 
reflex. The logarithmic transformation was adopted 
in order to eliminate dependence of the variance upon 
the mean, and was found to be satisfactory for this 


P There were indications of differences in response 
both between the sexes and among different litters. 
In order to eliminate these sources of variation, the 
withbin-litters sums of squares. 

Two similar experiments were done on two separate 
occasions. On each occasion the three groups of mice 
were tested concurrently. In the second experiment, 
the hybrids were given a larger dose to compensate 
for their greater resistance to the drug. AN mice 
were in the age-range 4—7 weeks, and those belonging 
to the same group in the same experiment were 
always born within the same eight days. The results 
of the two experiments were in substantial agreement, 
and are set out in the acoompanying table. 
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It will be obeerved that the 
variance of the response is 
about three and a half times as 
great m the mbreds as in the 
hybrids. The difference is stat- 
istically highly significant, as 
judged by the s-test (P « 0-01). 
In terms of a hypothetical bio- 
amay experiment, three and a 
half times as many of the in- 
bred as of the hybrid mice 
would have to be used in 
order to oebtam results of 


0 
0 
0 
0 
0 
0 


ooo 


the same accuracy. 

More surprisingly, although the ''Mousery" mice 
are as expected more variable than the hybrids, they 
are nob more variable than the inbreds. On the 
contrary, the inbreds are more variable by half as 
much again. This difference, although not formally 
significant, should be regarded as suggestive, since 
the variability of the ''Mousery" mice was almost 
certainly over-estimated in this experiment. It was 
not known which of these mice were litter mates. 
Hence the sum of squares used to estimate their 
variance includes a component which was eliminated 
In the analysis of the other two groups, namely, 
that due to differences between litters. 

A more clear-cut mdication that genetically 
heterogeneous random-bred mice may sometimes be 
lees variable than inbred material was obtamed as 
early as 1989 by Emmens’, who compared the 
variability of response to cwtrone of a sub-stram of 
the CBA inbred strain of mice with that of a random- 
bred mouse colony. Tho variance of the inbreds, 
derived from the slope of the probit dosage — 
curve, was about two and a half tames that of the 
random-bred mice, and the differance was statistically 

Whether random-bred material is more or less 
uniform in & given case than mbred will, of course, 
depend upon circumstances which melude the 
particular character which is measured and the 
genetical composition of the stocks whioh are com- 


genetic variability among the random-bred organ- 
ims, making for phenotypic variability, and their 
greater heterozygosity, making for phenotypic 


uniformity. 

The -evidence that the widely adopted 
policy of using inbred strains for bio-assay may be a 
mistaken one, and that inter-strain F, hybrids are 
to be preferred. Such material combines the genetic 
uniformity of inbred strains with the ‘buffering’ 
action against environmental variations which 

We are in receipt of a research grant from the 
Agricultural Research Council. 


1 Griineberg, H., [wes p. 674 of this asue of Nature). 
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! Yoon, Chal H., Genetics, $8, 704 (1053) (Abstract). 

* Maynard Smith, J., and Maynard Smith, 8, J. Genet , E9, 152 (1034). 
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Occurrence of Chthamalus stellatus 
(Poli) in Fair Isle and Shetland 


Tun Mediterranean/Atlantio littoral barnacle, 
Chihamalus stellatus (Poli), is at the northern limit 
of ita range in Britain, and is confined to the south- 
west, west and north coasts. In the English Channel 
it i8 not recorded east of Swanage! and Flamanville ; 
but there are & few old records for two places far 
beyond these lmits—at and near Heligoland (recorded 
several times during the nineteenth oentury?, but 
stated to be absent by more recent authors), and m 
the harbour at Anholt m the Ka b (present 
March 1918, but absent in 1034 t). The most northerly 
records to date are those for north-east Scotland? 
(confirmed during 1951 by Dr. J. R. Lewis and me), 
where the species is finally represented only by sparsely 
scattered, but well-developed, Individuals ; Stephen- 
sen’s record for ‘Norway, B. of Lofoten”! would 
appear to be in error. 

It is therefore of interest to record the presence 
of C. stellatus on the mainland of Shetland, as well 
as on Fair Isle, during June 1052; in all cases 
OMAamalus occurred above a belt of Balanus 
balanoides : 

l. Shetland (June 24): Chihamalus scarce on the 
only exposed coast examined, in the south-west of 
the mainland (in Muckle Sound, just north of Spiggie 
Voe ; tion 50? 56’ 467 N., 1° 20¢ 827 W.). Eleven 
or tiie Inger benka were colloid: and measured 
as follows: mean rostro-carinal : 7-6 mm. 
(range 4:8-10:0 mm.); mean b 6-7 mm. 
(4:6-9-5 mm.). Only three of these specimens were 
growing sufficiently close together to have been 
capable of croas-fertilization, and only these contained 
early-stage embryos. 


. (u) South-west 
ent, on very exposed reefs 

thouse (59° 80’ 50:7’ N., 
1° 89’ 7:4" W.); twenty-six of the larger barnacles 
were collected, and nineteen specimens 
measured, a3 follows: mean length 9-0 mm. (range 
6-1—11-2mm.), mean breadth 8-9 mm. (6-0—12-2 mm.). 
Sixteen of the twenty-six barnacles contained develop- 
ing embryos; the least developed were at a very 
early stage, but the most advanced were quite 
ee ee Det 
mean of twenty-five from largest barnaole),' with 
some ready to release nguplh. 

The sizes of C. stellatus at these new northern 
limite of its range ee 
and maximum sizes & ‘the Firth of Olyde 
(personal obsérvations), the Isle of Man*, and Lanoe- 
ahire, and with the largest mean sizes recorded near 
Plymouth (6-0 mm. mean diameter at, an estimated 
age of four years)! and near St. Malo (0:3 mm. after 
three years growth in an exposed situation)’. The 
sizes of the largest barnacles suggest at least three 


or four years growth. Thus growth is not mhibited . 


and there was no evidence of abnormal mortality or 
sterility of either young or old barnacles, such as 
might be expected if, as has been suggested by 
several authors, low winter temperatures were oritical 
for survival of the species at the northern limita of 
its Tange. 

These observations lend rt rather to the view 
that tho present over-all limite of distribution of 
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C. stellatus on British coasts are probably determined 
by factors affi gurvival of the planktonio larval 
stages rather than of the hardy barnacles. In 
this respect it 18 of mterest that at least some larvse 
in Shetland waters must have survived lower summer 
surface seawater temperatures (maximum in August 
11°-18° O.) than are normally found anywhere else 
A ee ee ee 

5,9. 


suggesting that both the reported failure of the early 
and late broods in the seouth-weet!, and the absence 
of O. stellatus east of , are due to environ- ' 
mental factors that are unfavourable for survival of 
larves in some respect other than a direct temperature 
effect. These unknown limiting factors could be a 
shortage or absence of suitable. planktonic food 
organisms at pe Spee time of year, and/or a 
generally unfavo le chemical environment (cf. 
the observations of W 1® on the poor survival of 
larvae of certain other marine invertebrates in Channel 
water as compared with Atlantic water). 


H. T. POWELL 
Marine Station, » 


Jale of 
Deo. 18. 
1 Moore, H. B., and Kitehing, J. A, J. Mar. Biol. Aseoc. U.K., 83. 
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Ants Myrmica rubra L. and M. scabrinodis 
Nylander as Intermediate Hosts of a 
Cestode - 


Dunmrsa recent ecological investigations of the. 
ant fauna of heather moor in the weet of Scotland, 
two of the commonest species in this region, Myrmica 
rubra L.1 and M. scabrinodis- Nylander, have been 
found to be acting as the intermediate hosts of a 
cestode. The oystioerooids lie freely in the body 
cavity and are extruded as soon as the cuticle is 

They are ellipsoidal in shape (Fig. 1), 
measuring 530—700 u by 840-400 u, are very active 
and contain numerous calcareous granules. No 
suggestion of & cercomere has yet been seen. The 
larval goolex is often extruded very soon after the 
oysticercoid is removed from the ant and placed in 
saline. In most cases the scolex breaks away from the 
cyst, the rupture occurring at the base of the larval 
neck, and thereafter it progresses by movements of 
the suckers. 

The dimensions of the scolex vary with the state 
of contraction; but in ite relaxed condition ib is 

roximately 800u long by 180 in diameter. 
The roetellar ring is 00-00 n in diameter and consista 
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Fig. 1 


of & double row of T-shaped hooks pointing outwards 
(Fig. 2), 18-16 in length and numbering about 
180. The hooks of one row alternate with those of 
the other. The roetellum is invaginated in the soolex. 
The four suckers, 50—85 u in diameter, are each armed 


with one row of hammer-shaped hooks 
B 134 in length (Fig. 3). There are about 240 per 
sucker, all pointing towards 


l yoo, 
x un 


The cysticercoids have been found in males, queens 
and workers of both species, the infected ants being 
detected by an unna dark chocolate coloration 
affecting whole outicle, compared with the dark 
reddish-brown tint of non-infected individuals. This 
colour differance may be due to the formation of a 
ee i 
Estimates on dissection of five 
individuals, of both species, from those regions 


other than grouse-moor. 
Experimental proof of the identity of the oysticerooid 
is not yet available. 

This appears to be the first recorded instanoe of 
the above two species of ant acting as the intermediate 
hoeta of a cestode. M. F. Jones and M. W. Horsfallt, 
in the United States, have given an acoount of Teira- 
morum casspitum L. as an intermediate host of 
R. (Hodlketna) eoMnobothrida (Megnin, 1881), and 
Oh. Joyeux and J.-G. Baer, in France, mention Tetra- 
morium semilaeoe André’, also Pheidols mp.*, as trans- 
mitting the same worm. The latter authors further 
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Diurnal Rhythms in Periplaneta 
americana L. 


by keeping the inseota 
under constant light, when activity becomes random ; 
normal activity is, however, continued for at least 


- three days under the new conditions. A similar 


rhythm occurs in Periplaneta americana. 

The type of carry-over of the rhythm under new 
conditions that & hormone may be involved 
in the control. of activity rhythms. Experiments 
have been performed in which two P. americana 
cockroaches have been joined together in parabioais. 
The top cockroach, which had had the legs ramoved 
and was immobile, had previously bean subjected to 
normal conditions of light and darkness and been 
found to have & normal rhythm of activity ; the 


' bottom, mobile cockroach had been left in constant 


S up for ita whole life and had no rhythm of activity. 
activity of this parabiotio pair was then measured 


' under constant light and they were found to have a 


rhythm of [sebo sdb qur cloeely to that of 
the ‘normal’ top If left in constant light 
over'& period of six or seven days the rhythm was 
gradually lost. The reverse positions were also tested, 
the p aep having before perabioais no rhythm, 
and bottom mobile one a normal rhythm. The 
bottom oockroach continued to show a normal 
rhythm of activity. 

Oloudsley -Thompeon?* has shown that the light acts 
through the compound eyes and ocelli; painting over 
both causes a loss of rhythm. He also showed that 
decapitation caused a loss of rhythm, a feature which 
is well known in other insects where decapitation 
causes complete cessation of activity. Roeder main- 
taine* that the head ia exert & contro] 
over locomotion. If this be so, the of rhythm 
after decapitation does not so much indicate the 
position of the controlling centre of the rhythm, aa 
that there has been interference with the mechanism 
by which it is effected. 

Two cockroaches which had been kept in constant 
light and had no rhythm were joined together, the 
eyes of the bottom mobile one painted over, and the 
pair placed in normal light and darkness A normal 
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rhythm of activity was developed. After painting 
over the eyes and ooelli of both coakroaches of a parr 
in which the top one had no rhythm and the bottom 
mobile one & normal rhythm, the parr still showed a 
normal rhythm, but lost it in two days. 

It would appear from the foregoing experiments that 
& secretion, carried in either the blood or tissues, 
is involved im the production of a diurnal rhythm 
of activity in the cockroach. 

Work is p Ing on an investigation of the 
region forming the secretion. 

JANET E. HARKER 

Sub-Deperb&ment of Entomology, - 


! Gunn, D. L., J. Bap. Biol, 17, 267 (1940). 

Manon Ea Hs Bep. Biol., 17, 278 (1940). 

1 Cloudaley-Thommpson, J. Idnn. end Mag. Nat. Hist., 6, TOS (1063). 
‘Roeder, K. D., “Insect Physiology" (New York, 1953). 


Effect of Mineral Status on the Con- 
centration of Rubber in Hevea 
brasiliensis 


UNDZHR certain conditions, Hevea brasthensts will 
respond to the application of fertilixers!*, which may 
ions (aad yl or abbas cer Cet This 
Inorease is attributed to the enhanced 
growth and vigour of the tree, whioh consequently 
or E ee There is, however, 
no published evidence to show that the rubber 
concentration within the tissues can be influenced 
by the mineral status of the plant. The following 
deecribes briefly the main results of an experiment 
which bears on this point. 

Seedlings of clone Tjirendji 1 were grown in sand 
culture under conditions of complete nutrient supply 
and also with a deficiency or low level of nitrogen, 
sulphur, phosphorus, magnesium, potassium, calcium, 

manganese and boron. The plants were sampled 


etams and petioles were bulked together, dried, milled, 
extracted with warm benzene and the rubber m the 
extract determined after evaporation and alkaline 


lysis‘. 

The values obtained for the total dry weight of 
shoot and roots per plant for the lete nutrient 
treatments were significantly higher those of 
all other treatments with the exception of boron 
deficiency, which did not show a depression until the 
last sampling. The between the complete 
nutrient plants and those of other treatments became 
were observed in planta without, or with low supplies 
of, each of the elementa except calcium and boron. 

At the first sampling the ‘complete nutrient’ plants 
contained a algnificantly higher concentration of 
rubber in the stems and petioles than plants receiving 
other treatmenta. The decrease obtained m the boron- 
deficient planta was striking even though they did 


not axhibrt leaf symptoms and appeared. visually, to 
be the most healthy and vigorous planta in the 


I t. 
At the second sampling, when the plante were five 
months old, the rubber concentration in the stems 
and petioles of the complete nutrient plante was still 


significantly higher than for the plants deficient in 
iron or boron. The rubber concentration was par- 
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ticularly low m the boron-defloient plante, which did 
not differ significantly from the complete nutrient 
plants in respect of dry weight plant. 

At the seven-month stage the weight yield per 
pa for each deficiency waa significantly lower than 

the complete nutrient plants. The concentration 
of rubber im the stems and lolee, however, generally 
exceeded that of the comp nutrient plants except 
for boron deficiency. Ib was apparent that whenever 
the dry weight yield per plant was low, the rubber 
concentration tended to be high. 

Thus ib was inferred that mineral status will only 
have a direct effect on rubber concentration im the 
earlier stages of growth when the yield differenoee 
between complete nutrient and deficiency treatments 
are relatively small. The gradual decrease in the 
rubber concentration observed with each successive 
st pias th = pcan aire Been ae E 
portion of non-latex producing tiasue and the mode 
of expression of the results as a proportion of the 
total stems and petioles per plant. If it proves 
possible in future work to estimate the rubber in 
newly produced leaves or young tissues, a direct effect 
of mineral status on rubber conoentration may even 
be obvious in old planta. 

The concentration of the withheld nutrient in the 
laminw of the deficient plant was usually lower than 
that in the complete nutrient, although this was 
not.always so for the sulphur- and iron-defloiency 
treatments. 

The results demonstrated that nutrient deficiencies 
caused a reduction in the rubber concentration of the 
bulked stems and petioles in the earlier stages of 
growth only, before the differential effect of mineral 
treatment on yield response had become acute. The 
total rubber content of the plant was, however, 
governed by the dry weight production, which m 
turn was dependent on mineral status. Aooordingly 
it must be expected, under fleld oonditions, that 
where nutrient deficiencies are sufficiently severe to 
Cause BD & iable decrease m the vigour and dry- 
weight p ction of the plant, & smaller yield of 
rubber tree will result. 

A er account of the experimental results will 

ie LL cl i NÉ 


E. W. Borrz-Josnmss 
Rubber Research Institute of Malaya, 
Kuala Lumpur. 
Dec. 18. 
AES O. G., and Owen, G., J. Rub. He. Inst. Malays, 19, 167 
rrr D. H., and Hodnett, G. HL, Emp. J. Mp. Agric., 81, 181 


t Haines, W. B., Fmp. J. Map. Agrio, 14, 182 (1045). 
* Bolle-Janes, H. W., J. Red. Hes. Ins. Malays, 14, 183 (1064), 


Significance of the Ratio between the Water- 
soluble Aromatic and Nitrogen 
Constituents of Apple and Pear in 
the Host-Parasite Réladionihiss of 
Venturia Species 


VARIOUB workers have directed attention to the 
possible importance of aromatic host constituents in 
associations between plants and path 1-3, Recent 
work at East Mallng*' on the water-soluble con- 
stitu uu a 
made le a d investigation of the bio- 
chemical aspects of host-parasite relations in Venturia 
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inaequalis and V. pirina, the causal fungi of apple 
sab and scab respectively. 
studies have shown that the aromatic 
fraction of the water-soluble oonstituente (that is, the 
complex mixture of plant phenols extracted by ethyl 
acetate) and its separate main components may be 
ney DIOT UO Me grow BHO SporuinMorm of 
depending on the oomplexity and 
E E e ee A high level of amino- 


between 
pera and complete inhibition of growth. 
differences in reaction to & given aromatio/ 
ratio have been observed between different 
clones of each pathogen. 
By injection of moculated apple and pear shoots 
with the aromatic fraction of leaf 


in polythene-sleeve moist 
chambers as described by Stanton’ and inoculated 
by spray application of conidial suspensions. In- 
jections were carried out during the incubation od 
of infection using a modifloation of the 
method" of petiole injection to ensure even 
injoied Nine 


acoompanying 
table is an example of the results obtained in & series 
of moculation and injection experiments. Water 
injection had no effect on scab incidence as compared 
with uninjected shoots. 





Injection of the aromatic fraction of the oon- 


stituents of Oox’s orange pi 
markedly, while urea had effect. A 
mixture of this fraction and urea no effect on 
the final level of mfection as compared with water 
injection. 

Mature leaves of all varieties are immune to in- 
fection. It was observed that injections produced 
their maximum effect on leaves approaching the 
mature resistant stage. It ts thought that the 
aromatic/nitrogen ratio, at this stage of leaf develop- 
ment, oan be most effectively altered by injection, 
as relatively small ahanges may inhibit or stimulate 
the pathogen. Work on the titative differences 
between young leaves of varieties characterized by 
varying degrees of resistance and between susceptible 
young leaves and immune mature leaves of the less 
resistant varieties is in 

It is suggested that reaction of a clone of the 
pathogen to the aromatio/nitrogen ratio of the hoat 


reduced infection 
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may be a oritical factor controlling the level of 
pathogenicity observed. 
A full desoription of these results will be given 
elaewhere. 

D. 8. Krarnan 


1 Iink, K. P, and Walker, J. C. Bol. Chem., 100, 370 (1933) 
* Johnson, G., and Behaal, I. A. Selenas, 115, 0$7 

i Bradfield, A. JL, and Flood, A. H, Rep. H. Malling Res. Sta. 100 
* Bradfiedd, A. H., Flood, A. H., Hulme, A. O, and Williams, A. H., 


Affinity of Sambucyanin for Nucleic 
Acids 


I gmoHWTLY pointed out! the existance in Sambucus 
nigra berries of a dyeetutf (sambucyanin) which oan 
be used as a nuclear stam. Further investigations 
enabled me to ascertain that such a dye has a selective 
affinity for nucleic acids: actually, both deoxyribo- 
nucleio acid and ribonucleic acid are markedly 
coloured red sm vitro by sambucyanin, the meee 
for this dye not being shown by chemical 
enzymatic hydrolysis soluble products of id. 

the stamability 


Micra Duel ta eril one as d rdi OL 


staining even i ate heen ra 
concentrated solutions. The best results are a 
by using the dyestuff in the fresh state and avoidi 
fermentation.  Purifled pigment can be obtai 
from raw sambucyanin by means of salification with 
hydrochloric acid in methanol and precipitation of 
hydrochloride with uric ether. 

Staineng method. (1) Dip sections of tissues (fixed 
in &loohol or formalm) in a 10 per cent eous 
solution of sambucyanin for ten minutes. (2) Wash 
in distilled water. (8) Operate a careful differentiation 
in 80 per cent aloohol in order to remove any 
aspeoiflo dye adsorption on the part of other tissue 
For a 


acetic acid can be used. (4) 
staining with a 1:1,000 aqueous solution of light 
green for about one minute. (5) Again rinse in dis- 
tilled water. (6) Dehydrate in absolute alcohol, clear 
in xylol and mount in neutral balsam. 

To oarry out supravital staining, mix a 25 or 
50 per cent solution with the specimen 
material in neutral liquid in equal parta, 
and allow i5 to remain for some minutes before 
checking : nucleic acids become red. 

“Nucleic acid staining with sambuoyanin affords, in 
comparison with other methods, higher sensitiveness 
and specrficity ; ib gives & more constant effect and 


is easier to use, as well as offering the possibility of 
suprevital use. 


A. NovznLi 
Department of General Pathology, — 
University of Genoa. 
Deo. 18 
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Alkaloids in Germinating Seeds of 
Atropa belladonna 


Durma recent work on alkaloid biogenesis in 
_Atropa belladonna, the resulta of which will be pub- 
lished elsewhere, we used James's method for demon- 
strating alkaloids in solanaceous meristema!, This 
method is based on the formation of a red precipitate 
around a piece of plant tissue as & result of the 
diffusion of alkaloid in & potassium iodide — iodine 
solution (Bouchardat’s reagent). 

James tacitly assumes that the alkaloids demon- 
strated in germinating seeds are tropane alkaloids ; 
but as Bouchardat’s t is non-specific, there is 
insufficient proof for this. 

y? of extracta of germinating 
belladonna showed that the 


appear. - 
P. Rumr«ovurB van Haga 
Laboratory for Technical Botany, 
Technical University, 
Delft. Deo. 17, 


! James, W. O., Nature, 188, 377 (1046). 
a aka a TUM LoNNUSQNE 


2 King, H., and Ware, L L., J. Chem. Soo., 331 (1941). 


Reversible Photo-oxidation of a Cyto- 
chrome Pigment in Photosynthesizing 
Rhodospirillum rubrum 
Pais investigation reported here is a contmuation 
of experimen ta! on reversible changes m light absorp- 
tion m purple bacteria induced by Be ee It 
presents evidence which mdicates that, m lvmg 
bacteria in the absence of oxygen and in the presence 
of substrate, a cytochrome pigment is ordre by 
illumination and is reduced in the dark. The bacteria 
used were vigorously growing, one or two days old, 
Rhodospirilium rubrum, strains 1 end 4. The growth 
medium for strain 1 was tep-water containing l per 
oent peptone, and for strain 4 tap-water with 1 per 

cent peptone and 0:5 per oent sodium chloride. 
The apparatus for measuring the changes in 
absorption was a modifloation of the sensitive 
differential spectrophotometer de- 
Boribed earlier. The change in 
absorption was brought about by 
ihiminating a bacterial lon 
with a beam of variable intensity, 
and the change was measured by 
means of a monochromatic scanning 
beam the wave-length of which 
could be varied. This scanning beam 
was at right angles to the actinic 
beam. It was too weak to cause & 
change in absorption. The source of 
&otinio Tadiation was a tungsten 
lamp with a filter transmitting 
beyond 670 mu. 
Irradiation of & 


+0001 


600 
suspension of 
Rhodospirillum strain 1 in 
ite growth medium under anaerobio 
conditions produced marked changes 
in absorption at about 480 mp st 


- 
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rather low actinic intensities. The original &beorption 
was restored in the dark. These changes were com- 
plete in the time of the order of a second. The changes 
in absorption coefficients at different wave-lengths of & 
bacterial suspension produced by & constant actinic 
beam are plotted in Fig. 1. This curve we call the 
spectrum of the change in absorption. If the bacteria 
were in 0-08 M sodium acetate plus 0-05 M 
phosphate buffer pH. 6-8, under &ngerobio conditions, 
instead of in peptone, & similar was pro- 
duced by illumination, as measurementa at & few wave- 
lengths indicated. A similar spectrum of the change in 
absorption was found for the more anaerobic stram 4 
of Rhodospirillum rubrum, when measured in ite 
growth medium. l 

At high actinio intensities & different spectrum of 
the change in absorption is found, the shape of which 
depends upon the intensity. This spectrum probably 
is & combination of el npe of Fig. 1 with 
another spectrum. The i red part of this other 

has been published earlier’. The changes 
in absorption in the infra-red are probably due to 
obanges in bacteriochlo yll absorption. 

The spectrum of the in absorption of the 
Rhodospirillum suspension (Fig. 1) has & positive 
maximum at about 427 my end a negative one at 
about 400 muy. Exoept for a shift of the maxima of 
about 7 my to longer wave-lengths, the spectrum of 
the change in absorption of the bacteria is similar 
to the spectrum obtained’ by subtracting the spectrum 
of reduced c from that of oxidized cyto- 
chrome e (Fig. 1, dotted line). This indicates that a 
cytochrome pi t is oxidized by & light reaction 
and is reduced by & dark reaction, as indicated by 
the restoration of the original abeorption in the dark. 

Van Niel* j evidence that the'last step or 
stepe of the photosynthetic dehydrogenation of the 
substrate in Rhodospirillum rubrum are the same a8 
the last steps in the dehydrogenation of the substrate 
in the dark by iration. The respiratory dehydro- 

j ly proceeds by way of a cytochrome 
system‘. A cytochrome has been extraoted*: from 
Phodospirill ; ; 
properties to cytochromes o, but, 
oxidirable by cytochrome oxidase from pig 2. 

Although it ia not yet poasible to tell whether this 

me is identical with the cytochrome (Fig. 1) 
that is oxidized by irradiation, we may say that our 
experiments indicate that the tosynthetio oxida- 
Oe ce is aatstaie in Rhaioepiriint nibri de 


mediated by a cytochrome pigment. 


RHODOSPRILLUM RUBRUM 
IRRADIATED— DARK 





WAVE LENGTH (M) 


550 500 
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A detailed adoount of these and related experiments 
L. N. M. Duysuys* 


‘Vernon, L. B., and Kamen, M. D., Arek. Biochem. and Diopkys., 44, 
208 (1053). 


t Vernon, Il. B., Arok. Bioshem. and Diopkys., 43, 422 (1053). 
* Hedon, B. Ra M. D. and Vernon, L. P., J. Amer. Chem. 
Soo., 78, 6347 (1 


Composition of Bone and Muscle from the 
Lordotic and Normal Guppy, Lebistes 
reticulatus i 


Tum hereditary nature of an abnormality of the 
vertebral column has been egtabliahed for at least 
two leg of-flahes: Orymas latipes! and Lebtstes 
pra era . The biological nature of the mutation 


be high. Further studies on the distribution of 
bone and muscle constituents from theese fishes is the 
basis for this communication. 

Mutant Lebistes were reared and maintained in the 
laboratory* while normal fishes were obtained oom- 
mercially. For study, the fish were killed m boilmg 
water, After evisceration, the carcass was weighed, 
the spinal column was removed and cleaned of ad- 
hering tissue, and thoracic and lumbar muscle was 
obtained free of skin and scales. Analytical procedures 
were performed by methods previously described m 
detail’. 


As shown in the acoompanying figure, the log- 


weight of the vertebral column versus carcass t 


iB tely described by &n exponential equation 
for both the mutant and normal strains. However, 





Weighs of the spinal colmmn versus careass weight for lordotie and 
normal] female Lebistes 


- 
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Table 1. COMPOSITION OF TEM VERTERRAL OOLUME FROM MALE AXD 
FEMALE LOEKDOTIU AND NORMAL Leblotes* 


146 + 


7:6 40-18 
1:93 +005 





* All valnes are erpremmed as the peroentage of dry fat-free bone. 
+ Stodent’s “i” value. From Snedecor, G. Wr. “Statistioal Methods 
for Remeareh Workers” 


WwW , 
ie AM,— M ; 
- 1 
v ACE, Y) Oy, t) 
+ Ed 
+ Standard emor = V2 
the ‘of the line of regression oaloulated by the 
method of least squares 15 for the lordotio 


(8-29) than for the normal (1-58), and the correlation 
coefficient (P) is high. 

The difference in bone weight is associated with 
a signifloantly greater concentration of calcium in the 
vertebral bone.of the mutant fish (see Table 1); but 
the phosphorus concentration remains the same. 
These data are average values of bone obtained from 
both sexes since no significant differences between 
the sexes was apparent. 

The lordotic mutation not only affects the anatomy 
of the vertebral column but-also disturbs the anatom- 
ical arrangement of the thoracic and lumbar muscula- 
turet. However, various analyses of muscle tissue 
indicate no differences in chemical constituents 
between the two strains (see Table 2). 


Table 2. Coxposrmom OF MUSCLE FROM LOKDOTIO AND NORMAL 
FXEWALA Lebtotes 


\ 


Lordodo Normal 
Water (% wet welghti) Ti T "hal 77-1 +0-4° 
(l 
Fai (% dry wuighi) 66 +07 a) 
Proteint (% fat-free dry weight) Mc» "GD 
Calcium ji NES 0 0-06 1 0 11 
Phosphorus = " E 1-1 $005 iiio 
Os/P 0-77-40 08 0 -0 03 
à i 
* Btandard error. 
+ Protein was determined from nitrogen vales x 6°25. 


Numbers in parenthesis tndicate number of analyses performed. 


It is apperent from these studies that the lordotio 
mutetion is associated with changes in the i 
of oaloifloation and formation of vertebral bone. 
igation was supported in part by a 
the Society of Sigma Xi—Resa: 
I am indebted to Messrs. W. 
Schaumberg and J. Detrich, of Crescent Fish Farms, 
New Orleans, La., for normal fish and generous 


supplies of live fish food. i 
l Hanornrp L. ROSENTHAL* 


t of Biochemistry, 
Tulane University School of Medicine, 
New Orleans, La. 


* Present address : Division of Obemistry, Clinical and Pathological 
Laboratories, Rochester General Hospital, Rochester, New Y 
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b South Africa — Thes 


) (with first- or second-class honours 
as subsidiary sub) or equiva- 
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A short history of graticules—No. 35 


Kings of diamonds 


In his book Oculus artificiali Renita the optician 


Zahn writing i1685 suggested the marking of glass djscs 


with a diamond to replace micrometers of silver wird, hairs, 


Or silk used hitherto. There is, however, some doubt as to 


-| Writs for Publication 1624 





‘MUIRHEAD & CO. LTD. n 


the date of this work, which may have been 1702. 

In 1700 La Hire also suggested that a greatly improved 
croqs-wire could be obtained by ruling with a diamond on a 
glass disc, Whether Zahn's or La Hire's suggestion came 
first Is doubtful, but it can be sald that the resultant diamond- 
ruled glass disc was the first successful graticule as known 


to-day. La Hire described graticules ruled on glass with 13. 


hoctrontal and vertical lines, and with 6 concentric circles 
od quud Pa a cent tee iG 
Duct oecopy LOAN. M 

"A (To be continued) ^ 
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DISTANCE 
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... provides a working dis- 
tance of 12.8 
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8 mm, objective. 

A further important fea- 
ture Is that the use of 
this attachment eliminates 
| reversal and thus 
fu facilitates examina- 
tion and manipulation of 
specimens. 
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UTILIZATION OF SCIENCE BY 
INDUSTRY 

knowledge is &beorbed into oertain seotions of 
British industry too slowly, and that a scientific 
approach to the day-to-day problems of production 
and organization is leas common than it should be, is 
widely held. It was emphasized by Sir Henry Tizard 
In his presidential addreas to the British Association 
more than five years ago, and it has since been 
accepted. by the Advisory Council on Scientific 
Policy and found some support in the reporte coming 
from the productivity teams of the Anglo-American 
Productivity Council. It was subjected to detailed 
analysis by Dr. R. L. Meier in his paper ‘The Role 
of Science in the British Hoonomy’’ and, although in 
some quarters this view is regarded as mistaken, the 
Mancheeter Joint Research Council was fully justified 
in accepting it for the purpose of its inquiry into the 
relations between science and industry in the Greater 
Manchester aroa*. 

This inquiry, carried out in the main by & team of 
three investigators, guided by a Steering Committee, 
during 1950-58, was not primarily concerned to 
discover whether this opinion is right or wrong. The 
Investigators were interested rather in examining the 
reasons usually given for the alleged backwardness 
of British industry in this respect. The inquiry was 
limited to some 225. firms each employing more than 
fifty persons in an area of south-east Lancashire 
from Blackburn and Burnley to Stalybridge, Btook. 
port and Altrincham. Some 76 per oent of the firms 
approached responded, and in the textile industries 
20 per oent of the establishments in the area were 
eventually visited; in the engineering industries 
17 per cent of the firms were visited; in the modern 
industries group, concerned with the manufacture of 
materials or articles unknown to society or industry 
& century or even fifty years ago, 22 per cent were 
visited; and of those in miscellaneous industries, 
23 per oent. 

In presenting this report, therefore, the Man- 
chester Jomt Research Council believes that the facta 
recorded are sufficiently representative to give a 
reliable besis for tentative conclusions as to the 
answers to some of the leading questions which at 
once arise out of any assumption as to the backward- 
ness of British mdustry. Sometimes, for example, 
this is attributed to the relatively small number of 
scientists employed in industry, or to the absence of 
men of the right type or appropriate training. 
Alternatively, it is argued that industry does not 
make the beat use of the scientists it does employ, or 
that the alleged backwardness is due to weaknesses 
In the organization of research and development and 
in their relation to production; or again, that the 
lack of scientific enterprise in industry is due to 
government oontrol, to restrictive practices by 
management or labour, or to the general level of 
taxation. 


* Ind poa Sanos: Mr CAE oe ap Dawe) a 
aa aes Jai Dar Researoh Council, 1950— ibea. "bp. Y +188. Quas 


ebester : ROT ee ERIS Er 


742 


ey ee ee 
expresses no opinion; but, with this exception, the 
Steering Committee organized its inquiry so as to 
throw aa much light on the questions that immediately 
arise oub of the foregoing oriticiams. Without ex- 
pecting that the inquiry could by itself provide a 
conclusive answer to the arguments, it sought, for 
example, to accumulate facts which would, at any 
` rate indirectly, indicate whether employment of 
scientists led to a progresive atmosphere and whether 
the presence ofescientista at the higher levels of 
management or on the directorate made any crucial 
differance in the attitude or practice of the firm. In 
the same way, the relations between the universities 
and the research associations were examined 80 8&8 
to throw light on the question whether directly or 
indirectly they provided sufficient basis for all 
requirements, or whether there was & need and 
demand for new institutions. Next, light was sought 
on the respective roles in industry of the universities, 
the research aasociations and the research depart- 
ments, their interrelationships, and the role of 
research and development departments in the firms 
themselves and the relation of these departments 
to other branches of the firm. These questions, 
moreover, are related to the earlier questions about 
the employment of scientists in industry, and the 
investigators sought specifically to throw some light 
on these relations between the use of scientists in 
industry and problems of organization and institu- 
tions. 

Although the inquiry covers but & small sample of 
industry in Britam, it touches a wide range of 
problems, and the facts recorded are a useful con- 
tribution to the current discussion of such varied 
topics as scientific man-power and higher teohno- 
logical education, education for management, the 
functions of the research associations, the relations 
between universities and industry, the work of the 
National Research Development Corporation, in- 
formation services and the like. It is lees searching 
and exhaustive in ita treatment of the research 
associations than either Prof. R. B. Edwarda’s study, 
or the particular analysis of the work of the British 
Leather Manufacturers’ Research Association which 
the Department of Scientific and Industrial Research 
made three years ago ; but the important questions 
are nevertheleas asked, and at least some mdication 
given as to where the answers lie. Moreover, the 
ultimate value of the survey may well lie in its firm 
warning against facile izations. Generalize- 
tions covering the whole fleld of British industry 
regarding the use which is, or should be, made of 
scientists and technologists may be wholly unjustified. 

Although there is no uniform pattern; however, the 
information collected affords fairly solid grounds for 
the belief that the extent to which industry in Britam 
makes the maximum use of the possibilities for 
scientific assistance depends directly on the outlook 
of the management at the head of each particular 
firm. The investigation revealed no evidence that 
scientists are, to any material extent, wastefully 
employed : there is no reference to wasteful employ- 
ment practices, particularly in the engineering fleld, 
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that result in inefficient utilization of professional man- 
power, such as are deplored by the National Man- 
power Council in the United States in its report, “A 
Policy for Scientific and Professional Manpower", 
and have also been noted there by the American 
Society for Engineering Education and the National 
Society for Professional Engineers. Hven if, on the 
contrary, there is no real justification for the belief 
that in Britain a shortage of scientists is the basio 
cause of any existing backwardness, difficulties in 
recruiting & really adequate supply of scientists for 
industry—of which the investigators noted some 
signs—are likely to discourage any failure to make 
the best possible use of those actually employed. 

The dominant impreasion left by this study is that 
the attitudes of those directing the firms consulted 
is the decisive factor. Such changes as have come 
about in the past decade or two are the result of & 
changed. ‘climate’ of thmkmg m the highest manage- 
ment circles. To that extant the inquiry confirms all 
that Dr. K. T. Compton said as to the importance 
of this climate of opinion in his addreas to the 
Parliamentary and Scientiflo Committee at its annual 
luncheon on February 16. The importance of higher 
technological education is very far from being limited 
to its direct effect on the supply of scientista or 
technologists: ita influenoe permeates widely into 
society, and helps to develop the industrial and social 
climate in which technological progress and pro- 
ductivity can thrive. 

It is worth noting in this connexion that the 
investigators found & surprisingly high proportion of 
Bolenoe graduates occupying seata on boards of 
directors. Out of a total of 684 graduates employed 
in the firms visited, 93 were directors; and these 
were distributed over 70 of the 99 firms which were 
found to be employing graduates. Moreover, 74 of 
these graduates had reached this level by their own 
efforta, unassisted by family associations, but by 
way of positions involving day-to-day contestas with 
the firm's industrial, as distinct from purely research, 
activities. That poattion is perhaps more encouraging 
than might have been expected; but if in & high 
proportion of these firms direction of policy lies to 
some extent in the hands of scientifically trained 
men, the inquiry left the definite impression on the 
investigators that for those firms without qualified 
staff, as a whole, the services of a trained scientist 
or technologist capable of undertaking skilled super- 
vision of processing efficiency would usually have 
been of real value. 

The investigators recognized very clearly that no 
general criterion of satisfactory use of science in 
industry is available. Conditions vary too widely for 
any common standard +o be applicable, and this to 
some extent must apply also to the nature and 
extent of the research conducted by a particular 
industry. ‘That has ite bearing on the work and 
functions of the research associations ; and while the 
survey emphasizes the importance of the contribution 
of the research associations, it directe attention at 
the same time to the limitations of the research 
association movement and of the part the research 
associations oan be expected to play in furthering 
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the use of science in industry. It is generally believed 
that, within their limitations, the work of the research 
associations is well done and is appropriate to the 
industry concerned. Such aesoci&tions even now, 
however, do not cover the whole of industry, and 
the report suggests that they might with advantage 
increase their technical contacta with their member 
firms. 

Too much must not be made of an investigation 
which at best is only a sample, and in which no soale of 
comparison elsewhere is possible. Nevertheless, the 
findings of the Manchester Joint Research Counoil, 
even though they reat on the personal judgment and 
experience of the investigators, suggest that any con- 
siderable expansion of the research association Move- 
ment m Britam is a matter for careful forethought. 
No such expansion on the scientific research side is 
suggested in this report; butrather, increased effort in 
the technological and liaison work. The hope seams to 
be that by fostering & scientific outlook within the 
member firms, there may be a more effective appli- 
cation of existing knowledge and, apart from & better 
use of the facilities which research associations 
already provide, even & wider prosecution. of research 
within the firm iteelf. The investigators seem to 
have no doubt m their own minds that such research 
is by far the most effective, however much it may 
draw on existing fundamental knowledge &ocumu- 
lated co-operatively in the research associations or at 
the universities. 

A further encouraging feature of British industry 
revealed by this report is a much wider and closer 
contact with the universities than had been expected. 
This contact occurs m dealing with scientific or 
technical problams arising in actual production, 
where some new technique or particular experience 
available at the university may help to resolve a 


diffoulty, rather than from consideration of the. 


broader problems of training, recruitment or manage- 
ment research such as have formed the subject of 
conferences arranged between the Federation of 
British Industries and the universities. Nevertheless, 
it is true that more and better liaison is still required, 
and that there are ways in which the universities can 
assist in the further trainmg of those who have 
already entered industry. However, the inquiry has 
revealed that immense resources of science are still 
untapped by industry and that more bridges between 
industry and science and greater mutual respect 
between the two are still prime needs in Britain ; it 
has equally demonstrated that in oertain flelds 
British mdustry has most effectively enlisted already 
the resources of science. The investigators are right 
to condemn the unwarrantable depreciation of our 
achievements in discussing the use which British 
industry makes of science, with the attendant 
lowering of national prestige and discouragement of 
the coming generation of scientists and industrialists. 

On the whole, the survey affords little support for 
the view, pressed rather strongly by Mr. John 
Edwards in the House of Commons at the second 
reading of the Development of Inventions Bill, that 
the resouroes of Great Britain are so distributed as 
to cause & lack of balance between those devoted to 
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fundamental research and those devoted to develop- 
ment, Mr. Edwards did not advocate any reduction 
in fundamental research, and neither does the present 
report; but the latter suggests that more effective 
channels of information rather than any considerable 
increase of development is the primary need. The 
functions of the National Research Development 
Corporation as & provider of risk caprtal, in any 
event, lie outside the limita which the Manchester 
investigators deliberately set themselves, and their 
comments on the activities of the Corporation are 
limited to the strong suggestion that the Corporation 
is not yet sufficiently widely known to play effectively 
the part it was created to fulfil. 

How important or permanent that part may be is 
unlikely to be indicated by studies such as that 
which has just been carried out by the Manchester 
Joint Research Council. We need to know more as 
to the causes of relatively slow development In some 
sectors of British industry before a sound judgment 
is possible here. Light is likely to come from the 
detailed study of a few selected major research and 
development projects in which Britain is regarded as 
having lagged behind. Such an analysis, moreover, 
must take full account of those fiscal factors and 
restrictive practices which were excluded from this 
survey, and on which Sir Henry Tizard commented 
forcefully in his Messel Memorial Lecture a year or 
two ago. Financial and fiscal policies in themselves 
can easily form a climate of opinion, and encourage 
or discourage practices both on the part of employers 
and employed which are inimical to enterprise and 
the vigorous and uninhibited development of new 
ideas. 

Few, if any, new ideas emerge from this report. 
It affords, so far as it goes, a notable amount of 
support for the existing structure for the organization 
of research in Britain, and shows very clearly that 
decisions to expand any particular sector should be 
taken not in isolation but in the light of full oon- 
sideration of other claims on the country’s resources, 
and in the light of the effect upon other sectors. 
For example, little interest was evinced in sponsored 
research; but the investigators suggest that there 
might be room for an institution of this character to 
work in the limited flelds of chemical and electrical 
engmeering. The major task, especially where 
industry is not yet making full use of science, is one 
of education. What aid science can bring to many 
branches of industry has not yet been expounded 
adequately from a point of view calculated to con- 
vince the ordinary business man. Liaison and 
education are needed to a far greater degree than 
more and better science. 

The implications of this situation are not fully 
explored im this survey, nor indeed could they have 
been. There is evidence enough, to which reference 
has already been made, to suggest that we can await 
with some confidence the outcome of the slow process 
of persistent liaison and education from both sides, 
which the investigators themselves recognize as the 
policy likely to secure the best resulta, rather than a 
single act of policy either in the fleld of education or 
in industry. That, however, is an additional reason for 
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pressing forward, with more urgency than tho 
Government has yet displayed, with the expansion 
of higher technological—as well as of teohniocal— 
education, and with the formulation of a policy 
which gives full expreasion to the respective oon- 
tributions of the universities, the colleges of tech- 
nology, the technical colleges and the research 
associations themselves. 

In that context the expansion of the research 
associations is likely to proceed in step with their 
appropriate place in the educational structure as 
well as the research organization of industry, and in 
providing that greater flow of information to Industry 
not only fram such bodies but also from the Depart- 
ment of Scientific and Industrial Research, the 
National Research Development Corporation and 
all those other varied sources of new knowledge such 
as the universities, the learned societies and the in- 
dependent research institutions. The freer and fuller 
flow of Information can contribute to the formation 
of a climate of opinion which both favours the 
acceptance of new ideas and the recruitment into 
industry of those competent to appreciate the 
significance of new knowledge and to apply it. '"The 
ultimate responsibility for the use of scientific know- 
ledge, as for the introduction of any sort of new 
idea, lies with the board of directors and the top 
level of management of each firm. The personalities 
of such men, and their attitudes to the scientific 

approach to their production, is therefore a matter 
of predominating importance.” Any shortcomings 
of British mdustry m this respect are unlikely to be 
removed swiftly ; but on the evidence of this report 
the whole trend is towards a position in which— 
except in firms whose routine activities involve little 
need of scientifle knowledge—it will become in- 
creasingly rare to find in mdustry boards of managers 
on which no scientist finds a pleoe. 


THE BRITISH CONTRIBUTION 
TO MEDICINE 


The British Contribution to Medicine 
By Dr. Jaime Jaramillo-Arango. 
45 plates. and London: 
Livingstone, Ltd., 1953.) 25s. net. 


EFORE entering the diplomatic service, Dr. 

Jaime Jaramillo-Arango was an eminent surgeon 
in the Republic of Colombia. He spent the period of 
the Second World War first as minister then as 
ambassador of his country in Great Britain, and as a 
lasting souvenir of his mission and a tribute of 
admiration to the war effort of “this great nation", 
he decided to write an account of the “British Oon- 
tribution to Medicine”. The book was written in 
up eet ware A ga Nui vagis e 

Latm-American countries. It must be a matter 
of surprise to the British reader how Dr. Jaramillo- 
Arango a8 an ambassador could have made himself 
BO familiar with the details of much modern British 
medical research, as is apparently the case. This is 
where the attractive introduction written by Sir 
Arthur MacNalty is so useful, for it explains how 
closely the author entered mto the life of medicine 
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in Britain, and not only visited universities, hospitals 
and laboratories but also attended medical and 
scientific societies and became friendly with many 
leaders of British medicine. There is evidence 
in the book of these friendships in the tions of 
the life-history of some of the discoverers, which could 
only have been obtained from the individusis them- 
selves. Personal knowledge of the research workers 
has also added greatly both to the factual account of 
the work described and to ita interest, and has 
generally led to a better-balanced history of the 
work. Where the author seems to have had little or 
no contact with the active research workers in a 
particular fleld, as in the case of nutritional diseases, 
the account given. is not quite so mteresting and does 
not have the stamp of one so familiar with the 
subject. 

Dr. Jaramillo-Arango picks out six medioel dis- 
coveries of the past fifty years which he regards as 
almost exclusively the achievement of British 
medioime. ‘These are anti-typhoid-paratyphoid in- 
oculation, the discovery of penicilin, the role of the 
mosquito in the transmission of malaria, the dis- 
covery of paludrme, the discovery of vitamins, and 
the synthesis of stilbcstrol. 

The various cha are written around these 
discoveries. Sometimes, as in the case of typhoid 
inoculation, penicillin, and the part played by the 
mosquito in the transmission of malaria, each British 
discovery forms & major of a chapter. In others, 
the British work is rightly treated as an incident m 
the discussion of much wider blems ; thus, the 
discovery of stilbosstrol and, later in the United 
States, of ite alleviating effect in cancer of the 
prostate, is placed in a oomprehensive account of 
carcinogenesis and of the attempts to find curative 
agents of cancer. In this chapter, as might be 
expected, attention is given to the wall-known work 
of Kennaway and Hieger and their colleagues at the 
Royal Oancer Hospital on the isolation of highly 
carcinogenic substances from tar. 

It would be wrong to assume that British con- 
tributions even where, as in the oase of 
they dominate the picture, are allowed to monopolize 
any particular advance in knowl The author 
has endeavoured to place each major discovery in 
ita getting. For example, in the chapter 

‘The History of Antibiotica” all the salient 
discoveries are discussed, starting with Pasteur’s 
observation in 1877 m which he showed the antagon- 
ism between the anthrax bacillus and the common 
aerobic bacteria, and finishing off with the most 


' recent discoveries of terramycin and erythromycin. 


Detailed references are made to many outstanding 
figures who have participated in the development of 
knowledge in each fleld, and no limit m time or 
nationality excludes the mention of individual dis- 
ooveries. Indeed, even experte in medical research 
will occasionally be surprised to read of unknown or 
forgotten observations and discoveries made in the 
past and im other countries concerning subjects of 
great current interest. 

The book is well worth the attention of both the 
general reader with some basis of scientific knowledge 
and of the medical man. After all, it deals with a 
subject which has transformed human existence 
throughout the world during the past hundred years, 
and from this point of view challenges in importance 
any other scientific advance. Secondly, it is attract- 
ively written and can be read with much pleasure. 
It also gives an opportunity of seeing how well, in 
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the restricted fleld of medical research dealt with, 
British contributions stand in the eyes of & dis- 
ingui foreigner. To the British research worker 
it must afford an unusual experience of seeing some 
of the fruits of modern medical research in his 
country receiving pores d rues run laoed in 
an international setting. The that the book was 
written primarily for foreign eyes gives it a special 
value as evidenoe of the high standing of our medioal 
research. We owe a great debt of gratitude to Dr. 
Jaramillo-Arango for having undertaken this imag- 
inative tribute to Great Britam, and in return must 
expreas our real appreciation of his scholarly and 
interesting book. 


SCIENCE IN CRIMINOLOGY 


Medical and Sclentific Investigations In the Christie 
Case 

By Dr. Francis E. . Pp. xxii + 244 +68 plates. 

(London: Medical Publications, Ltd., 1953.) 30s. net. 


forensic sciences.: R. v. Ruxton and R. v. 
offered much in reconstruction data for identity, and 
R. v. Dobkin had the added interest of dental detail 
of exceptional quality and of evidence as to the cause 
of death. The recent case of R. v. Christie bas renewed 
interest in these problems—im methods of ageing, 
sexing and height estimation in human remains, in 
the detection of a cause of death after a long mterval 
of time, and the ever-diffioult problem of sacar 
the lapse of time since death. It also vi 
another problem—how to present such evidence at 
court in the most easily aseimilable form: science 
must be made both reasonable and palatable to lay 
juries. i 

This record by Dr. F. E. Camps of the evidenoe in 
R. v. Christie is not so muoh his work as that of 
a team of experts whose specialitiee—microeoopy, 
analytical chemistry, myoology, dental histology, 
anatomy, radiology and Dr. Campe’s own forensio 
pathology—combined to forge the links in the 
evidenoe preeented by the Orown for the tion. 
in corroboration of the statements of opt: of 
guilt made by the accused. Like all edited books, it, 
lacks a uniformity of style and reveals both talent 
and mediocrity in writing. It is in the content 
of scientific data hat its chief attraction lies. 

The most polished pieces of work are undoubtedly 
those of Prof. A. E. W. Miles on the study of the 
teeth and of Dr. Richard Harrison on the anatomical 
problems of sexing, ageing and giving stature to the 
akeletal remains: each is excellently illustrated and 
well tabulated. Gustafson’s modern ‘points method’ 
for ageing teeth and of using incremental patterns to 
assign them to individuals receives some further 
support, and the superiority of the formule of 
Trotter and Gleser for stature-estimates over the 
older Rollet, Pearson or even Dupertuis and Hadden 
formule is amply reflected: older tables all showed 
a tendency to under-estimation. Incidentally, it is 
to be noted that neither Dr. nor his dental 
advisers seam to have read the descriptions of ‘pink 
teeth' in the dead by both Thomas Bell in 1829 or 
of his pupil, the famous Tomes, for they study at 
some length the nature of the ‘new observation’, now 
more than a century old; little, indeed, is new when 
one comes to search the literature. 
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A chapter on the known facta of coal-gas absorp- 
tion factors by the Gas Board expert, F. O. Smith, 
tends to elaborate somewhat tediously the standard 
writings on the subject ; but one must remember that 
this book is plainly intended for interested lay con- 
sumption as well as medical and scientific. Major H. A. 
Dade records the surprisingly restricted mycological 

i of the intact bodies—almost entirely of 


for growth of these moulds. 

The book is completed by the addition of Christie’s 
three statements, which afforded a great deal of 
‘testing evidence’, and of a short account of.the 
Soott Henderson inquiry which followed  publio 
oubary over the prior execution of Evans who had 
lived with Christie at a material time. 

Anyone interested in the application of acientiflo 
knowledge to- the needs of the law im criminal m- 
vestigation will find much of interest here : it 1s & good 
example of the demands for team-work which occasion- 
ally arise in the course of a practice in forensic 
medicine and criminology, and j Publications, 
Ltd., have m&de &n exoellent job of reproduction and 
illustration on first-class paper. It is not to be 
recommended to the amateur sleuth, the writer of 
detective thrillers or the morbidly curious, for it is 
a serious scientific account of laboratory and field- 
investigations. Karri SnresowN 


POISONOUS. PLANTS OF INDIA 


Poisonous Plants of Indla 
Vol. 1. By Sir Ram Nath Chopra, Rattan Lall 
Badhwar and Prof. Sudhamoy Ghosh. (The Indian 
Council of Agricultural Research: Scientiflc Mono- 
graph No. 17.) Pp. liv+762. (Delhi: Manager of 
Publications, 1049.) 30 rupees. 

LTHOUGH the title-page is dated 1949, this 

book has only recently appeared after & “‘labour’’ 
which has lasted about fourteen years. The manu- 
script was sent to the press at the begmning of the 
Second World War; but o to vexatious delays 
due to sho of paper, and for other reasons, the 
first volume did not leave the printers’ hands until 
1949. Shortly after it appeared, the volume was 
recalled for some correction and has only lately been 
issued to the lic. The welcome which it is sure 
to receive will be some recompense to the authors for 
their frustration. 

In their preface the authors state that it is their 
aim to survey the whole fleld of poisonous plants in 
India from the botanical, chamical, pharmacological 
and economic angles. This aim has been achieved; 
but it is open to question whether it would not have 
been better to exclude a great deal of the botanical 
matter. Botanists who use the book will not be 
interested in the botany as such, for whioh they have 
other sources, and non-botenists will only be mter- 
ested in the plants and their products. 

This Ga aniy & trig critioiama « but the size of 
the book might have been oonsiderably reduced 
without a&orifloing any of the really important matter 
in it—whieh is undoubtedly the account of the 
poisonous products contamed in the tissues of the 
plants themselves. The information given on this 
subject is thorough and reasonably up to date, 
although much work on poisonous drugs found m 
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Indian planta must have been done since the manu- 
script of the book went to preas fourteen years ago. 
The authors, in their deeire for completeness, even 
go 80 far as to desoribe the symptoms and treatment 
of persons suffering from poisoning. l 

Although a great deal of information is given about 
& large number of species, it is surprising to note the 
number of plants which are ` rted”’ or “said” to 
contain poisonous principles, upon ‘which no 
work has yet bean done. This is a measure of the 
task which lies before Indian chemists and pharma- 
cognosists during the years to come. 

The book is illustrated by & number of line- 
drawings of very unequal merit. Some of them are 
reasonably good, while others are quite unworthy of 
& book of this i oe: some are from works 
fifty years old, while others have came from books 
published & hundred or even & hundred and fifty 
years or more ago. A serious defect in the illus- 
trations ‘is thab in no instance is there any 
indication of the size of the parts illustrated, or even 
what these parts may be, although a number of the 
blocks contain dissections. If it is thought 
to have illustrations, then these ahould be The 
binding is quite madequate for a book of this weight 
(4 Ib.) and will definitely not stand up to the very 
frequent occasions on which the volume will be 
consulted. 

The authors are to be congratulated on a really 
useful book,’ which for many years to come will be 
indispensable to all medical and botanical libraries 
88 & work of reference. N. L. Bor 

| 


TURBULENT MOTION OF FLUIDS 


The Theory of Homogeneous Turbulence 
By Dr. G. K. Batchelor. (Cambridge Monographs on 
echanics and Applied Mathematics.) Pp. xi+197. 
(Cambridge: At the University Prees, 1953.) 25s. net. 
T obtain some ing of the ‘turbulent’ 
motion of fluids (a term first used by Kelvin) 
has been one of the outstanding problems of the 
physical sciences since 1888, when Osborne Reynolds 
initiated the subject in a series of brilliant papers. 
In the succeeding age, when the problems most 
discussed by physicists were on the atomic and sub- 
atomic scale, the problem of turbulence remained a 
notable exoeption and continued to excite the 
Imaginations of the most eminent students of the 
physical sciences. Werner Hei for example, 
has constantly returned to the subject from his 
better-Enown researches in quantum theory, and 
Rayleigh, Sommerfeld and Kolmogorov all made 
contributions. Ludwig Prandtl, the creator of the 
modern dynamics of fluids, who died recently, and 
his pupil von Kármán, have been important influences 
at all stages of the work. But haps the most 
single-minded, and successful, of iis mae WBArriors 
assailmg the dragon has been G. I. Taylor who, 
though approaching his seventieth birthday, is still 
extremely active in the fight. After Ing the 
problem from many different and valuable pomts of 
view, he initiated in 1085 & new a Reoog- 
nizing at last that all the methods based on the 
conventional ideas of statistical mechanics were 
doomed to failure, he developed a statistical theory 
of turbulence founded on the recognition that fluids 
behave like continus, with the statistical correlation 
coefficient between the fluid velocities at two nearby 
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inte as the fundamental observable. Later he 
aueta the relation of this correlation to the 
spatial spectrum of turbulence. 

The new methods have been applied prinoipally 
to the particular case of ‘homogeneous’ turbulenoe— 
that is to say, turbulence the statistical properties 
of which do not vary from point to point. The diff- 


tunnel results, for homogeneous turbulence are already 
useful in all problems of turbulence. Since the Second 
World War, progress ın homogeneous turbulence has 
been nowhere so great as in Taylor's own research 
group in the Cavendish Laboratory, Cambridge, led 
by G. K. Batohelor and A. A. Townsend. In 
the circumstances, no one could have been more 
suitable than Dr. Batchelor for givmg a complete 
account of the present state of knowledge of the 
subject, and he has succeeded admirably in the book 
under review. Developing the subject in a logical 
order, he makes the reader thoroughly, familiar with 
all the detailed correlations and spectra and their 
simpler, purely kinematioal properties, before ad- 
vanoing to the problem of the general dynamics of 
decay, where one must make use of the fact that each 
realization of the velocity fleld satiafles the momentum 
ig ena of Stokes and Navier. The need for 

itional postulates like the ‘local similarity’ theory 
of Koln and the quagi-equilibrrum theories 
of later authors is clearly shown, and these theories 
are critically explained. The probability distributions 
of the velocity and its derivatives are described, with 
physical inferences about the amallest-scale features 
of turbulence, and the use of the hypothesis that 
mean. products of four velocities are related to mean 
producta of two as for quantities obeying a joint 
normal distribution law, is illustrated by the calcula- 


.tion of the pressure oorrelation function. The 


bibliography is comprehensive, and the general lay- 
out of the book (the first of & new Cambridge 
series) makes for easy and pleasant readmg. The 
dedication is: ‘To G. I.". 

If, leas than two years after the book was oom- 
pleted, the subject has moved on, this is due almost 
entiraly to further work m the Cavendish Laboratory 
by Dr. Batchelor, Dr. Townsend and their associates. 
Jf the book were bemg re-edited, much leas would 
be said about the eral tendency to isotropy of 

us , which seems to be unsub- 
stantiated for the eddies oonteiming most of the 
turbulent energy. The theory that the joint distribu- 
tion of velocities becomes normal in the final period 
of decay, so that different spectral components of the 
velocity are statistically independent, seems untenable 


because the different components each decay ex- 


ponentially m that 
statistical dependence may already have. Agam, 
the theory of the of big eddies’ is 
currently being ioned. Dr. I. Proudman has 
calculated the sound field which isotropic turbulence 
generates. 

All the time, m fact, the extent of our pitifully 
amall understanding of turbulent motion is increasing. 
If all studente of the subject make themselves 
thoroughly familiar with the material of Dr. 
Batchelor’s book, so that they obtam a clear idea 
of the established knowledge without being en- 
couraged to ‘gloss over any real difficulties or 
unsimplifiable mtricacies, then one may expect future 
progress to become faster still. M. J. LIGHTHILL 


1 conserving whatever 
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Electrodynamics 

(Lectures on Theoretical Physics, Vol. 3.) By Arnold 
Sommerfeld. Translated by Edward G. Ramberg. 
Pp. xiii--871. (New York: Academico Preee, Ino., 
1952.) 6.80 dollars. 


OUR of the six volumes in the German edition of 
Prof. A. Sommerfeld’s ‘Lectures on Theoretical 
Physics” have been reviewed by Prof. R. E. Peierls 
(Nature, 168, 887 (1951); also 170, 684 (19592), 
who regarded them as representi “an almost 
perfect choice of topics for a basic course on 
ical physics” and eagerly awaited an English 


This book is divided into four main parte. 
Maxwell’s equations in vectorial mtegral form are 
the starting-point of the theory in Part 1, and the 
electromagnetic are derived from tham 
systematically by deduction in Part 2, which oon- 
stitutes the’ main portaon of the volume. Special 
relativity and the oia theory of the electron are 
covered fully in Part 8, and the electrodynamios of 
moving media is developed in Part 4. The book 
concludes with a selection of problems, together with 
answers and very helpful comments. The subject is 
presented in such & manner as to stimulate thought, 
many of the topics be origi developed by 
Sommerfeld and his soot at Munich. The parallel 
nature of the magnetic induction B and the electrio 
intensity E is streeeed ; they are classified as 
"entities of intensity", whereas the electric displace- 
ment D and the magnetic intensity H are “entities 
of quantity". 

It is unfortunate that the book is unsuiteble for 
use as & text-book in a third-year honours course in 
physice, since several topics usually associated with 
the subject are found in the other volumes of the 
series, to which many references are mado. The 
book will, however, form & very useful reference 
book for advanced students. 


f 


Journey Into Wonder 
By N. J. Berrill. Pp. 320. (Landon: Victor Gollancz, 
Ltd., 1953.) 13s. 6d. net. 


ud bsc power of thought is not knowledge alone, 
it is the thrust of intellect as it selects this and 
that feature from the chaotic &aocumulation and 
builds them swiftly into a ooherent pattern." So 
writes Prof. N. J. Berrill when viewing the limitations 
as à chronicler of the seventeenth-century adventurer 
and explorer, William Dampier. The ability to select 
and build from a vast accumulation of knowledge is 
clearly posseased by Prof. Berrill hrmself to a marked 
degree. From the accounts of the voyages of 
Columbus, the medieval mystic searching for the 
Indes and the Garden of Eden, to the harassing 
journeys in the Antarotio of Shackleton and Soott, 
he has constructed a most coherent and absorbing 
aooount of the natural history of the world’s great 
voyages of exploration. Not only are the discoveries 
of the naturalist explorers such as Darwm and 
Humboldt, or the Fosters who accompanied Captain 
Jook, included, but also many interesting though 
unexpected observations by the buccaneers, Drake 
and John and Richard Hawkins. 

This book, however, ia much more than a judicious 
selection of other men’s writings. It is a synthesis, 
sontaining many intriguing speculations based on the 
observations made by these. explorers. Prof. Berrill 
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tior of Columbus's first after crossing the 
Atlantic, gives a masterly summary of the evidence 
for the origins of the Polynesian race from the east and 
80 dismisses the theory which inspired the remarkable 
Kon Tiki expedition, while one of his most mter- 
esting discussions is on the origin and evolution of 
penguins. Prof. Berrill writes with & light hand and 
& puokish humour which makes his “Journey into 
Wonder” quite wonderful. ALAN J. BROOK 


Report of the Thirteenth Internatlonal Hortl- 
cultural Congress 1952; London, 8-15 September 
Vol. 1: Pp. xv+576+39 plates. Vol. 2: Pp. vii 
577-1297-+ plates 40-100. (London: The Royal 
Horticultural Society, 1953.) 42s. the set. 


HE Thirteenth International Horticultural Con- 

gress was held in London during September 8-15, 
1952, and some of the principal contributions were 
reviewed in these columns shortly after the Congress 
(Nature, 170, 647; 1952). The full text of all the 
papers, which has now been published, makes a 
valuable symposium on modern horticultural prob- 
lems, both practical and scientific. 

Much space is devoted to the international code of 
nomenclature for cultivated plants, which is printed 
in full. The text of ten general lectures makes a 
valuable summary for those who have but limited 
time to follow the latest developments. For readers 
who require greater detail, there are sections on fruit 
growing, v ble growing, ornamental plant grow- 
ing, plant and purity of stocks, on plant 
b ing, environmental control and on seeds. 
Tropicel and sub-tropical horticulture is given a 
special section, while special symposia on citrus 
problems and on botanic gardens meet very 
specialized needs. 

The hundred half-tone plates in the two volumes 
are of exoellent quality, and very numerous line- 
diagrams enrich the text. The papers are published 
in English, French or Germán, but all have sum- 
maries in English and French. Soientific develop- 
ments in horticulture are now taking place with such 
rapidity that it is scarcely possible for one individual 
to review, by normal methods, more than a part. An 


international congress brings an outstanding oppor- 


throws new light, for example, on the probable loca- 
landing 


- tunity to review the whole, to digest the knowledge 


and bring it within the range of the teacher or 
grower, and to take stock of it. The volumes now 
published are worthy of the occasion. 

JOHN GRAINGER 


Roger Bacon In Life and Legend: 
By E. Westacott. Pp. 140. (London: Rookliff 
Publishing Corporation, Ltd., 1953.) 10s. 6d. net. 


SHORT life of Roger Bacon is an undoubted 

need; but the present work will not do much to 
fill it. The author has tried to give a straightforward 
account and has no axe to grind; but he would seem 
to be I to a t the far from easy task 
of presenting the facts of n'a life and asseasing 
the value of his work. The book is a derivative one 
and is largely based on the ninety-year-old biography 
of Emile Charles, together with some material derived 
from other works of varying status. The recent great 
developments in the study of medieval science have 
passed the suthor by. This would matter less if the 
work were clearly presented; but in fact it is inoon- 
sequent and confused, with not a few mus-spellings 
of Latin titles and proper names. 

F. Sxarwoop TAYLOR 
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JUBILEE OF THE UNIVERSITY OF LEEDS 
By Pror. D. G. CHRISTOPHERSON, O.B.E. 


HE University of Leeds received its Royal 

Oharter on April 25, 1904. Before that date, 
as the Yorkshire College, it had since 1887 been one 
of the three constituent colleges of the Victoria 
University, the other two being Owens Oollege, 
Manchester, and University College, Liverpool. 

At the tame, there were some doubts whether the 
Oollege, which dated ite original foundations only 
from 1874, would be able to stand on its own feet as 
&n independent university. The Yorkshire College 
was the last of the three to present a petition for a 
Royal Charter, and the delay is & measure of the 
relative unwillngnees of the College to out adrift 
from the parent University. 

In the upshot, from the beginning, these fears 
& to have been largely groundless. Progress, 
although limited by lack of funds at least until the 
relative bounty of the years following the Beoond 
World War, has been steady. In 1904, there were 
twenty-seven professors, and approximately the same 
number of Departments. After the First World 
War, this number had grown to thirty-three. It is 
at present sixty-six. Student numbers have increased 
in about the same proportion. In 1949, the year in 
whioh the post-war bulge reached ite maximum, there 
were 8,336 studente, and it was supposed that when 
the demand from the ex-service men had been met, 
there would be a substantial recession. This has not 
ha the number this year being 8,207. Uni- 
Mine eet wg csi diuque iuamim f the 

war years saw the erection of the 
Brotherton, Bon. and the University Union, both 
now substantially overcrowded but still among the 
best of their kind in the civic universities of Britain. 
Since the War, the large and handsome Parkinson 
building has been completed, and & spacious new 
refectory which it is hoped will do much to relieve 
the strain. the Union and to assist the social 
and cultural life of the University’ is neering 
. oompletion. 

Developmenta on this soele bring their own prob- 
lems, not all of which are financial. The founders 
of civic univeratties and oolleges in recent times 
have usually had to choose at the outset between 
two alternative policies. They could select a site 
near the centre of ther city, which would have great 
practical advantages from the point of view of oon- 
venience of access, and ps also, leas tengibly, 
. in fostermg & greater feeling of interdependence and 

mutual understanding between the university and 
the city. Alternatively, the university could be put 
well outside the built-up area, where room for 
expansion could be easily acquired when needed, 
where in many cases the oonditions of life were 
pleasanter, and where & sense of detachment oould 
be more easily cultivated. True, a share of 
resources would then have to be devoted to building 
halls of residence for students; but many would 
take the view that this is in iteelf an additional point 
in favour of a policy of building outside the city. 
The founders of the Yorkshire College may have felt 
that in placing the College on the edge of what was 
then the continuousty built-up area they were 
adopting the best compromise between these two 
policies. In pe due to the enormous growth of 
the city over the past seventy years, they were 


following the former. Their successors have succeeded 
to & stmking extent in resisting the oentrifugal 
tendency which a crowded site invariably produces. 
The University has been kept together, but at the 
E. congestion on the present gite. Looking 
orward into the future, it can be disoerned that after 
another fifty years much obsolescent housing will have 
vanished, the pall of industrial smoke which all too 
often covers the city will have been dispelled, and 
the University will be found to occupy the ideal 
situation, near enough to the centre tò form & real 
part of oivio life and society, compact enough for ue 
essential unity to be apparent in every 

and to every student, nalis dé cóc alpes 
for the various buildmgs to’be reasonably sited 
without undue congestion. In the meantime, although 
noo ity of pushing back the frontiers has been. 

I towards adequate living-space has 
often slow. 

The Jubilee celebrations will no doubt be principally 
an expreasion of confidence in the future; but they 
will not be without a note of pride m the past. 
There is no space in this article to refer to many of 
the men who at various times have 
contributed to the academic life of the University. 
Exoeption can be made for three names only. In 
the years before the Firat World War, it was at 
Leeds that the Braggs sachieved their classical 
researches on the X-ray ter; in a long 
tenure of the chair of chemistry, Smithells built up 
a Department of Chemistry which has remained 


outstanding through the whole fifty years of the Unu- 
vergmity' s life; as vice-chancellor for the years 1911- 


23, Sir Michael Sadler did ao much to broaden 
the purpose of the modern universities, and to 
achieve a synthesis of the traditions of the ancient 
universities and the dynamism of the new, that he 
oan be said to have exercised a decisive influence 
on the history of university education in (reat 
Britain. 

Leeds haa always been strong in the fleld of applied 
science. The Yorkshire College had Departmenta of 
Agriculture, , Textile Industries, Colour 
Chemistry, Leather Industries and Mining. ‘The 
Department of Ooal Gas and Fuel Industries was 
added in 1906, and now includes Chemical 
and Metallurgy. The link between these Departments 
and the ta of Pure Boienoe is very strong. 
Almost all technological students spend a large part 
of their time m the first two years of their course m 
the appropriate Science or Mathematics Departments, 
and all courses are controlled by a joint Board of the 
Faculties of Science and Technology. In this field, 
to which so much public attention has been given in 
recent years, the University of Leeds feels that it 
has an especial, perhaps & unique, experience. 

The long history of technology at Leeds, however, 
carries with it one drawback-—that al] the tech- 
nological departments, with the exoeption of the 
un: of Mining, are now housed in relatively 
old quarters, several of them in the original buildings 
of the Yorkshire College. Asa first step in overcoming 
this difficulty, the Department of Textile Industries, 
with very substantial financial support from the 
industry, is going ahead with the erection of a rayon 
technology buil The next major item in the 
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development visages the beginning of 
a new block to the north of the present mte, which 
will new quarters first for the Coal Gas and 


provide 
Fuel Industries Department’ and afterwards for the 
engineering ta. 

Fifty yeara is a short timo in the life of a university. 
Compared with the slow evolution which went on 
through the preceding centuries, the changes which 
have taken place in the twentieth oentury are extra- 
ordinary. ut it must be borne m mind that much 
larger institutions have been evolved in the same time 
in the United States.) The question naturally arises 
as to whether the foundation of a university is simply 
a matter of material ‘resources—money must be 
spent, and buildings erécted, and a university will 
be found to have been created—or whether there 1s 
something vegetable about its growth. Many able 
and intelhgent men—or perhaps many generations 
of able and intelligent men— must give their 
hnfe'Ss work before the acoumulation of inherited 
wisdom and experience implied in the title of univer- 


important but unpub- 
lioized fleld of relations between schools and unrver- 


sities, is more important than what can be seen and 
counted in buildings and departments. It may be 
that Leeds, m common with other relatively recent 
foundations, has stil to complete its education in 
these subjects. But in fifty seasions, awareness of 
theae intangible factors has grown continuously, and 
the University looks forward to its next half-century 
with a confidence based not only on the substantial 
material resources which have been built up, but also 
on an ever clearer conception of the purpose of a 
university and its place in contemporary society. 


CRYSTALLINE CYTOCHROME b, 
AND LACTIC DEHYDROGENASE 
OF YEAST 


By C. A. APPLEBY and Dra R. K. MORTON 
Department of Blochemistry, University of Melbourne, 
Australia 


LLOWING the re-discovery of cytochromes by 
Keilin!, a number of different members of this 
important group of mtra-cellular hexm-proteing has 
been described on the basis of their absorption 
danda! Particular interest is attached to oyto- 
of the b , that is, cytochromes b, bj, 

b, and b, some of which appear to be intimately 
associated with oertain 


plante and certain bacteria, and it has been claimed 
that this cytochrome is identioal with succmic 
dehydrogenase in Corynebacterium diphtherias’. Dixon 
nus co-workera*-*, in classical studies of the lactic 

dehydrogenase system of yeast; found that a hem- 
protein which they called b, was an 
easential component of this enzyme system. Although 
considerable purification was achieved, marked in- 


stability of the most active preparations prevented 
sonclusive demonstration as to whether the oyto- 


chrome was the deh (that is, the enzyme 
which reacts dtrectiy with the substrate) or an 
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essential inbtefmediate carrier acting between lavtate 
and the electron acceptor (methylene blue in these 
gthdies). Yeast lactic dehydrogenase i is one of a small 
but important group of ‘cytochrome  e-linked' 
dehydrogenasos. .- Since the ‘relationship between 
b, and. lactic dehydrogenase has con- 
siderable bearing on views as to the nature of the 
enzymes of this group, we have re-exammed this 
enzyme system of baker's yeast. 
Lactiq dehydrogenase activity has been determined 
Bpeotrophotometrioally when using potassium farri- 
cyanide or cytochrome c as electron acceptors. When 


` measuring the rate of reduction of methylene blue, 


we have used.the Thunberg tube method’. Extensive 
Poma studies ‘confirmed -the observations of 
IXOD associates’ that cytochrome b, accom- 
panied the laotio dehydrogenase activity throughout 
many different purification procedures. Moreover, 
the b, was rapidly and oompletely 
reduced by the addition of lactate to active enzyme 
P tions. In preparations which had lost most 
of their dehydrogenase activity followirig j 
the oytoolirome . oomponarit was stil complete 
although slowly, reduced by lactate. The cytochrome 


b, of mactive enzyme p ions was no longer 
reduaible by lactate, anouk letely reduced by 
dithionite. Thus, it seemed that the oyto- 


ohrome b, was not involved in the direa reaction 
with lactate. Attention was therefore given to 
methods for complete purifleation of the enzyme 


By treatment of the yeast with n-butanol, easen- 
tially by the method previously described by the 
senior author’, the enzyme was dissociated from 

pid material which is probably of 
seit pea iow oni origin. Subsequent purification pro- 
cedures, which will be described in detail elsewhere, 


yielded clear extracts containing the dehydrogenase 
. From such 


well-formed crystals. The first crystals obtained are 
shown in Fig. 1. These were allowed to develop 
slowly and are therefore relatively much larger than 
those whioh were grown rapidly from 

material and which are also illustrated. The crystals 
show only weak aniso They are readily soluble 
in suitable dilute buffers at neutral pH values. 


Enzymic ee of Crystalline Lactic 
ehydrogenase 


The best crystalline preparations have an activity 
of approximately 7,000 unite (moles ferricyanide 
reduced/hr.j/mgm. dry weight) at 20° C. and at 
optimal pH (8:0). With methylene blue at pH 5-2, 
using & reduction time of approxmately 10 sec., the 
same preparations have activities of 740 units 
(umoles methylene blue reduced/hr./mgm. dry wei 
at 20° and 2,100 unite at 38° O. The correspondi 
Qars values (as defined by Bach e£ al.) are 16,500 
and 47,000 at 20° and 88° C., respectively, and hence 
the ine enzyme 18 about fifteen times as active 
as the best preparations (Qars 3,000 at 38°) obtained 
by the earlier workers‘. 

Bach e£ al.* observed that crude extracts containing 
the enzyme rapidly reduced cytochrome o, and 
determined the rate of reduction of cytochrome o 
manometrically in the presence of exceas cytochrome 
oxidase. During the course of purification of the 
enzyme, they found that the rate of reduction of 
cytochrome o became considerably leas than that of 


750 





Fig. 1. ae iori The inital 
crystals are shown in the ‘Gree (8). Bown a) and twice re- 
Saag ad ewe a tdd Lographs taken 


methylene blue. Nevertheless, spectroscopic observa- 
tion showed that their purest preparations could 
still reduce cytochrome c. 

By direct (spectrophotometric) measurement of 
the rate of cytochrome c reduction during the course 
of purification, we have found that the rate of 
reduction of cytochrome c is undiminished as com- 
pered with reduction of both ferricyanide and 
methylene blue. The same proportionality with the 
three different electron aooeptors is found in enzyme 
which has been twice recrystallized. The best 
preparations have an activity of approximately 
1,800 units (umoles c reduced /hr./mgm. 
dry weight) at 20° C. and at pH 7:0. The reduction 


of a molecule of cytochrome o or of ferricyanide . 


involves only a single electron transfer, whereas 
reduction of a molecule of methylene blue involves 
two electrons. Henoe it is seen that, at 20° O., the 
rates of reduction of cytochrome c (1,800 unite) and 
of methylene blue (740 unite) are of similar order of 
magnitude but about four to five times lees than 
that of ferricyanide (7,000 units). 
` The reduction of cytochrome c by the crystallme 
enzyme was not mhibited by ‘Antmmycm A’ (1:5 x 
10+ M), which specifically inhibits the reduction of 
cytochrame c by the guoornio BB atogetiage system 
of animal tiasue asta rte However, & partially 
purified preparation of the lactic dehydrogenase was 
90 per cent inhibited by p-chloromercuribenzoate 
(10-2 M) when tested with ferricyanide as electron 
acceptor. This suggests that oertain —SH groups 
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are necessary for enzymic activity, as in the case of 
succinic dehydrogenase*. 


Physical Properties of Crystalline Lactic 
Dehydrogenase 


Crystals of the enzyme are distinótly pink in 
colour, while concentrated solutions are brown- 
coloured when oxidized and coral-pink when reduced 
with either lactate or dithionite. The oxidized enryme 
ahows little or no absorption in the visible region of 
the spectrum, but the reduced shows strong 
absorption bends at 556-5 mu (a-bend) and 525 my 
(B-band) as determined using a | reversion 
spectroscope. These bands oorrespond with those 
previously described for cytochrome b, by Dixon and 
co-workers’. Both absorption bands were intensified 
by freezmg in liquid air as described by Keilin and 
Hartree’, and the a-band was shifted to 555-2 mu, 
while there was no observable change in the position 
of the B-band. The enzyme appears to be 


enzyme 
as determined in the Beckman spectrophotometer is 
shown in Fig. 2. 


are Scien ie dnd paces ds 
Pu uc uu M S 

Margoliash (see Keilin and Slater!) and of cyto 
i feti J (Davenport and Hill!*), both of which have 
been highly purified but nerther of which has so far 
been obtained in a oryBtalline form. It is oleer, 
therefore, that lactio deh activity and 
cytochrome 6, are mtimately associated in the 
crystals. Moreover, in confirmation of the observa- 
tions of Dixon and oo-workers', there is a direct 
relationship between the concentration of cyto- 
chrome b, and lactic dehydrogenase activity as 
determined in several different crystalline preper- 
ations and after recrystallization. 


Prosthetic Groups of Lactic Dehydrogenase 
The absorption spectrum of the pyridine hæmo- 


otometer and found to be 
identical with that of pyridine hemochromogen 
from & pure sample of hamm. This confirms the 
finding of Dixon and associates’ that protoham is 
the hem group of cytochrome b, and protoham 
must also now be considered as a proethetio group 
of lactic dehydrogenase. 
A sample of enzyme which had been twioe re- 
was denatured by heating to 100° for 
2 min. at pH 6:8. An equal weight of ammonium 
sulphate was added, and the brown protein precipitate 
was removed by high-speed centrifuging. The clear 
supernatant was & pure green colour and showed a 
strong fluorescence typical of riboflavm. The flavm 
was extracted mto phenol, transferred to water, 
and then with authentic samples of 
flavin adenine dinucleotide, riboflavin-5’-phosphate 
(flavin mononucleotide) and riboflavin, using paper 
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a AE dberoton petro of erue etnies by Cur Curve 
natant obiained by heat denaturation of enzyme. OVEM RIS 
à concentration 10—* Abenn 


ae ð denote absorption bands of the reduced 

chromatography. In two different solvent systems 
(n-butanol-acetic acid—water, and pyridine-n-pro- 
penol-water)!, the unknown. flavin moved as flavin 


extract. It is therefore 
tentatively ooncluded that the flavin is flavm 
mononucledtide. 

The absorption spectrum of the flavin obtained by 
heat-denaturation of the enzyme, at the same con- 
centration as for curves A and’ B, is shown in Fig. 2 
as ourve C. The spectrum is identical with that of 
flavin mononucleotide except for somewhat increased 
absorption in the ultra-violet region, probably due 
to some protein denaturation products. The con- 
tribution of this flavin to the absorption of the 
enzyme in the region 300—600 my is apparently amall, 
sinoe the oxidized enzyme (curve A) shows no oleer 
indication of absorption in this region which could 
be attributed unequivocally to the presence of the 
flavin. It is posible that the decreased absorption 
of the reduced enzyme at 445 and 873 mp (the 
absorption maxims of flavin mononucleotide) may 
be partly due to the reduction of the flavin by lactate, 
but the difference ‘(oxidized minus reduced 

enzyme) is not the spectrum of flavin mononucleotide. 
The most noticeable contribution of the flavin (which, 
like the mononuoleotide, has a peak at 260 mu) to 
the abeorption of the enryme is undoubtedly in the 
ultra-violet The small influenoe 
of the flavin on the spectrum of the oxidized enzyme 
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in the region 300-600 mp may possibly be produced 
by modrfication of the flavin absorption due to 
combination with the protein. 
. The flavin group is completely bound to the 
enzyme, and normally none is dissociated, since 
prepared solutions of the crystals show no 
flavin fluorescence. However, this always develops 
on storage at 0° and is inoreaesed by dialysis. The 
appearance of fluorescence dup to free flavin is 
associated with decline of enzymic activity, and 
there is & relationship between the amount of 
fluorescence, as by visual examination, 
and the extent of decline in activity. Ib is therefore 
& t that the flavin is directly concerned in 
ihe activity of the enzyme, and henoe flavin 
mononucleotide must be regarded as a prosthetio 


group. 


Nature of Lactic Dehydrogenase 

horetio examination of twice-crystallized 
material been carried out in a Tiseltus-type 
apparatus, using 1 per cent protein in phosphate- 
lactate buffer, pH 7-05, ionic strength 0:25. One 
component, in very amall amount, moved rapidly 
away from the mam material. This was afterwards 
identified as free flavin, which had apparently dis- 
sociated during dialysis (40 hr.), but had not attained 
equilibrium ,with the buffer system. The protein 
Eu taper however, appeared as a single peak, 
which remamed symmetrical for more than three 
hours, although some asymmetry developed after 
five hours. This imi result, therefore, 
strongly supports other evidence that the crystalline 
enzyme consists of & single protein. 

While further studies of the physical and chemical 
properties of the crystalline material are m progress, 
the evidence so far available strongly mdicates that 
yeast lactic dehydrogenase is a single protein with 
two different prosthetic groups. ite many 
attemmpte, we have not so far been able to isolate a 
separate, active flavoprotein from cytochrome b,. 
The possibility that the flavin group is associated 
with an adsorbed contaminant is further excluded 
by the fact that, while cytochrome c and other 
inactive material remain in the supernatant at the 
initial crystallization step, the flavin as well as the 
cytochrome b, is almost wholly removed from the 
mother liquor with the crystals. The constant pro- 
portion of one hem group to one flavm group, as 
found in the initial crystallme product and after two 
further recrystalliations, also indicates that both 
groups are associated with the one protem. More- 
over, the total purification, as compared with the 
Initial yeast on a dry-weight basis, is at least 7,000- 
fold, while a tenfold purification is achieved in the 
crystallization step. Despite this considerable 
evidence in favour of homogeneity of the enryme 
system, we are continuing efforts to resolve it into 
more than one active protein. 

In the case of a single protein with two prosthetic 
groups, it becomes somewhat artificial to 
between the ‘dehydrogenase’ and the ‘electron- 
carrier’. However, the two groupe presumably are 
concerned with different functions, and we incline to 
the view that the flavin mononucleotide group, 
rather than the protohmmin, acts as the direct 
acceptor of electrons from lactate.  Dissoóiation of 
the flavin mononucleotide appears to be 
irreversible, and partial dissociation or interference 
with this group would account for decline or logs of 
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ability to reduce the protohmmin by lactate, whereas 
it would still be reducible by dithionite. 'Dehydro- 
' activity thus appears to be dependent on the 
vin group, and 'eleotron-transfer' on the protohsm 
group. It is noteworthy that the cytochrome b, of 
inactive, oxidized enzyme is completely reduced by 
the addition of lactate together with a small amount 
of active lactic dehydrogenase. 

Yeast lactio dehydrogenase is the first of the 
'eytoobrome o-linked’ dehydrogenases to be highly 
purified. It is of especial interest in that it is itself a 
cytochrome, being the first of the b up to be 
edebi peded aa ins fest oybochreme (0 be 
a new class of enzymes not 
.may well be unique. However, evidenoe reoently 
obtained with partially purified heart-muscle suocinio 
deh t also mdicates that this enzyme iB 
dependent for activity upon a flavin group, and in 
this respect reeambles yeast lactic dehydrogenase. It 
would seam quite 
‘cytochrome o-li 
a-glyoerophosphate dehydrogenase of 
skeletal muscle, liver cholme dehydrogenase, and the 
malio dehy: systems of certain yeasts and 
bacteria, are smmilar flavoprotems. 

We wish to thank Mr. Barrett, of H. Hudson and 
Co. Pty., Ltd., for his helpful co-operation and for 
the generous gift of yeast for this investigation. We 
are grateful to Mr. J. Pye, of the Walter and Eliza 
Hall Institute for Medical Research, for carrying out 
the electrophoretic examination of the enzyme for 
us. Dr. M. Dixon suggested this problemi to the 
senior author (R.K.M.), who commenced the 
serbian hi at the School of Biochemistry, Univer- 
sity of Cambridge, and has continued it at the 
University of Melbourne. One of us (C.A.A.) is 
seconded from the Division of Plant Industry, 
Commonwealth Scientific and Industrial Research 
Organization, Canberra. [J&n. 21. 
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PRESERYATION OF FOODS WITH 
IONIZING RADIATIONS 


OWERFUL sources of ionizing radiations have 

- became increasingly available during the pest 
tan years, and a corresponding interest has developed 
in their use for iesus el gait Among the 
possibilities which have some attention is 
the utilization of the lethal effects of these radiations 
for killing micro-organisms in food, thus reduomg or 
eliminating the primary cause of most types of 
spoilage. If this could be effected without materially 
damaging the food, and at economical oost, the 
process could represent & marked advance over 
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existing procedures. It has, however, been clear for 
some time that many unusual considerations must 
be taken into account in assessing the potentialities 
of the method and that the experimental 
evidence is only partially available, if at all. Although 
many features are therefore in doubt, sufficient 
factual information has recently been felt to be 
available in Britain to provide the basis for 
a short symposium, and such a meeting was held 
in Cambridge on February 10 by the Food and 
Microbiology Groupe of the Society of Chemical 
Industry. 

Dr. W. Wild opened the symposium with & dis- 
cussion of the general properties of ionizing radiations 
and possible methods of producing them. Suitable 
sources fall into two groups: electrical generators 
delivering high-speed electrons or, less probably, 
X-rays; and radioactive sources giving electrons 
(B-rays) or electromagnetic radiation (y-rays). Gener- 
ators would be the more feasible source for large-scale 
work during the next decade, and several types might 
be considered, including Van de Graaff, resonant 
transformer and impulse generators, and travelling- 
wave linear accelerators. <A typical generator now 
available has an. accelerating voltage of three million 
volta and delivers four kilowatts of electron beem- 
power. This oould sterilize samples, of unit density, 
about an inch thick (irradiating from both sides) at 
a rate of about a thousand Ib. an hour; the cost is 
estimated at a few pence per Ib. of treated product. 
Thicker samples can be treated by using higher 
voltage ; but this must not exceed approximately ten 
million volte (sample thickness of about three inches) 
if induced radioactivity in the food is to be avoided. 
The British-designed lmear accelerator seems to offer 
most promise of reliable working and also of obtaming 
high voltages without undue ipcrease in capital cost ; 
models giving several kilowatts of beam power seem 
feasible, although present models have only a, 
relatively low power-output (500-800 W. at 4 million 
volta). 

The limited tion of electrons is an obvious 
disadvantage for many applications, and the much 
more penetrating y-rays would often be preferred 
even though thick shielding would be needed to 
protect factory personnel from the radiation. Two 
main sources oan be considered: the spent reactor 
fuel rods in their initial ‘cooling’ period; and the 
residues (flasion products) which remain after chemical 
processing of the fuel rods. A medium-sized nuclear 
power station could probebly deliver a million reps 
to a thousand tons of food a day from the former 
gotroe; little ial provision would -be needed 
except a device for presenting the food to the radia 
tion, provided that the food oould be brought to, or 
near to, the power station. Fission producta, on the 
other hand, could be processed into transportable 
sources for use m more distant factories, assuming 
that methods could be developed for moving, safely, 
the megacurie sources Tt is still too early 
to estimate, reliably, the probable oost of flæion- 
product radiation, although coste comparable with 
those for existing electron generators seem possible. 
The techni of ing sources has yet to be 
developed, however, and the potential demand is 
unknown. It would therefore preferable at this 
approach, as in the 

to indicate what 
would be as acceptable processing costa. 
Dr. Wild concluded by saying that further 
are available in several publications and that either 
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he or his colleagues at Harwell would be glad to 
discuss them with anyone interested. . 

Dr. L. H. Gray then outlined present views of the 
biological effects of irradiation. The primary process 
is a physical act of energy abeorption which leads to 
the excitation and ionization of individual atoms. 
The biological damage which results, however, takes 
several forrhs, among the most important of which 
is & loas of the of cell reproduction; this is 
eventually fo by oell death or-m some circum- 
stanoes by differentiation. Other leas-damaged cells 
show & partial recovery from the effects of irradiation ; 
Bud ee Ore ee MAR, eis ee ec cain 
alightly inj cells. A small n of the oells 
which survive will also usually. found to have 
undergone & mutation. Tissue cells show & type of 
response which should particularly be noted, for they 
give rise to tumours. This oarcinogenic effect of 


tion of foodstuffs. In studying the cause of these 
effects it has been found that direct tests of metabolic 
activity such as respiration, glycolysis and adenoame 
triphosphate synthesis show little change even with 
quite high doses. Many important enzyme systems 
are therefore not damaged ; 


undoubtedly involved in the development of radio-. 


biological damage. ; 
The probability of any small unit of biological 
organization being directly ionized is quite small 
until the dose reaches levels of the order of millions 
of r.e.p. ; but there is a much greater probability of 
attack by free radicals ariaing in the aqueous phase. 
Various factors such as radiation quality and oxygen 
tension can be shown to affect indirect chemical 
reactions of this type in & manner which strikingly 
parallels their effect on biological response, and it is 
now believed that much radidbiological damage is 
due to the action of free radicals arimng immediately 
from water or of more stable radicals to which they 
The last two papers of the symposium were oon- 
cerned more with the practical aspects of the effects 
of irradiation on typical food systems. A paper on 
the effecta on micro-organisms by Drs. R. 8. Hannan, 
Marguerite I. Davis and M. Ingram was read in two 
edad fa pet Nea Dr. Devis first 
esoribed the general features of the response of 
mioro-organiams. The most important effect is that, 
with sufficiently large doses of irradiation, the 
organisms fail to multiply, and this can be accounted 
for broadly in terms of an ionization having occurred 
in & sensitive region of the cell. It has recently 
become & t, however, that the lethal effect of 
& given dose can be modifed by changes in the 
environment of the organism, such as removal of 
oxygen, addition of several of protective oom- 

removal of water or 


uct wil depend to 
some extent on the nature of that food ~and the 
Do E 
Dr. Hannan then showed how the lethal effects 
might be utilized. Several workers have shown that 
even the most resistant in broth suspension, 
oan be inactivated by doses of the order of 2 x 10* 
aa that is, equivalent to a temperature rise of 
4 deg. O. Yeasts, moulds and vegetative bacteria 
are somewhat more sensitive. Sterilization without 
heating is therefore possible and is the most interest- 
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ing potential application. Much work is still needed 
with practical food systems ; but it seams possible that 
doses up to 8 x 10* r.e.p. may eventually be found to 
be necessary, partly to allow for individual oircum- 
stances which might protect the micro-organisms and 
Py o e Mia E of certainty, 
that all samples in & given will be sterile. 
Much lower dose-levels might find practical use, 
however. Approximately 5 x 10* r.e.p., for example, 
inactivates of the micro in most 
foods and delays the onset of microbial spoilage ; 
harmful vegetative organisms are also destroyed. 
Even lower doses of 2-5 x 104 r.e.p. have been used 
to break the reproduction cycle of insects in foods 
(for example, T'richéna larves or wheat weevil). Very 
doses, however, probably of the order of 
1—5 x 10° r.e.p., are needed to inactivate viruses. 
Dr. Hannan then went on to describe the effects 
of irradiation on the foods themselves. The greatest 
obstacle to the application of the iere apart from 
economic -considerations, is the tha 

damage to the food itself can seldom be ignored. 
Prohibitive changes in oolour, odour and flavour 
occur, and the study of these effects is 
largely in the empirical stage. It is clear, how- 
ever, that the chemioal is limited in total 
extent (of the order of a few pmoles/gm. for a 
: the 


Dr. Gray, and a complex series of effects in the 
lipids. The most obvious changes appear to be 
oxidative. Freezing before irradiation, removal of 
oxygen and adding ‘protective’ compounds materially 
decrease many of these effects, and the suppression 
of damage with most products at high dose-levels 

usually depends on the feasibility of using auxiliary 
occa of this type. 

Raw beef irradiated with a sterilizing dose of 
2 x 10* r.e.p., for example, develops & strong, un- 
pleagant, irradiation odour and flavour; but these 
can virtually be elrminated by de-aeration and deep- 
freezing before irradiation. This would be difficult 
to apply on an industrial soale, however, and an 
alternative e of adding protective com- 
pounds, including ascorbic acid, which dispenses 
with the freezing E apes would be commercially 
more attractive. nfortunately however, this only 
partially controls the radiation damage, and the 
chemical basis of the protective action is, Moreover, 
far from clear. Jin brief survey of the irradiation 
of & range of foods, Dr. Hannan pointed out that 
most producta of animal origin develop typical 
‘irradiation’ odours and. flavours, and require similar 

tective techniques. This is especially true with 
dao products, where the flavours are usually very 
strong. Many processed and cured meats show 
relatively little flavour change, however, presumably 
owing to the protective effect of nitrite and fat 
antioxidants which are usually present. The treet- 
ment of fruite and vegetables raises many difficulties, 
if only from the action, during storage, of enzymes 
which are not usually inactivated by irradiation. 
The storage life of many other of pra i», 
in fact, limited by chemical 
during storage. tae dosclóvsia Gf Bs Ope oF 
5 x 10° r.e.p. which might be used for retarding 
ae ilage, ‘irradiation’ flavours are usually 

it is not until 10! r.e.p. or even leas that 
the. ud of sensory detectability is reached with 
many products. Little change would usually be 
detectable with doses of the order of 2 x 10* r.e.p. 
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which might be used for dismfestation; but even at 
this doee-level it is necessary to consider 

how far irradiated foods oan be considered suitable 
for human consumption. Desirable constituents such 
as vitamins might be partially destroyed; but the 
greater possible danger is that harmful compounds 
might be formed. There has boen no positive demon- 
stration that this is a significant danger; but & very 
great deal of evidence would be required before it 
could be discounted. 

An. active discussion followed, moet of which was 
concerned with matters of detail; but one pomt is 
noteworthy : the view was expressed that the basis 
for assessing the potential toxicity of irradiated food 
need not necessarily be more rigorous than that 
applied to other methods of processing. It would be 
illogical to demand the complete characterization of 
every chemical change irradiation might produce, 
since this is not even known for kitchen cooking. 

No itive conclusion can be drawn from the 
proceed! of this symposium exoept that the 
process is highly novel and of obvious interest. 
There is, however, no firm indication that it would 
be commercially applicable in Britain in the near 
future in any of ite many forms. Even if the effects 
of radiation on foods and micro-organisms were to 
be olarifled, there would still be many problems in 
&mmegsing the economic value of the process and 
translating the laboratory resulta to the factory. 
The b position is therefore still one of seeking 
products and methods of processing which offer such 
unmistakable advantage that the tal 
problems can be attacked and overcome. Suitable 
producta may well be found more easily in the 
pharmaceutical than in the food mdustry. 

R. 8. HANNAN 


OBITUARIES 


Sir Nelson Johnson, K.C.B. 


Nexson KrNG JOHNBON was born on March 11, 
1892. He was educated at Canterbury, his native 
city, and at the Royal College of Science, London, of 
which he was an associate. After taking his degree 
he worked for a time on astrophysios under Prof. A. 
Fowler. In 1918 he went to the observatory at 
Sidmouth founded by Sir Norman Lockyer for 
research in solar physi When war came in 1914 
he jomed the Royal ing Corps and became one of 
the early night-flying pilota. On a night of bad 
visibility he had a serious crash and this, combined 
no doubt with the influence of W. J. B. Lockyer, 
meteorologist as well as solar physicist, led Johnson 
to the Meteorological Office at the end of the First 
~World War. In 1021 he was in charge of the 
new meteorological section of the Chemical Defence 
Research Establishment, from which so much of our 
knowledge of the lower layers of the &tmoephere bas 
since come. 

Johnson himself carried out two investigations of 
the ture at different levels by contmuous 
records day and night, for three years at Porton and 
for five years at Leafleld, where he had the assistance 
of G. 8. P. Heywood. No such comprehensive 
investigation of this problem had previously been 
undertaken; and no one familiar with the difficulty 
of eliminating the many sources of error in the oon- 
tinuous measurement, in all conditions of weather, of 
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ee ME: at levels up to 300 fb., can 
but ire the way Johnson surmounted the diff- 
culty. <A very ful ig and discussion of the 
records was published in the Geophysical Memoirs 
of the Meteorological Office. Mention may be made 
of two unexpected resulta. The rate of morease of 
temperature upwards at the end of clear calm nights 
falls off much more rapidly with moreasmg height 
than had been expected on the plausible saasumption 
that radiation was the main operating factor; and, 
most surprisingly, the mean temperature over the 
twenty-four hours of the day, generally supposed to 
decrease upwards, was found to snorease on 
the average of the whole year, to & height of 100 ft. 
Recent records from the tower at Rye, erected at 
Jobnson’s instigation, to investigate the vertical 
distribution of humidity, the fundamental factor m 
the strange, but vitally important, anomalous radar 
phenomena, show that there the inorease of tem- 
perature persists up to 800 ft. 

After 1928 Johnson became successively director 
of experiments at the Chemical Defence Research 
Establishment at Porton and chief superintendent 
of the Chemical Defence Research t of the 
War Office. During this period the defence - 
ments against gas attacks, includmg the a ake, 
admittedly superior to any others in the world ab 
that time, were brought to such a itoh of perfection 
that they were a major factor m dotes the Nazis 
from attempting gas attacks against Britain or against 
her ally, the U.S.S.R., whose avil population had no 
such effective protection. 

In September 1938 Johnson returned to the 
Meteorological Office as director. His happy oom- 
bination of soientiflo comprehension and adminis- 
trative ability won the admiration of his staff. He 
devoted all his energy and his time to the task of 
meeting the demands which the threat of immunent 
war and, a year later, the outbreak of war, made 
upon the Office. His foresight enabled him to meet 
the Mp og wenn requirements for staff and equip- 
ment for Army and Air Force needs not only in the 
United Kid and m the expeditionscy foroes 1a 
Europe and North Africa, but also in the Middle and 
Far ast, in the Colonies, Malta, Iceland, the Azores 
and partially in Canada and South Africa. 

But Johnson was not only an able administrator ; 
he never lost sight of the need for fundamental 
research. He instituted the Meteorological Research 
Committee with Prof. S. Chapman as ita first chair- 
man; he secured the establishment of the Meteor- 
ological Research Flight, the contributions of which 
to our knowledge of the upper atmosphere, especially 
of humidity in the stratosphere, have been out- 

ing; and he formed a section for research in 
forecasting, working in contact with, but freed 
from the routine duties of, the operational forecast 
service. i 

Meteorology ie more dependent than any other 
science on international co-operation. Johnson took 
the lead after the Becond World War in convening 
an. international meeting in London at the beginning 
of 19040. He was elected chairman of the Inter- 
national Meteorological Committee and in 19047 
T. t of a general ‘Conference of Directors’ at 

ashington, where he achieved an outstanding 
succeas. He secured t among these directors 
and their diplomatic advisers, including those of the 
U.S.S.R. and countries in the Soviet block, on 4 
Convention of Governments sepia E official 
World Meteorological Organization with the necessary 
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financial provision and an agreed degree of flexibility 
in ita ion. When the Conference was on the 
point of breaking down, it was, to quote the words 
of the Chief of the U.S. Weather Bureau, “the 
deliberate and skilful guidance of the President” 
which brought them through all obstacles. 
Johnson was made K.O.B. in 1948. We who served 
under him a lated and admired his ability, and 
Iud mibaloec hole cia hea 
under him in chemical defence research share our 
feelings and mourn our loss. The strain of the past 
fifteen years caused or accelerated the development 
of Parkmson’s disease, which defeated our hopes that 
he would regain his health after his retirement at 
the end of August last; he died on March 28. 

Throughout nine years I saw almost daily evidence 
of his quiet power and his thoughtful tact. I may 
mention one illustration. A member of the staff had 

t into difficulties through his own blunder and 
eee. When. the matter came to Johnson, 
his first words to me were, “How can we help X out 
of his difficulties ?" He was not only kind; he was 
strong. When he had decided what was the right 
course, he could state clearly the decisive reasons 
for ib and reveal reserves of power behind an un- 
assuming manner. The Chief of the U.S. Weather 
Bureau said the Washington Conference owed him a 
debt of gratitude; so does his own country. 

E. Gorp 


Prof. K. Honda 


Ium death oocurred on February 12 of Prof. Kotaro 
Honda in his eighty-fourth year, an almost 
figure in the fleld of physical metallurgy and applied 
physics. Born on February 28, 1870, the BOn. 
of Hyorabuso Honda, in the Aichi Prefecture of 
Honshu, Japan, he graduated in 1897 as a icist 


he 
papers in collaboration with Prof. 
alone, on the dimensional effects of 
on iron and steel, nickel and cobalt. In 1901 his 
University appointed him a lecturer in physics and 


stress on magnetization, and the change in the elastio 
constants of ferromagnetios with I His 


tus. 

Between 1907 and 1911, Honda traveled as a 
research fellow in Germany, France and England. 
While in Europe, he worked under Prof. G. Tammann, 
uu rp n ed OF eal 
lurgy &ud under Prof. du Bois on magnetimn. In 
1910, he published a famous paper covering the first 
extensive end systematic investigation made into 
the susceptibilities of the elements, about 
forty in all, but most of the data are now considered 


A long and proliflo period of valuable experimental 
and theoretical work then followed, on the magnetic 
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properties of elements and alloys at high and low , 
temperatures; oonterporary theories of magnetism ; 
the structure of magnet steels; the solution of 
equilibrium diagrams by magnetio analyms; the 
Invention of K.S. permanent magnet steel in 1920 
(now better known as 85 per cent cobalt magnet 
steel); the nature of the transformations in pure 
Iron and carbon steels; the theory of the quench- 
hardening of steals; the study of the formation of 
oementite ; the production of single crystals of iron, 
cobalt and nickel and their magnetic investigation ; 
the study of martensite; and the development of 
the new K.S. permanent magnet alloy in 1034. 
Indeed, his stimulating contributions covered so many 
branches of the physics of solids and physical metal- 
lurgy that it would be invidious to single out any 
one group for special comment. 

Honda's contribution to the establishment of 
fundamental and applied scientific research in Japan 
cannot be over-rated; and his influence on, and 
encouragement of, his students and research associates 
gave rise to the large output of valuable papers which 
appeared in the T'’éhoku Soience Reports. He was 
appointed director of the Research Institute for Iron, 
Steal and other Metals m 1919, after f ing ite 
foundation. He was also elected a member of the 
Imperial Academy of Science ; the National Research 
Council of Japan; the board of directors of the 
Foundation for the Promotion of Science and Industry 
m Japan; and the Tokyo Institute of Physical and 
Ohemical Research. Finally, he became president 
of the Téhoku Imperial University in 1981, which 
appointment he held until his recent retirement. 

A notable stage in Honda’s career was reached in 
1936, when he attained his twenty-fifth anniversary 
as professor of physics in the Téhoku i 
University. This was marked by the publication of 
the “Honda Anniversary Volume”, a unique compila- 
tion inoluding papers from past p and. colleagues 
and contributions from leading cists of inter- 
national repute. - 
honour, the Bessemer Medal, on him in 1922; this 
was only one of many awards and honours received. 
by Prof. Kotaro Honda from Great Britain, the 
United States and Germany, which confirm the great 
international esteem in which both the man and his 
work were held. 


Prof. Eugenlusz Romer 


Tma death of Prof. E. Romer on January 28 at 
the ripe age of eighty-four marks the end of an era 
of cal and geographical development in 
Poland for which he was go responsible. His 
forceful and dynamic never failed to 
make its mark whenever he attended a meeting or 
conference and will be recalled with pleasure by the 
many friends he made in Britain at the International 
Geographical of 1928. The high standard 
of official maps of Poland and the wide range covered 
are due especially to his efficient direction. He 
remained mentally vigorous almost to the day of his 
death, and in his retirement had turned his attention 
to some theoretical of geomorphology, 
notably the development of the river systems of 
Africa. It is hoped that a summary of this work 
in English, already planned at the time of 
his death, may appear posthumously. 

L. Dupiay Frame 
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NEWS and VIEWS 


Physics at Bangor: Prof. E. A. Owen 


Pror. E. A. OwnN retires in September this year 
from the chair of physics in the University College 
of North Wales, Bangor, which he has held for the 
sa i d years. A graduate and 1851 

ition Scholar of the University of Wales, Prof. 
Owen went to the Oavendish Laboratory, Cambridge, 
in 1910 for postgraduate work under J. J. Thomson, 
where his work on X-ray absorption led to the dis- 
covery of the A*' law which is associated with his 
name. Ho afterwards joined the staff of the National 
Physical Laboratory, Teddington, at first holding a 
post in the Metrology Division, and later became 
head of the Radiology Section of the Physios Division. 
There he was largely concerned with the protection 
of ital staff in X-ray and radium 
and with X-ray dosage measurements. He served 
for many years as secretary both to the British and 
to the International Committee for Radiological 


Units and took a prominent part in establishing the 


as the unit of X-ray dosage and in ha 
it adopted as the international unit. At the Na ip. 


Physical Laboratory, in addition to organizing the 
routine work, Prof. Owen was active in promoting 
original research. Under his guidance, with the 
active co-operation of the late Walter Rosenhain, 
then superintendent of the Metellurgy Division, and 
G. D. Preston, now profeesor of physics in Univermty 
College, Dundee, work on the crystal structure of 
metals and alloys was started in 1922 and has oon- 
tmued at the ever since. He was also 
Interested at this time in the raflexion of electrons 
from crystal surfaces, and it is worth while recording 
that he was only narrowly forestalled in the discovery 
of electron diffraction. the tenure of his chair 
at Bangor, Prof. Owen has built up & reputation for 
the application of X-ray methods to the elucidation 
of the structure and properties af metals and alloys. 
The work of his Department has been characterized 
by attention to detail and accuracy of X-ray measure- 
ments which have done much to throw light on many 
phase diagrams of binary alloys and related problems. 


Dr. E. R. Andrew 


De. E. R. AspEsw, who suoceeds Prof. E. A. 
Owen, has had a distinguished soientiflo career at 
Cambri and Harvard, and latuerly at the Univer- 
sity of St. Andrews. An open soholar of Christ's 
College, Oambridge, he took first-class honours in 
Part 2 of the Natural Sciences Tripos m 1942, and 
then went to the Radar Research and Development 
Establishment, where he worked mainly on problems 
of radar reception and display. He returned to the 
Royal Society Mond Laboratory in Cambridge After 
the War to do research on 


blem of the mtermediate state, that is, the 
b -up of & superconductor into alternate regions 
of normal and nductive material when a rod 
or plate of the superconductor is subjected to a 
transverse magnetic fleld of sufficient strength. His 
experimental and theoretical work cleared up much 
that was uncertain in the phenomenon and showed 


between normal and superconductive regions. Dr. 
Andrew left the Mond Laboratory to spend a year as 
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Commonwealth Fellow at Harvard University and 


was then appointed to a lectureship in natural 
re vods in the United NE sige re the University of 
t. Andrews in 1949. he began his 


work with Prof. Purcell on proton magnetic 
resonance in solid hydrocarbons and has continued 
this at 8t. Andrews, where he has designed and had 
built & very large permanent magnet which has a 
highly uniform field, such as is needed for this kind 
of research. The work which he and his research 
studente have oarried out on nuclear magnetic 
resonance in molecular hydrocarbon orystals has 
yielded much valuable information. It has been 
possible to determme unambiguously the positions 
of the in many. molecules, to determine the 
modes of rotation of the hydrocarbon molecules in 
the lattice, to measure the frequencies of rotation 
and the height of the potential barriers which hinder 
rotation and, further, to show, in such orystels as 
benzene, that the molecules are very free to migrate 
between lattice sites even at temperatures well below 
the melting point of the solid. 


Agriculture at Nottingham: Prof. F. L. Milthorpe 


Da. FampEsick Laon MrirrgoxrH, head of the 
Department of Plant Physiology at the Waite 
Agricultural Research Institute, University of Ade- 
laide, has been elected to the newly established chair 
of agricultural botany m the Department of Agri- 
cultural Sciences at the School of Agriculture in the 
University of Nottingham, as from next October. 
Dr. Milthorpe is an agricultural science graduate of 
the University of Sydney, and in 1940 became a 
plant pathologist in the New South Wales Depart- 
ment of Agriculture, a position he.held until 1946. 
During this period his research work concerned the 
search for rubber substitutes, the growth of fibre 
flax and of vegetable crops, and diseases of deciduous 
fruits. During 1946—49 he held a Farrer Soholarship 
and a Leverhulme Research Fellowship at the 
Imperial College of Science and Technology, London, 
investigating the drought resistance of cereals. He 
has continued research in problems of water relations 
of plante while holding his present appomtment, since 
1950, as senior lecturer in charge o plant Physiology 
at the Waite Institute m South Australia 


Geography at University College, Swansea: 
Boor i Prof W. G. V. Balchin 


Noo G. V. Barom, who has been ‘appointed 


nitens Seu eg 
training in the Cambridge Sohool of Geogrephy. After 
serving as demonstrator at Cambridge, he worked 
in the Hydrographic Department of the Admiralty 
during the War and was appomted lecturer m 
geography ab King’s College, London, in 1945. He 
has worked m the flelds of rphology and 
climatology, making notable additions to our know- 
ledge of coastal proceases, of the erosion surfaces of 
south-weet and to the study of local climates. 
In 1952 he organized an expedition to Arizona in 
association with Mr. Norman Pye, of the University 
of Manchester, and the first fruits of the work then 
done are in course of publication. He had earlier 
visited Spitabergen with the 1938 University of Cam- 
bridge expedition. His contributions to his subject 
have been recognized this year by the t from 
the Royal Geographical Society of the Gill 

Award. As head of the Department at Swansea he 
is well equipped to establish a sehool, giving full 
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attention to the physical and cartographic aspects of 


the subject and thus providing a valuable lement 
to the well-known and long-established 1 of 
human geography at Aberystwyth. 

Geography at Southampton : Miss F. C. Miller 


Miss F. C. Murar, head of the Department of 
Geography in tbe University of Southampton, is 
retiring at the end of the present academic year. 
Mise Miller has been a lecturer at Southampton since 
1921 and head of the Department for many years. 
She has maintained the status of the Southampton 
Department, one of the earliest in the country. 
The Department has contributed to the subject 
many academic workers now holding responsible 
positions in several universities in Britain. 


Mr. F. J. Monkhouse 


Mr. F. J. Monxnovuss, of the University of 
Liverpool, has been appointed to succeed Miss 
Miller, with the title of profeesor. Mr. Monkhouse 
ae ee d. 

hical Tripos and, after experience as geo- 
master in several grammar sohools, jomed 
evel Intelligence Division of the Admiralty in 

He was one of the team of workers which 
p the “Geographical Handbooks" for Service 

use; his E utions were chiefly on West 
countries. After & short spell in Ceylon 
with the Inter-Servioe Topographical Division, he 
was appointed to the Department of Geography in 
the University of Liverpool m 1049. While in Liver- 
pool, he has been most active in both and 
research. In particular, he has developed carto- 
graphical teaching to a high level and, in collabora- 
tion with Mr. H. R. Wilkinson, also of the Liverpool 
Department, has written “Maps and Di 
which has become a standard text. His book ‘The 
Belgian Kempenland” (in the series ‘Liverpool 
Studies in Geography”) and his papers on the 
economic geography of the Low Countries indicate 
his interesta in the economic geography of Western 
Europe, and he has in addition a number of papers 
on the historical geography of England, moluding a 
sear eo on Worcestershire in the forthcoming second 
volume of Prof. Darby’s ‘The Domesday Geograph 
of England". " S d 
Element [00 


THE announcement in The Timses of April 12 of 
the production of element number 100 by Prof. G. T. 
Seaborg and his collaborators at the University of 
California follows closely on their discovery of 
element 99 (see Nature, February 13, p. 290, and 
Phys. Rew., 98, 257 and 908; 1954). Although full 
details of this work have not yet been published, it 
is clear that extreme care in the handling of minute 
quantities of short-lived radioactive products was 
neoeegdry, and the sucoeasful outcome of the experi- 
ments is a major technical achievement. The mass 
number of the isotope of element 100 that has been 
identified is given as 258, and its half-life ig about 
three hours. It was from & plutonium 
isotope dede A E by successive 

Inareases the mass, followed 
by bete-decay, which increases the atomic number. 
As a first stage in the process, californium (element 
98) was ej Rai rad from the irradiated 
plutonium, y by ion ex and ita- 
tion Se the Em m tk 
bated: by neuirong aud arona 0g mod 100 £6 


gr& 
the 
1041. 
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obtained. Since it appears that at least fourteen 
neutrons must have been added to the original 
material to arrive at the mass number quoted, it is 
obvious that the work demanded very intenge neutron 
fluxes, such as are available in the reactors of the 
U.8. Atomio Energy Oommission. Identification of 
the new iso was presumably based on the a-decay 
systematics, built up by Prof. Seaborg and others, 
which have proved extremely reliable in this field. 
Element 100 is stated to behave chemically like 
erbium, ita analogue in the rare-earth group. There 
is no reason for believing that this will be the last 
new element to be prepared, although the increasmg 
probability of spontaneous fission as the atomic 
number advances would appear to limit the total 
number of elements to about 110. 


Colontal Relations In the British Commonwealth 


REPLYING for the Government in & debate in the 
House of Commons on April 2, initiated by Mr. C. J. M. 
Alport on a resolution calling for re-examination 
of the spheres of responsibility of the Colonial and 
Commonwealth Relations Offoes and reorganization 
of the services for which they are responsible, the 
Minister of State for Colonial Affairs, Mr. H. Hopkin- 
son, rejected the suggestions made in the debate for 
appointing a Secretary of State for Africa, merging 
the Colonial Office and Commonwealth Relations 
Office, or transferring the economic functions of the 
Colonial Office to the latter Office. In the Govern- 
ment's view the time has not yet come for any major 
definition of the spheres of responsibility between 
the Commonwealth Relations Office and the Colonial 
Office. Nevertheless, it might be desirable to examine 
the relations between the ive services and the 
need for the reorganization of the Colonial Office as 
a whole. In the view of the Government, re-examina- 
tion of the conditions of service of members of the 
Colonial Service is urgently needed. for it is of the 
greatest importance that Colonial officers should be 
assured that their problems and anxieties are under- 
stood and treated seriously. 

Mr. Hopkinson did not thmk that the proposal for 
a Jone Commonwealth service would this par- 

roblem, but he would not exclude schemes 
in bud Colonial servants, as part of some new 
overseas service, could be made available when 
required by mdependent Commonwealth countries 
or indeed by foreign countries. The Government 
recognizes that it has a special responsibility towards 
officers of the Colonial Service who, appointed to 
their present poete by the of State, are m 
those areae developmg towards self-government 
which are anxious to ensure that officials retamed by 
them should owe principal allegiance and loyalty to 
them. Up to now, Colonial Governments have not 
behaved iresponsibly or unfairly towards their 
British Civil servants, but the Government feels 
that, as long as these officers remain, they should be 
assured of certain basio conditions of service, in- 
oluding pensions and. other benefits, retention of their 
status in H.M. Colonial Service, and possibilities of 
transfer and promotion, and so on. At the same 
time, they should be permitted to retire from the 
service of the Colonial country by which they are 
employed when. it attams ind ence. The Govern- 
ment, said Mr. Hopkinson, beli that there is still 
& great work for these officers and wishes them to 
know that the House and Government sre aware of 
their needs and are determined to give them every 
practical assistance for carrying on their great task. 
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Age of Election to the Royal Soclety 


Im a recent note, Prof. A. V. Hill has discussed 
the ege of election to the Royal Society of London 
(Not. and Reo. Roy. Soo., Lond., 11, No. 1; January 
1954). For many years, up to and moluding 1980, 
the number of annual elections to fellowship of the 
Royal Society (apart from ‘special’ elections under 
Statute 12) was fifteen. During 1931-38 it was 
seventeen, during 1939-45 it was twenty, and since 
1946 it has been twenty-five. The ‘median’ age of 
election (that is, the age above which as many 
elections occur as below it) has been shown aa: 
1848-72, 42; 1873-97, 48; 1897-1022, 441; 1920- 
38, 47; 1980-45, 491; 1946-53, 474. These figures 
include elections in all scientific categories. In eight 
different categories the median ages have been: 


1920-38 1930-53 
Mathematics 42 42 
Physica 89 44 
45 45 
55 54 a 
53 51 
Botany 51 5t 
Zoo 48 50 
ekar A $ 48 49 


This confirms the general conclusion that there 
has been little change over the past thirty-four years, 
though this is probably due mamly to the fact that 
the number of annual elections has increased in the 
ratio of 5:38. The median age of election differs 
greatly between the categories; and this difference 
ia the more striking when it is recalled that prac- 
tically no elections take place under thirty-two, 80 
that, for example, half elections occur m ten 
years m mathematics and in twenty-two years in 

I ing. One reason for this difference is that m 
some subjects experience is far more i t than 
in others, where natural is the chief element 
in success. Prof. Hill writes that the number of 
scientiflo people qualified for election is rising rapidly 
and that, if seventeen elections annually were 
appropriate in 19381, twenty-five will be too few 

ore long. The number of annual elections ahould 
be adjusted from time to time so that the median 
age of election could be kept around forty-five. 


Impact of Sclence on Soclety 


RucnuwT copies of the quarterly magazine, Impact, 
have contained articles of considerable mterest to 
those interested in the social aspects of saience. In 
the latest issue, Dr. A. Kmg states that mternational 
collaboration in scientific research and development 
can be extremely valuable only if the projects are 
appropriate for international effort and present real 
advantages over normal national or institutional 
means. International scientific co-operation should 
be based on real needs rather than on idealistic or 
political principles (4, No. 4; Winter 1953). An 
earlier issue of the journal contains an article by 
Dr. O. Barnie on the scientific detection of crime ; 
he shows that the introduction of scientific methods 
in the detection of arime is of great social value 
ty in the 


science made 
tion at the end of the fifteenth century. in 
available at H.M.8.O., price 2s. 6d. for each issue. 
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E College of Sdence and Technology, 
ondon 

Am acoount of research -activities carried out at 
the Royal College of Science during the three years, 
1950, 1951 and 1952, has recently been published. 
The publication is a brief general review and is 
written in non ialized terms similar to the booklet 
issued by the City and Guilds College last year to 
describe its research m engineering. Con ions 
are included from eight departments of the College, 


Chemistry 

of solids to the physical chemistry of ion-exchange 
resins as well as problems of crop nutrition and 
insecticide chemistry. In the Department of Geology, 
studies have been carried out on the Caledonian 
Mountains of Britain, while, in the Department of 
Mathematics, theoretical cosmology has been one of 
the fields of Investigation. The report is admirably 
written and discreetly illustrated. It is hoped that, 
next year, the Royal School of Mines will lish a 
gimilar booklet, so completing & trilogy of publice- 
tions of this sort for the three colleges which make 
up the Imperial College of Science and Technology. 


Rugby Schoo! Natural History Soclety 


Toa Report of the Rugby School Natural History 
Society for 1953 is the eighty-seventh in the series 
and reveals that the Society is in & flourishing state 
and is keeping up a long and splendid record of work. 
The museum has been redecorated and extended, 
and the vivarium improved mainly by olearing, 
cleaning and restocking the pond. During the year, 
four lectures were given by visiting iali The 
eoology of & Dind dus been the subject of study for 
about thirteen years. An account of the period 
1940-46 was published in the Report for 1946, and ` 
in. the present Report the account, with illustrations, 
has been brought up to date. A bird census for 1953 
is given. T. Fawoett describes work on an excavation 
at UT ieces of interesting medieval 
pottery were ; go also were two St. Neots 
ware sherds dating from late Saxon time and believed 
to be the first found in Warwickshire. Reports of the 
library, museum and vivarium and of the Booiety's 
field sections—xoological and entomological, ornitho- 
logical, geological, archeological—are here published. 
(It is curious that the Society seems to have no botan- 
ical field section, though judging from the report of the 
zoological and entomological section, its members 
also admit botany.) Affiliated sections also report 
their year’s activity ; they comprise architectural, 
meteorological, photographic, astronomical, chemical 


and physical, y, wireless and Mea para 
Numerous ng many BCienoe 
are being offered. Rugby School is to be congratulated 


Sclence Service of the Canadian ee of 
Agriculture : Annual Report for 1952-53 


Tom annual report of the Director of Science 
Service of the t of Agriculture, Canada, 
for the year ended March 31, 1953 . 56 +4 plates. 
Ottawa : Queen's Printer, 1958), which is reprinted 
from the report of the Minister of Agriculture, 
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endeavours to give & representative picture of the 


related to important problems m 
forestry. The extent and variety o 
shown in & list of 284 research papers a vablished 
during the year, which is appended to the_report. 
In animal science, investigations were concerned with 
the ‘basic aspecta of nutritional and physiological 
ee ee ades 
z 
stil mile on E example, showed 
that spraying with DDT in the spring was 
effective against tick, being more rapid than quar 
and eesier on the animals. Loss of 


rotary-brush spre 

which has been developed by the Entomology 
Division, proved the most effective and economical 
spraying device so far tested. In plant science, 


emphasis is placed on researches relating to hazards 
ad t diseases 
and insect pests, and the bulk of the reoords 
the many useful resulte obteined in investiga- 


tions. A further section of the report describes the 
work in soil science, inoluding microbiology, soil 
, taxonomy and antibiotics, while pro- 
feenional services, both organized and informal, which 
eee ee 
ment of Agriculture, to other Dommion 
and to the publio, uu i E. 
of the activities of the Department. 


Carotid Rete and Its Assoclated Arterles 


A parse entitled ‘Studies of the Carotid Rete and 
its Associated Arterieg", by P. M. Daniel, J. D. K. 
Dawes and Marjorie M. L. Prichard (Phd. Trans. 
Roy. Soo., B, 287, pp. 173—208 + ple. 12-19; July 1953; 
85.), records an investigation into the cranial arteries 
in a series of mammals more particularly with respect 
to the well-known rete mirabile oerebrale, here 
termed the carotid rete. The animals employed were 
cat, sheep, ox, goat, pig, dog, rabbit and rat. The 
rete was found to be well developed in the first five, 
in & very much reduced form in the dog, but not at 
all in rabbit or rat. The techniques employed were 
the use of radio-opaque injection masses from which 
stereoscopic radiographs were taken, and of injection 
with neoprene latex. After the setting of the latter, 
the vessels were dissected + stiu or the tissues were 
completely macerated, leaving only the casts of the 
blood-veasels. This enabled position of the main 
vessels in relation to one another and to the bony 
timue, the relation of the vessels to tbe soft tissue 
&nd finally the detailed structure of the rete and its 
associated vessels, to be readily ascertamed. How 
successful the neoprene latex injections were is 
clearly shown in the nineteen excellent photographs 
on the eight plates. The rete is found to be intimately 
associated with the major arteries supplying the brain, 
and its presence is associated with a reduction or 
absence of the internal carotid artery. This is still 
true of the oat where, in contradistinction to the 
artiodactyles, the rete is extracranial, lying in a 
venous lake surrounding the mternal maxillary 

artery immediately below the base of the skull. In 
fs nes fona tus rote lies luteus Te dis 
cavernous sinus. The rete itself consiste of a network 
of medium-sized arteries about 250 u in diameter, 
which interlace and anastamose in a complicated 
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manner. It would appear from its size, its com- 
plexity, ita relation to the cranial blood supply and 
its close association with venous blood, that it must 
serve some functional need; but what this need is or 
how it ia served remain unsolved problems. 


The Oriental Earthworm 


Tre value of earthworms in increasing fertility of 
the soil is well known. There are situations, however, 


In recent years a new species, the Oriental earth- 
worm, Pheretema Aupetensis, has in Oon- 
necticut and other eastern states of U.B.A. It has 
proved to be a much more serious pest than the native 
species and is more or lees immune to treatments 
used to kill native earthworms. J. O. Schread has 
described the habits of the new earthworm and 
experiments on its oontrol in i turf areas 
(Bull. 556; April 1952; Oonnectiout Agrioultural 
Experiment Station, New Haven). The worm is 
apparently very prolific and the erage of 


hundreds of casts following 
damaged golf greens ; een ie bree irs 


seriously 
of castings have been left on each heavily infested 
green every year. Control measures used for native 
earthworms were not effective in controlling the 
Oriental earthworm. Parathion applied four times, 
totalling about a hundred pounds per acre, reduced 
the population about 97 per cent; some injury was 
caused by the final application. Chlordane emulsions 
were more effective than wettable powders. Single 
treatments 40 pounds of chlordane acre 
had a highly killing effect and prevented tion 
SrO periods of time. Aldrin in the form of either 
powders or emulsion at the rate of 33 pounds 
Scie det crudus vore Dd David acd 
control after several weeks. Other chemical reagents 
also produced good results. 


Enzymes of Aspergillus oryzae 

Tum sequence of appearance of the ned 
liberated by A. oryzae during ite growth and some 
of the properties of these enzymes have been 
described and discussed in a series of studies by 
W. G. Crewther and F. G. Lennox (Austral. J. Biol. 
Soi., 6, 410, 428, 447; 1953). When a strain of the 
mould Aspergillus oryzae is grown in surface culture 
on & protein-free sucrose-tartrate medium, enzymes 
are released into the culture medium in the following 
order: first, the carbchydrases sucrase and amylase 
together with phosphatase; second, the proteases 
and esterases; and third, catalase. Their liberation 
is accompanied by the appearance of rotein nitrogen 
in the medium and loss in weight o the myoelium. 
Evidence is presented for the presence of at least 


two proteases in addition to glyoylglyoine dipeptidase 
—one reduces the viscosity of gelatin very rapidly 
and is believed to act preferentially on the high- 
molecular-weight fractions of gelatin (the *visoornetrio 
protease’), whereas the other degrades the lower 
molecular components of the gelatin more readily 
(the ‘gravimetric protease’). The pH activity curves 
for sucrase and amylase also indicate the presence of 
more than one component. Inactivation of the 
various enzymes during incubation at 40° C. 
Da ieee AR ai a oen folio. These 
m ue a 

preperation of crystals rich in protease and of 
the ethanol fractionation of enzymes at low ionis 


strengths. 
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Macromolecular Chemistry: Symposium In Italy 


A SYMPOSIUM on macromolecular chemistry will be 
held in Milan and Turin during September 27- 
October 8 under the auspices of the Commission of 
Macromolecular Chemistry of the International Union 
of Pure and Applied Chemistry. Four subjecte will 
be discussed at the symposium: characterization of 
polymers in relation to their technical properties 
(molecular weight and molecular-weight distribution, 
branching and croese-linking, and orystallization) ; 
building reactions of macromolecules; transforma- 
Ri sae sae of macromolecules ; and block polymers 

reparation and properties). 
Pap See ee ne ie 

Prou Keelah fielen and erian, and must be 
gubmitted before 80; those the first 
subject should be sant to Prof. Antonio Nasmi, Isti- 
tuto Ohimioo, Universita, Corso Massimo d’Azeglio 48, 
Torino, and those for the other three subjects to 
Prof. Giulio Natta, Istituto Chimica Ind. Politeanico, 
Piazzale Leonardo da Vinci 32, Milano, who together 
will be the editors of the publication of preprints 
and proceedings. The papers and discussions will 
Se Nana pena ae ps intet E da 

no c a ee E 
Poople in to attend should write 
nus oio e Bih ee Cae 
for I , Royal Society, Burlington House, 
London, W.1. 


Council for the Promotion of Field Studies 


Taa Council for the Promotion of Field Studies 
organizes a very large number of courses throughout 
the year which should appeal to many persons, both 
amateur and professional, withToutdoor interests or 
hobbies. The courses are generally baased'on' one of 
the Council’s four fleld centres: Flatford Mill, East 

It, near Colchester, Esser; Juniper 
Dork Surrey; Malham Tarn, near Settle,. York- 
shire; and Dale Fort, Haverfordwest, Pembroke- 
ahire, with which ig also associated the Skokholm 
Bird Observatory. The Council is particularly well 
known to naturaliste of all Iptions, with special- 
ined interests in the whole fleld[of the plant and 
animal kingdoms; but the term studies’ 
goes well beyond the biological world, and those 
interested in, say, oceanography, geology, archmology, 
geography, mapping and surveying, and EE 
will find their tastes catered for. Again, the standards 
are varied and range from the quite elamentary to 
the advanced; courses tending towards the latter 
category are often run in conjunction with some 
other organization, prominent among which is the 
University of London. The fleld centres take about 
fifty persons at & time (many of whom oan be &ooom- 
modated in single rooms or oubiolee), and there are 
well-equipped laboratories and basic outdoor equip- 
ment at each to keep the studente fully ied. 
The normal period of residence is one week, the 
charge, which includes full use of the centre as well 
as board and lodging, is £5 15e. 6d. a week (Skokholm 
£4 14s. 604.). Further information about each fleld 
centre and its courses oan be obtamed from 
the wardens at the above addresses, or from the 
Publicity Officer of the Council at Ravenamead, 
Keston, Kent. 


Colonlal Service: Recent Appointments 
Tua fo Ing appointments have been 
made in the Colonial Service: T. Y. Watson 
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(director of agriculture, Uganda), secretary for agri 
culture and natural resources, Uganda; J. A Borsa 
(assistant conservator of forests, Windward Islands), 
assistant conservator of foreste, Cyprus ; A. M. J. De 
Swardt (senior geologist, Geological Depart- 
ment, aides principal geol Geologioal Burvey 
t, Nigeria; P. B. N. Jackson (scientific 
officer, Northern Rhodesia), senior scientific officer, 
Northern Rhodesia; K. H. Bam (fisheries officer, 
Gold Coast), fisheries offloer, Federation of Malaya ; 


officer, Gold 
Coast ; GQ. Stell, entomologist, Trinidad ; A. R. Rees, 
awarded a Colonial research studentahip ro tiled 


Announcements 
Pror. A. KAsTrLEB, of the Faculty of Sciences, 
University of Paris, has been awarded the Holweok 


Medal and Prize for 1954 and will deliver the nmth 
Holweck Lecture in the rooms of the Royal Astro- 
nomical Society, Burlington House, London, W.1, on 
May 18, ee n erie ranted te 
d'Orientetion Atomi nbn M Md c 
Holweck Medal was Faded eae ysical Society 
a8 & memorial to Fernand Holweck and to other 
French icista who suffered or met their deaths 
during oocupation of France during 1940-44 and 
is presented in alternate years to a French physicist 
and to a British physicist, the recipient being a 
physicist distinguished for his work m experimental 
physics. 


Dn. J. R. NIOHOLLS8 is retiring from the post of 
deputy government chemist on April 30 after forty- 
three years in the Department of the Government 
Chemist. His services are being retained in another 
capacity. His successor will be Mr. E. H. Nurse. 


A WESTERN Ssorion of the Society for Analytical 
Chemistry has recently been formed following an 
See ee oe ey ee eee ene 

est of England, and the insugural meeting will be 
held at noon on May 8 in the Lecture Theatre of the 
Technical College, Newport, Monmouthshire. After 
& busineas session in the afternoon, Dr. D. W. Kent- 
Jones, president of the Society, wil addreas the 
Section on ‘‘Aloohol Determination and its Medioo- 
legal Aspecta’’. 

Tarma special summer courses will be held in the 
Massachusetts Institute of Technology as follows: 
June 15-25, developments in machine-tool tech- 
nology (under Prof. M. O. Shaw, of the Machine Tool 
and Metal Cutting Division, Department of Mech- 
anical Engineering) ; June 16—29, operations research 
as applied to solving industrial, business and govern- 
ment problems (under Prof. P. M. Morse, professor 
of physics); and August 28-September 8, automatic 
control of machine tools (under Prof. J. F. Reintjes, 
director of the Servomechaniams Laboratory). Appli- 
cation forms and further information on these courses 
can be obtained from the Summer Session Office, 
Room 7-108, M.I.T., Cambridge 89, Mass. 
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RADIO-METEOROLOGY 
CONFERENCE IN TEXAS 


OONFERENCE on radio-meteorology was held 
in Austin at the University of Texas during 


American national groups of Commission II of the 
International Scientiflo Radio Union and of the Joint 
Commission on Radio-Meteorology of the Inter- 
national Council of Scientific Unions. Some m 
hundred I widely representative o 
university, ee and industrial scientific 
laboratories, attended the meetings. 

The subject of radio-meteorology, which embraces 
several aspects both of the influence of meteorological 
factors on radio-wave propagation and of the use of 
radio techniques for studying features of the weather, 
has expanded greatly and increased in importance 
during the past few years. Work is still in progress in 
different parts of the world which is directed to the 
explanation of phenomena of which something was 
known twenty or more years ago; in addition, new 
fields of investigation, largely stimulated by war- 
time experiences in the operation of centimetre-wave 
radar, are being ey pursued. 


Tropospheric Wave Propagation 


The conference was organized into eleven seasions, 
and the first four of these were concerned with the 


effecta of the troposphere on the tion of very 
short radio waves. The first pa Be 
presented a review of existing of tropo- 
spheric p tion to pointa well beydnd the 
horizon. ts during recent years have 
mou D Einem c 
Se AA high frequencies are much 
ore reliable than have been predicted 
ra standard theory. Of the explanations advanced 
to account for this phenomenon, there was consider- 
able discussion of two, namely: that the flelds are 
due to scattering of incident radiation caused by 
turbulent fluctuations of the refractive index of the 
atmosphere; and that the partial internal reflexion 
arising from the normal negative gradient of refractive 
index in the atmosphere is in itaelf sufficient to give 
flelda of the order of magnitude of those observed. 
But ib would appear that the explanation in terms 
of scattering by turbulent éddies finds the greatest 
support. Although it is felt that the scattering 
theory needs some refinement, ib is not generally 
considered that the partial internal reflexion hypo- 
thesis has anything to offer towards such refinement ; 
some account must ultimately be taken of the fact 
that the scattering centres are not spharical, which 
has so far been assumed to be the case. 
Boa of radio waves from & turbulent elevated 
the subject of a paper by W. E. Gordon, 
eL cul us a a dii ee aoe acer Obere. 
tions in the United States indicate that such layers 
oocur frequently. Within the layer the scale of 
le ba ca ca ag gy lel E and 


from an atmosphere without such a layer. 


- 


Centimetre-wave tera are being 
on an i ó"in the study of the ed 
refractive-index structure of the a and 
these instruments have now been carried aircraft 


to altitudes of 25,000 ft. Investigations of this nature 
were described by O. M. Cram and J. R. Gerhardt, 
by L. W. Cowan and by P. B. Taylor. The develop- 
ment of this form of refractometer as a new and 
sensitive instrument for the exploration of the 
refracting properties of the atmosphere of interest 
both to the meteorologist and the radio engineer, 
represents one of the most important of recent 
years -in this feld of study. Measurements of atmo- 
spheric refractive index have already been made 
over many coastal and mterior regions of the United 
States for a wide range of climatic conditions. Air- 
borne soundings have shown the existence of intense 
discontinuity layers which are not nearly well enough 
delineated by ordinary radio-sonde ascents. Exam- 
inations of turbulent structure show scales up to 
hundreds of metres with fluctuations of refractive 
index in the free air of the order of 10> (1 M-unit)— 
exoept in extremely turbulent layers where greater 
fluctuations are found—and decreasing as the 
altitude Increases. 

Considerable interest was shown at the conference 
in the ies of elevated layers in which the 
lapse-rate of refractive index with height is sig- 
nificantly greater than that appropriate to the 
standard & Such layers, which usually ; 
ooour at various heights below about 10,000 ft., play 


Fannin described the application of ray-tracing 
techniques to the evaluation of radio fleld 
in the presence of these layers, and P. B. Taylor 
a ee du 
gation at very high frequencies m e e 
has beoome known as the 'radio hole'. ue De 
fly apart at a constant height above one of these 
abnormally refracting layers, it is tly observed 
that there is a deep fade in the 
ponvnunietian berwoge ihe aroa. This ‘radio 
of 50-200 miles, depending 
dies been Geile Gea Ga ae 
continues out for a further 50-100 miles; beyond 
this the signal reappears m strength and risea, with 
Intermittent fadea, to levels well above the free-space 
value. Often a useful signal continues far beyond 
the normal radio-horizon. Some theoretical aspects 
of reflexion at elevated layers in very-high-frequency 
transmission between ground stations were outlmed 
by F. H. Northover. 
During the sessions on ve propa- 
gation, a group of papers iiu ciu dn D aain 
of the staff of the Cen Propagation 
Laboratory of the National Bureau of Standards. 
Reviewing the programme of tion research 
at the Bureau in the frequency 100-1,000 Mo./s., 
J. W. Herbetreib said that the programme has 
included studies of terrain and meteorological effects 
on transmission loes within and beyond the line of 
I t series of measurements is that 
carried out with transmitters located at the 
ae Mountain Field Station, Colorado Springs, 
with receiving points situated at various dis- 
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tances over the plains of Colorado, Kansas and 
Arkansas. B. R. Bean described the prolonged 
space-wave fade-outs within the radio-horizon which 
have been found to occur in these experimenta at a 
frequency of 1,046 Mo./s. The oocurrenoe of these 


Olimatio maps of the monthly a refractivity 
lent have drawn up for the United States 

or the hours of 03.00 and 15.00 g.o.r. These 

follow a j 


very 

ion paths. The usefulness of this 
or the prediction of very-high-frequency 

lon loes was discussed in a paper by B. R. 
Bean and Frances M. Meaney. 
the National Bureau of Standards has sought to 
explain the observed propagation characteristics in 
terms of a modification of amooth-earth diffraction 
theory to include the effects of irregular terrain, 


olimatio conditions, diffraction and soet- 
. tering in the turbulent It might 
be pointed out that much of the work of the u 


Other papers on tropospheric wave propagation 
were concerned with the prediction of diurnal field- 
variations at & 


te to deduoe 


lengths up to fifty miles in which hi directive 
aerials were used. The signal-level was generally 
found to be in agreement with the value 
corrected for absorption due to water and 


Thunderstorm and Tornado Atmospherics 


The fifth seasion of the conference was devoted to 
the consideration of thunderstorm and tornado 
atmospherics, and the general blem of thunder- 
storm location from the o le characteristics of 
atmospherics. H. L. Jones described a programme 
of research which haa as an objective the identifloation 
and tracking of tornadoes from observations of the 
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peculiar and abundant electrical di accom- 
panying severe storms. It has been found thab a 

I even though it appears as an extended 
echo on & radar screen, is composed of a number of 
separate storm centres each acting as a generator of 
nts ere sansa further, as the intensity of an indi- 
vid storm oentre moreasea, the rate of arrival of 
atmospherics at a given receiving station increases. 
By observing the rate of arrival of atmoepherios, and 
also the distribution of high- and low-frequency 
componenta, it is posaible to ify storms acoording 
to their severity. The more severe storme and 
tornadoes are characterized by an arrival rate of 
10 strokes/seo. or more, and a predominanoe of 
high- components. 

The rdmg and classification of thunderstorm 
atmospherics by counter techniques was discussed 
by M. M. Newman, J. R. Stabmann and J. R. 
Anderson, while E. R. Pierce and T. W. Wormell, in 
& communicated per, described work at the 
University of Canbrdge whidh shows that regum: 
night-time atmospherics consist either of a series of 
peaked pulses fitting the concept of successive iono- 
spheric reflexions or of a smooth i-amusoidal 
oscillation that does not obey the simple reflexion 
PoE Regions producing quasi-sinusoidal wave- 
orms do not generate peaked atmospherios and vice 
versa, and all quasi-sinusoidal wave-forms observed 
at Oambridge originate from the south-west at 
distances exceeding 1,600 km. It was pomted out 
that observations near the eastern coast or the centre 
of the United States would assist in establishing the 
oause of these curious geographical effects. 

The characteristics of the lightning discharge 
channel are important factors in the determination 
of the nature of a i The channel resist- 
iviby, its surge i and the propagation 
velocity of the discharge all involve non-linear 
variations which lead to interesting stepped currente. 
It was shown by M. M. Newman how ivalent 
electrical circuits could be derived and used for the 
calculation of the currente: in discharges; the 
currents so obtai aro in good agreement with 

I tal o tions. 

t are believed to be the first P.P.I. photo- 
graphs (pictures recorded on a cathode ray tube) 
that molude information on atmospherics were 
presented by D. M. Swingle. This technique permite 
the detailed location of electrical activity among the 
radar storm echoes. 


Cloud and Precipitation Physics 


Cloud and precipitation physics were discussed in 
Seasions 6—9 of the conference. In a review of this 
fleld of study, 8. E. Reynolds directed attention to 


development of ee without the 


Ha uid ten 
regions as well as in the middle latitudes for 
coastal and inland areas. 
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mixture) of the scatterer. Measuraments made with 
different polarizations, or observation of the cross- 
polarized component, should therefore give valuable 
information concerning these quantities. Such 
measurements are especially desirable in the case of 
bright-band echoes, where the values of the average 
echo intensity are difficult to interpret. It was 
suggested that future research in this field may well 
follow two rather different lines. The first is teahnioel 
in nasture, and includes improvement in the extent 
‘and accuracy of the measurements, overcoming 
probleme such as saturation of the receiver and 
extraneous fluctuations, and the development of the 
Instrumentation for the quick and easy observation 
of such quantities as precipitation-rate and turbu- 
lence. The second type of research is related to the 
interpretation of the experimental data. There are, 
for example, many occasions where the presence of 
the bright band at a relatively low altitude preventa 
the estimation of rainfall from echo intensity except 
at very short ranges. This indicates the need for an 
empirical relation which involves not only the echo 
intensity and the rate of Ipitation of rain, but 


also other bt quantities such as the height of 
the bright the range, and the beam-width of 
the antenna. A more complete analysis of the 


physical processes occurring within the bright band 
needed. 


is algo 
There is in in the United States and 
Canada a consi le amount of work on cloud and 
precipitation physice, and on the deduction from the 
nature of precipitation echoes of such factors as 
rainfall mtensity, the growth and melting of snow- 
flakes, and wind shear and turbulence. Other con- 
tributions to these topics at the conference were 
made by D. 8. Johnson, with particular reference to 
rain from warm olouds in Hawaii; by P. M. Austin 
and R. Wexler on the subject of radar echo intensity 
at different levels in steady snow; and by K. L. 8. 
Gunn, who presented radar evidence of & generating 
level for snow. In the last-named work & study of 
vertical radar records and -air data for twenty- 
two days of aaow "atl Montreal has revealed (hec well. 
defined mow-trail patterns ooour (on a mire 
radar display) on days when the arr aloft is stable. 
In these situations snow develops in discrete gener- 
ating elements, of considerable lifetime, which exist 
in & layer of middle cloud. The top of this cloud is 
leas than 200 ft. above a frontal surface on these 
stable days. At times when the warm air is unstable, 
the trail are not so well defined, and the 
Te Ores nud M taper dro thie frontal surface. 
Tepo in the oloud purse section were 
those on the lowering of the bright band during 
heavy rain (R. Wexler and J. Honig), optical trans- 
mission through rain (D. Atlas), the deformation of 
large raindrops (J. E. MoDonald), and the reliability 
of radar measurements of rainfall (F. A. Huff and 
J. C. Neill). D. Atlas also described some quantitative 
meaguramenta at a wave-length of 1:25 am. on the 
echo intensities of fog and rain. The echoes from 
light rain agree well with those calculated from the 
existing theory; but the measured intensities with 
heavy rain are a few decibels lower than the theory 
would indicate. An account was given by R. K. 
Moore of measurements made aloft of the distribution 


techni 
J. 8: Marshall discussed the manner in which the 
sire distributions of raindrops may vary during the 
process of precipitation. In calculations relating to 


NATURE 


763 


thie, it ia assumed that the distributions as they 
originate in cumulo nimbus cloud, or at the melting- 
level, are like those observed at ground-level, but 
more consistent. Subsequent developments, when 
the drops are falling, by raindrop eecenoe, cloud 
&ocretion &nd evaporation modify the distributions 
only to a amall extent, so that any changes could 
scaroely be distinguished within the experimenta! 
accuracy of most observations. In the case of showers, 
wind shear can lead to a separation of the drops 
according to size: the resultant error in the measure- 
ment of rate of rainfall by radar, however, should 
diminish greatly when an average is taken either 
over & period of a few minutes or over an area of a 
few square miles. 

Observations of rain echoes using a continuous- 
wave radar system o ing at a wave-length of 
8 mm. were by D. G. Kiely, who also 
oommented on some peculiar super-refraction effects 
noticed m transmissions at the same wave-length over 
a one-mile sea-path. In the rain-echo I ts a 
Gonparéon was mado. Dewan a radar Kalon 
operating with a single aerial and one with dual 
aerials. The results show that the intensity of echoes 
is much lees with a dual than with a single aerial 
system, but that there is a well-defined distance of 
separation between the aerials of a dual system 
beyond which greater spacing leads to little decrease 
in echo intensity. It also appears that fluctuations 
of the echo signal are not very dependent upon tho 
rate of rainfall over a fairly wide range. 


Operational Uses of Weather Radar 


The last two seasions of the conference were 
devoted to papers on the operational uses of weather 
radar. The radar storm-detection programme of the 
United States Weather Bureau was outlined bv 
V. D. Rookney, and from this it a that 
although, as M. G. H. Ligda pointed out, little direct 
progresą has been made during recent years on tho 
utilization of radar storm observations for weather- 
forecasting purposes, more id developments in 
this fleld may be expected in the near future. 

Considerable interest was aroused by papers 
dealing with the nature of radar echoes obtaine! 
when tornadoes are within range of observation, for 
any assistance in the issuing of warnings which leads 
to the reduction of damage caused by tornadoes is 
naturally of great importance in the United States. 
J. C. Freaman described observations of radar echoes 
from storms associated with tornado situations in 
Texas during the spring of 1953: these observations 
showed that three tornadoes were closely linked with 
very large and intense cloud-echoes, and in all theso 
cases the large echoes were in a region of observablo 
convergence of the surface winds. 

A new theory I ysical processes in tho 
development of tornadoes advanced by F. O. 
Rossmann. According to this theory there is no 
updraught in the funnel of a tornado, as is generally 
assumed, but on the contrary there is a strong down- 


` draught, caused by moist labile conditions, which is 


stabilized by the revolving motion of the air mass in 
the funnel. It was further that rt might 
be pe to destroy & tornado by causing tho 
explosion of a missile, guided by means of weather 
radar, at the appropriate point in the tornado, an 
idea which was supported by R. H. Mayer. The new 
theory produced much controversy and was clearly 
unacceptable to many members of the conference. 
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D. M. Swingle and L. Rosenberg, from & meso- 
. meteorologioal analysis of radar weather observations 
in relation to the of cold fronte, showed that 
Gis Gao oi a iaeio redee n Qs ay a do 
worth-while improvement of short-term (two to six 
hours) weather forecasts for the local region. 


If a criticism of the conference as a whole may be 
ventured, it is that too many papers (some sixty in 
all) were presented. It might have been more profit- 
able if & more careful selection of papers to be read 
had been made, thus allowing more time for general 
discussion. 

This article is published by permission of the 

Research, j 


Director of Physical Admiralty, and the 
Director of Radio Department of Soientiflo 
and Industrial Research. J. A. BAXTON 
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SIXTH INTERNATIONAL CON- 
GRESS OF MICROBIOLOGY, ROME 


REPORTS OF SYMPOSIA 


HE papers presented at four of the six symposia 
held at the Sixth International Congreas of 
Microbiology, Rome, have been published as supple- 
ments to the Rendiconis dell Istido Superiore di 
San4tà*. The volume dealing with the Actinomycetes 
classification and general biology of the group and 
will be of ihterest mainly to specialists. It includes 
three papers from 8. A. Waksman’s team at Rutgers 
University dealing with the subject from the anti- 
biotic pomt of view, and one by H. G. Thornton 
and F. A. Skinner discusses the antagonism between 
Actmomycstes and other organiams in soil D. 
Erikson oontributes a study of mycelial variation. 
Views on classification are expressed by P. Negroni, 
A. R. Prevot, H. L. Jensen, G. Penso and E. Baldaooi 
and his co-workers. 
The volume on bacterial cytol 
only for ite written oontent bui for the many 
excellent electron micrographs illustrating the papers. 
Special mention must be made of a hitherto unpub- 
lished photograph of a section of Bactlus cereus made 
by G. B. and J. Hillier, whioh illustrates 
Stuart Mudd’s introduction, and the pictures 
ing W. van Iterson’s peper on flagella. 
K A Buech desume the rie turo and EmpOrtanoS (E 
the oell envelo Nuclear structures are dealt with 
in papers by E. Kellenberger, E. D. Delamater and 
R. G. E. Murray. 8. Mudd presenta his views on 
Winkler in &nother peper. 

The third symposium, on microbial metaboliam, 
contains important on protein synthesis by 
E. F. Gale and by J. Monod and M. Cohn, and & 
most interesting report on the study of E. colt metea- 
boliam from a genetic pomt of view by B. D. Davis. 

It is a little unexpected not to find any discussion 
of protein metaboliam included among the papers 


is notable not 


on interaction of viruses and cells, and ‘most dis- . 


inting to find no illustrations of R. W. G. 
yckoff’s views on electron microscope evidence of 


* A 
Leda. one fure : DD. Pl: Sos. or 1,400 lire. 
eric ; pp. 191+46 plates; tëe., 1,000 lire. Metabol- 
MIDO moi pp. i +1 plate lates {ibe ur 1300 ie. 
eet ren Hine I ord: Blackwell 
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virus proliferation. P. Lepine's paper is, however, 
very well illustrated with electron micrographs of 
ultra-thin sections of virus-infected cells, although 
perhaps not all virologiste will agree with his inter- 
pretation of them. More controversial is G. Penso’s 
postulated life-cycle of & myoobaoteriophage. R. 
Dulbeooo's account of his studies of animal viruses in 
with interest by all virologista, as will P. von Magnus’s 
paper on incomplete forms of influenza virus. Plant 
viruses are discussed by F. O. Bawden, N. W. Pirie, 
and K. M. Smith and N. Xeroe, while J. G. Carr 
contributes a short outline of the problem of virus 
reproduction in relation to cancer. 


bal 


NATIONAL SCIENCE FOUNDATION 


REPORT FOR THE YEAR 1952—53 


the report of the United States National Science 

Foundation for the year ended June 80, 1953*, 
details &re given of the support that the Foundation 
is continuing for three general long-range surveys of 
fields of science which are planned to require up to 
three years to complete. The survey of physiological 
soienoe is being conducted by the American Physi 
logical Society, and the final report is expected in 
the autumn of 1954. That of the development and 


Ae Pecks is bemg conducted by the 
chological Association and comprises 


American 

two major an evaluation of the status of 
psychological knowledge, with special reference to 
general scientiflo methodology, development of 
theory, and dependence upon empirical laws; and 
an analysis of occupations in psychology, including 
the supply, demand and utilization of scientific man- 
power in the various branches of the science. The 
survey of applied mathematics is conducted 
under the direction of the National Research Council . 
Committee on Training and Research in Applied 
Mathematios in co-operation with the Defense 


r Jointly with the universities, scientific societies and 
other government agencies in the United States, the 
Foundation sponsored eight oonferences during 
the year, covering astrophysics, photosynthesis, the 
abundance and distribution of elements, high- 
energy physios, fibre bundles and differential 
metry, methods of determination of steroids in blood 
and urine, specificity in development, and Lie groups 
and Lie algebras. Other oo , Bympoela or 
meetings sponsored by the Foundation dealt with 
hysios research in oollegee, education in physio- 
lisi Boiano and the productia and aol KA 
reports. Responsibility for maintaining a register of 
solentific and technical l ia the United States 
was transferred from Office of Education to the 
Foundation on January 1, 1958, and with financial 
assistance from the Foundation some ten to twelve 
scientific societies are setting up comprehensive 
registers which by June this year are expeoted to 
cover eeBential information on about a hundred 
thousand scientific workers and engineers. i 
for all main fields of science should be established 
June 1955, and meanwhile information already ool- 
lected is being analysed and reporta are being prepared 
on specific scientific fields. The present report gives 
* The Third Annual Report of the National Solence Foundation. 
Year Ren 1068. Pp. vh-c-110. (Washington, D.C.: Gov. 
Prm&mng Office, 1083.) 40 conta. 
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an analysis of the type of employment of American 
scientists in 1951 and of their average annual salary, 

Of 1,820 who obtained the degree of Ph.D. m 
mathematics, 88-0 per cent went into educational 
institutions, 6-1 per cent into vernment service 
and 5-0 cant went into ustry. For other 
subjecte statistios ae eee 
and are interesting in that the figures for the latter 
show a marked preponderance for industry as against 
educational institutes. The numbers, with the per- 
centages going to educational institutes, Judge 
service and industry shown in brackets, 
follows : Ph.D.'s 11,568 (32.5, 7-4, . 80: D 
and  B.Bo.'g 25,086 (4-8, 8-0, 86:6); chemical 

Ph.D.'s 854 (80-1, 2-7, 67-2) and B.80.'s 
8,251 (0-7, 4-1, 95-2); and physi ysice Ph.D.'s 2,784 
(58-4, 10-7, 80-9) and B.So.g 1,865 (21:4, 28-9, 
54-7). A annual salaries were highest for grad- 
uates in chemical engineering; they were about equal 
for graduates in chemistry and m physics, with 
mathematics and psychology appreciably lower and 
approximately equal.  Exoept for physics, where 
salaries in Government service and in industry, at 
least at the doctorate level, tended to be equal, 
average salaries were highest m industry and lowest 
in educational institutions. 

During the year the Foundation made 173 granta 
totalling 1,698,150 dollars for the support of basic 
research in the biologioal, medical, mathematical, 

ysioal and. ee sciences at 85 institutions. 

A a o o Hae grants, totaling 798,800 dollars, 
were for biological and medical research, and a 
hundred, totalling 866,550 dollars, were for research 
in the physical, mathematical and ee 
goienoem, chemistry (28. totalling 206,500 do ) and 
physics (22, totallmg 282,400 dollars) receiving the 


evaluating proposals, besides the mtrinsio sig- 
nificance of the proposed research, emphasis should 
be placed on the probable value of the project to the 
educational work of the institution. It was also 
suggested that projects which involve the participa- 
tion of students should be encouraged and that due 
To should be given to the promise and ability of 
the prinoipal investigator. 

In further illustration of the Foundation’s under- 
standing of basic research, the report gives a number 
of examples of mvestigations currently supported. 
Of the type involving observation and description 
are B. Maguire’s exploration of the botanical 
resources of the Guayana Highland of British Guiana, 
8. D. Durrant’s study of mammals on the Aquarius 
Plateau in the Henry and Abajo Mountains of 
Southern Utah, and T. H. Bullock’s study of the pit 
organ of pit vipers. Among investigations 
with the development of tools and instruments are 
M. Jakob’s study of bubble formation, heat flow and 
other aspects of boiling, explorations of the upper 

at the Ionosphere Research Laboratory, 
Pennsylvania State College, and the construction and 
tion of a radio telescope at Harvard Oo 
Ty, under the direction of B. J. Bok. 
he field of measurement, grantas have been given for 
investigations of an unchanged. of cosmic 
radiation called N-rays, believed to be mostly high- 
energy neutrons. Several researoh for dealing with which 
involve the design of suitable models 
difficult probleme weré also being ee 
bui d MS cie 0 uio pho hens OF 
sugar and cellulose and of the biochemical reactions 
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le for the luminescence of fireflies. Grants 
for the development of concepts inchide one for the 
devel t of & new conceptual basis for prob- 
ability, and thoee for concepts include & grant 
to study regeneration of tissue (particularly to 
attempt to find & growth-inhibiting substance in the 
adult tiasue) and one to test the assumption that 
cosmic radiation has been constant during the past 
thirty thousand years by the radioactive 
carbon content m sediments at the bottom of the 
ocean. 

Of the 557 fellowships awarded for the academic 
year 1958-54, 42 were made to post-doctoral candi- 
dates and 175 to those who had received awards in 
1952-58 ; 180 went to first-year te students, 
166 to those in their second year, mad’ 109 to those 
in their final pre-doctorate year. Chemistry claimed 
129 fellowships, physics and astronomy 115, engin- 
eering 68, mathematics 56, zoology 38, bicahemuistry 
85, geosciences 26, botany 19, microbio 18, 
geophysics 14, medical sciences 14, genetics 1l, 
psychology and anthropology 10, and agriculture 9. 
In view of the m mg number of applications 
(3,800 as against 3,000 in 1952-53) the Foundation 
p &n ‘honourable mention list’ of 1,274 


iir the five years 1948—52, bachelor’s degrees 
in soience, engineering and agriculture totalled about 
95,000 a year, and doctor’s degrees in the same 
flelds 4,660; for 1958-57 the comparable estimates 
are 66,800 and 5,420, respectively ; but it is‘expected 
that the downward trend will be reflected in doctorate 
awards from 1956 onwards. Graduate enrolment at 
the first year m all flelds of science fell from about 
12,000 during 1951-52 to about 8,000 during 1982— 
53. So far, the Foundation has not asked Congress 
for funds to support a scholarship programme but is 
attempting to morease the supply of young scientific 
workers by improving the teaching of science. The 
Foundation has also established an Advisory Panel 
on Scientific Information, and inquiry 
that the most important information in 
uno research rts reaches scientific workers 
through established lication channels. 


ROYAL SCOTTISH FORESTRY 
SOCIETY 
CENTENARY VOLUME 


Ts Royal Scottish Forestry Society is the oldest 
E ar society in Great Britain (the English 

been founded in 1881), and this yeer 
TRA a a ia en In honour of the 


doped crie Toca Boma JU. eod coe? 


cotttsh Foresiry, as a oen- 

tenary volume, each number three 
articles which will deal with all the aspects of 
forestry, and the first of these numbers has recently 
oie (Scot. For., 8, No. 1; January 1054). 
is centenary greetings from the pregident 
Bet cad of ihe eagle Bo ohair- 
man. of the Forestry Commission, Lord Radnor, the 
chairman of the Empire Forestry Association, and 
the president of the Society of Foresters of Great 
Britam, and then goes on to the three articles: the 
the honorary seamiary of of the Society, eee by 
hono 
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of the Forestry Commission ; end private forestry in 
Sootland, by Bir John Milne Home. 

The first article reoalle how the original president 
of the Society was James Brown, at that time uty 
surveyor of the Forest of Deen and provisional 
forester of Armiston, who is chiefly known as the 
author of “The Forester", the standard book'on 
forestry at that period. The Society waa formed by 
a strong committees of nineteen which framed its 


During the past century the Society was constantly 
ee oe ee ana ee 
vernment, and committees and commissions were 
appointed by the House of Commons, without, how- 
ever, much practical reguli until the present century. 
In Bir Henry Beresford Pierce’s well-mformed 
article he pointe out that ib was the Soaisty (and, in 
icular, Munro Ferguason, afterwards Lord Novar, 
ir John Sterling Maxwell and Lord Lovat) which 
the Government to form a model State 
oreet to be a pilot scheme to a much larger 
that the Society put forward, namely, the afforesta- 
tion of between three and four milion acres in 
Sootland. As a practical outcome of this suggestion, 
the Commision on Coast Erosion in 1900 
alternative sahemes for the afforestation. of 
nine million or gix million acres in the United King- 
dom. It was the First World War which eventually 
brought these ultimative schemes to a head m the 
Acland and the Government Bill forming the 
F igion, at the close of the War. 
The iety may be congratulated on the proposed. 
centenary volume, for in that should be assembled 
the true forestry history of the period and the ideas 
which make for an appreciation of what foresta and 
forestry really imply to a country and its people. 
E. P. Srapsrie 


ADAPTIVE CHANGES IN- 
SUNFLOWER 


E. BLACKMAN AND G. L. WILSON have 

. oontinued their phymological and ecological 

analyses of plant environment Investigating the 

in the vegetative growth and 

development of Hekanthus annuus as induced by 
alterations in light-level (Anm. Bot., 18, No. 69, 71; 


were first 
light (1-0, 0-5 and 0-24 daylight). Afterwards, pots 
from each, light- were subdivided into three 80 
that in a second period planta could be subjected to 
the nine possible combmations of the same three 
light-intensities before and after transference. Durmg 
the poet-transferenoe period of adaptation to either 
& higher or a lower intensity the net assimilation-rate 
was found to be logarithmically p ional to the 
light received and there was no residual effect of the 
Initial light treatments. Eight days after transference 
the leaf-area ratios {total leaf area/total plant weight) 
at each light-level became adj to & new equi- 
librium i of the large initial differences m 
the ratio induced by the pre-transference intensities. 
In both xiods there was an inverse and logarithmic 
relati between the leaf-area ratio and falling 
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pe onere dE oonsequently, the greater the degree 
eco poda P RTE cuu E S 
were the mean ratios in the second 
relative growth-rate is the dus ee 
asstmilation-rate and the leaf-area ratio, the varia- 
tions in the leaf-area ratio in the post-transference 
period induced by the initial light treatments were 
reflected in the relative growth-rates. Thus plants 
transferred from & lower to a higher light-intensity 
were leafler and initially grew faster than plants 
maintained at the higher level m both periods: the 
ae ORE 
Tate. 

It was observed that 


ucc a qu m a -rate is 
dependent on the light-mtensity in both the pre- 
transference and post-transference The 


praca iban the relative growth-rate and 
there no consistent after-effect of the initial’ light 
treatments. The rate of expansion in leaf area tends 
to be highest at the mtermediate level of 0-5 day- 
hght, and over all the post-transference intensities 
the rates were maximal for those planta which 
received initially full daylight. The ratio of leaf area 
to leaf weight was inversely and logarithmically 
proportional to the light-level. After transference, 
the slopes of the regressions were Independent of the 
Initial light treatments; but the mean ratios were 
inversely correlated with the initial degree of shading. 
These observations are discussed with particular 
reference to the control of growth exerted by growth- 
regulating substances: on the basis of 
knowledge, no adequate Interpretation of the adaptive 
changes yet seems possible. 


DISTRIBUTION OF 
LAMINARIACEAE AROUND 
SCOTLAND 


By F. T. WALKER 
Institute of Seaweed Research, Musselburgh, Midlothian 


FEJ -NINE detailed surveys, covering 80,000 
acres of the sub-littoral zone off the north-eest, 
south-east and south-west mainland of Sootland, the 
Isle of Skye and several of the islands of Orkney, 
have been completed by the Botanical Division of 
the Institute oF Bouwocd. Hescarali 

The detailed surveys were preceded by aerial 
photogrammetric surveys. They were carried out at 
all times of the year during seven 1946-53, 
aiid Ro inélade, seasonal: and oyoo CBES They 
covered areas of the sea-bed from low-water mark 
down to ten fathoms (19 m.), where the dominant 
species was either Lamenaria cloustons, L. digitata or L. 
saccharina. (Bome surveys were restricted to depths 
of 1-8 fathoms.) eee iis eir la 
7 knots and tides from low-water to 8 fathoms 
(6 m.) according to time and location. 

In the course of the fifty-nine surveys, operated 
from motor-vessels, some 50,000 quadrats were taken 
from the sea-bed by means of calibrated spring-grabs 
which close by trigger action on reaching the bottom!. 

The 1946—49 surveys employed methods-of quadrat 
sampling along transects measured by range-finder, 
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mdr gy hia, di Mpeg Doea) ana 
cover (bortmontal lines) of found at 1-10 fathoms 


while for the 1949—58 surveys, random sampling was 
used. Random sampling is leas dangerous mshore; 
nevertheless, this method can attain considerable 
accuracy: standard errors of 1-2 . cent of the 
mean, when the intensity of samplmg is only 100 
quadrats per square kilometre, have been achieved. 

The mean of the means (which we term the master 
mean) of ‘density’ and 'oover' found at each th 
for the flfty-nine surveys is given in Table 1 m 
the accompanying figure. 

Density is the average fresh weight of Lamsnariae 
per unit area based on quadrats which contamed 
these algae. Cover is the number of quadrats which 
contained Laménartas expressed as a percentage of 
all quadrats. 

From the above data, several conclusions may be 
drawn. First, it will be found that the value for 
density divided by the respective value for cover is & 
good approximation to & constant (18-14) for eeoh 
fathom interval of of 1-10 fathoms. The 
density/cover values for the ten ths have a4 
standard deviation of 0-0 and a stan errar of 
2 per cent from the constant. The fresh weight of 
Lamsnarias is therefore proportional to the per- 
oentege cover. This relationship has been reported 
for many individual surveys**. 

Secondly, the seaweed densities given in Table 1 
follow an exponential scale. The regreasion of this 
scale with increasing depth calculated on log,, is 
1-1600—-0:0770 per fathom, from 1 to 10 fathoms, 
low-water mark ordinary spring tides. As the cover 
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is proportional to the density, then the oover must be 
ur ae also with depth. 
weed growth is the result of photosynthesis. If 


water. 

The ‘coefficient of extinction of Laminarias’, based 
on the ial scale log,, equals 0-006 per metre 
interval of depth. : 

The area covered by the species of Lamrmartas 
has been shown above to be proportional to the 
density or fresh weight at various depths; cover, 
then, should be proportional to the standard devis- 
tion of the mean density where the frequency and 
the spread of the quadrat weights follow normal 
distributions. 

The standard deviation of the mean density has 


been calculated for twenty-eight of the surveys, 


Table 2 from 1 to 6 fathoms. 

It will be found that the values in Table 2, ool. 4, 
equate as follows: standard deviation of the mean 
divided by the percentage cover equals 8:1—0-3 
fathom (+ 8 per cent), or the standard deviation 18 
alosmely proportional to the cover. From this it may 
be concluded that the algal cover is conditioned by 
the frequency and spread of the algae, which m turn 
are the result of photosynthests—reproduction—dis- 

ion; while the nature of the substrate plays an 
femartank path i tho.entabliaknient of algae, the 
areas under review were selected because they did 
support prolific lammarian growth. 

In more recent the number of plants per 
quadrat has been recorded, and the decrease in sea- 
weed density has been found to be more the result 
of a reduction in the number of planta per unit area 
than of the weight of individual plante. It follows 
that with increasing the total spore pro- 
duction will be decreased, dispersion and fertilization 
will be restricted and the plant cover lmited. 

This last conclusion requires the development of 
the spores to proceed at approximately the same 
depth of sea as that at which the parent plant is or 
was growing. 

Time has been available for the analysis of only a 
limited number of surveys by the lioation of the 
chi test to samples and their distributions. 
The date of some surveys fit normal distributions 
admirably, others do not. For example, a survey 
carried out between Girvan and Bennane Head in 


the approaches of the Firth of Clyde durmg May 
1952 mdicated that the and spread of the 
samples had a normal di ion at all depths from 


0 to 6 fathoms. An identical survey, carried out in the 
following October-November after severe gales had 


~ 
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reduced the total tity of seaweed by more than 
34 per cant, hosel Be samples no longer conformed 
to normal distributions when the y! test was lied. 

The serial survey of the sub-littoral rone of Noot- 
land (begun in 1945) in conjunction with the resulta 
of the detailed surveys have enabled me to assess the 
total Jamimarian growth from aerial photographs 
taken by the Royal Air Force, to which grateful 
acknowledgment is made for its co-operation. 

The first sasesament was made in 1950, and a 
Teasseasment in 1954 shows no extensive changes, 
although it is now known that cyolio changes are 

The marme ooast of Scotland and Islands is 5,800 
miles ; the sub-littoral zone from low-water mark to 
& depth of ten fathoms is two million acres; over 
this area, with considerable variation in seaweed 
density, grows 10 million tons (fresh weight) of 
Laminariaceas. Of this quantity, 3—4 million tons are 
concentrated in quantities of economic value. 

[Jan. 18. 


1 Walker, P. T., J. Beo, 85, 166 (1047) 

! Walker, F. T., Natwre, 161, 977 (1048). 

* Walker, F. T., J. Ecol., 38, 199 (1950). 

* Walker, F. T., J. Ecol, 40, 74 (1953). 

* Walker, F. T., and Riohardson, W. D. (presented for puhhoston) 


UPTAKE OF RADIOACTIVE 
CARBON AND PHOSPHORUS BY 
PARASITIZED LEAVES 

By Dr. M. SHAW 

Department of Blology, University of Saskatchewan 

and 


Dr. STEWART A. BROWN and 
Dr. D. RUDD JONES* 


Prairie Reglonal Laboratory, National Research Council, 
Saskatoon, Sask. 

HE arbitrary 

‘obligate’ and ‘facultative’ parasites on plants 

has long been recognized, as well as the possibility 


that ad in knowledge might lead to the suc- 


ture of the former, including rusts and 
8 tly now been accomplished in the case of 


Nevertheless, 


. relatively little is known about the physiology of 


rusts and mildews and their effects om host meta- 
bolism, or of the physiological basis of resistance to 
them. Both obligate and facultative parasites cause 
marked inareases in the respiration of the host tissues, 


mildews on cereals is that increased respiration‘ and 
i Te heei i ; 

earlier stages of disease, by increases in hexose, 
sucrose, starch’, free amimo-acids* and, to judge 
from the occurrence of oil droplets, poemibly in 


* N.E.O. Post-doctoral Fellow, 1062-58 Now at Im Chemical 
Ra aaa LoL, Bottarwik p Boae e yA e bloe n na arte 
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moribund, and there may even be & resyntheais of 
chlorophyll’, leading to the formation of the charao- 
teristic kas islands’. 

Gottlieb and Garner’ demonstrated the movement 
of phosphorus-82, supplied to the oulture solution as 
phosphate, to infections of P. graminis on wheat. In 
their dr iem the plante were exposed to the 
iso or several days. The specific activity of the 
uredospores was leas than that of either healthy or 
infected leaf tiague. Yarwood and Jacobson’ described 
the preferential absorption of sulphur vapour by 
infections of Uronmwoes phaseoli on bean and sun- 
flower and Erisyphe polygons on bean after eight-hour 

to sulphur-85. The treatment waa lethal 


, exposures 
to the fungi but did not damage the leaves. 


The igotope technique appeared to offer an approach 
to the investigation of the relation between diseased 
and healthy tissue on the same leaf. Accordingly, 
we examined the effect of infection. with a number of 
facultative and obligate ites as wol as of- 
mechanical wounding on distribution of phog- 
phorus-82, supplied as phosphate, and of carbon-14, 
fed to the leaves as carbon-l4 dioxide or sugars 
(gluooee-l 10O, ribose-1 40, xyloee-l O) under a 
variety of conditions. The sugars and phosphate were 
Introduced either by localized injection of attached 
leaves or by ing the cut-leaf bases in 0-25 per 
cent (w/v) solutions in distilled water or phthalate 
buffer at pH 5-5 for from 20 mm. up to 24 hr. The 
leaves were then killed between hot metal E 
preased and autoradiographs prepared using 
No-Screen X-ray film. i 

In uninfected leaves fed with labelled sugars or 
phosphate, wesue wounded by pricking or removing 
the epidermis was sometimes as active as that in 
undamaged areas, but usually leas so. No tracers 
entered areas which were dead. Similarly, 
no activity entered or accumulated around the lesions 
produced on Vtoia faba by Botrytis ep., which killa 
the host tissue in advance. Moderate aooumulation 
was observed in young infections and around, but not 
within, older infections of Pseudomonas medicaginis 
f. sp. phaseolsoola (Burkholder) Dowson, on Phaseolus 
vulgaris. There 


] was no acoumulation in 
infections of Helménihosporiwm sp. on sheat end 
actually less radioactivity (from glucose) in young 
lesions produced on oats by Pseudomonas corona- 
faciens (Elliott) Stapp than in surrounding healthy 
tissue. After 20 hr. a diffuse zone of inareased 
activity was observed. around old, large, lesions of 
Heimanthosporium on wheat, as at the edges of cute 
made transversely across the lamina. In short, the 
results obtained with these facultative I 


early stage (8-4 days after inoculation) of develop- 
ment on susceptible hosts, there was a rapid and 


. Marked accumulation of radioactivity at infections 


of these obligate parasites, as illustrated in Figs. 1-2 
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Tig. 3-5. birige for eas 
at a light tntenalty of Lo. Total concentration of carbon 


standing 
Pig. 6. Starch formation in wheat leaves tnfected with P. graminis. 


for P. graminis on wheat. Identical resulta were 
obtained with glucose, ribose and xylose and phos- 
phorus-32. Following exposures to oarbon-14 dioxide 
in the t for 0:53 mm., leaves were killed 
immediately, and also after standing in & normal 
atmosphere for varying periods of time. Autoradio- 
graphs revealed the effect of the parasite in 
photosynthesis in the invaded host tissue and the 
influx of fixed oerbon-14. A typical 
result ia shown in Figs. 3-5 for P. helianim on 
sunflower. 
By removal of the eotoparasitio myoelium of 
mildew both before and after exposure to the 
isotopes, ib was possible to demonstrate that ihe 
bulk of the accumulated activity was in the mego- 
hyl of the host, beneath the fungal myoelium. 
ver, accumulation was not detectably mpaired 
by removal of the mycelium prior to the experimental 
treatment. The ‘active’ nature of the process is 
Sey Sora experimenta 
both rust and mildew in which marked inhibition 
was obtamed with phloridsm (1 mM) and dinitro- 
phenol (1 m M) in phthalate buffer* at pH 5-5. Little 
inhibition was observed with azide (10 mM) under 
these conditions. Allen and Goddard!* reported that 
the mildew-stimulated respiration of wheat was 
insensitive to azide, which did, however, inhibit the 
respiration of the fungus itself. 
Accumulation was much more pronounced with 
susceptible- than with resistant-type infections of 
rust and mildew. This cannot be regarded merely as 
an expression of the degree of utilization of substrate 
by the perasite, since the increase in I 18 
mainly in the mesophyll of the host. Similarly, under 
summer greanhouse conditions starch was deposited 
in association with susceptible bub not with resistant 
Preise quii in Even with the former, no sterch 
winter greenhouse conditions at 
Saskatoon. Starch formation, formerly attributed to 
a breakdown im translocation", is probably also the 
result of translocation to the infection. An interesting 
int is that, m the case of rust, the starch is 
ited as a very distinct ring. In young infections 
this closely surrounds the uredinia but later becomes 
"fe is camntial for euooamfal obligato prd 6). 
is essential for successful obligate parasitism 
that substrates be supplied to the invaded oells at a 
rate high enough to maintain their organization and 
metabolism in the presence of the 
cannot exist on tissue. Whe 


perasite obtains an adequate supply of substrate for 
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leaves were oleared tn aleoho! and stained tn aqueous lodine 
continued growth must depend on the relative rates 
of utilization and supply (transport) of substrate. It 
may be imagined that in reeistant hoste the latter 
limits the growth of the fungus initially, and that 
subsequent exhaustion of the invaded host cells and 
I nutrition of the fungus result m the 
formation of metabolic products, by one or both 
members of the which would not otherwise 
be formed in oritioa| amounts. These may well be 
toxio to either or both parasite and host. Injury to 
the invaded host cells may also stop all translocation 
to and from surrounding healthy areas, as is the case 
with at least some facultative parasites. A parasite- 
ie tee m d A 
by Thatcher" does not appear capable 
the active described here. 

Our observations support the hypothesis that & 
substance (or substances) diffusing from the aite of 
infection alters the normal metabolism of the hoet 
tissue. The concentration of this substance, as oon- 
trolled by rates of production, breakdown or in- 
activation, and diffusibility, may be regarded as 
governing the rate at which metabolites move into 
the infection from surrounding areas and thus the 

of substrate to both parasite and parasitized 

It seems apparent that the rate of movement 
of substrates both toward and away from the primary 
infection must play an important part in determining 
susceptibility to disease, at least in the case of 
obligate parasites. 

_ These observations, which will be published in 
detail elsewhere, form part of a p 


; sugars, 

W. T. Spinks for a gift of phosphorus-82, 

F. Hagborg for cultures of the 
[Deo. 31. 

! Brown, W., Brooks, F. T., and Bawden, F. O., Pros, Roy. Soc., D, 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
Jor opinions expressed by their correspondents. 
No notice is taken of anonymous communications 


Science Teachers in Schools 


As a member of the Appleton Committee consider- 
Ing the sho of teachers of science and mathematics 
In Scotland, I have read with very great interest 
the editorial comments in Nature of January 80, 
p. 177. I have found the comments of great interest 
and value. There is, however, one small passage 
of which the implication is not too clear. The passage 
in question states: "Are not these amall science sixth 
forms due partly to the fact that some of the science 
teachers are of such moderate ability and personality 
that they cannot attract any more pupils to their 
gaude of the school, and partly to the fact that, 
where the teacher is competent, he has already 
& all the pupils oepable of doing sixth-form 
science -?" ‘ 

Surely the two possibilities visualized here are rather 
contradictory. In one case it suggests that the small- 
ness of the science classes is due to incompetence on 
the part of the science teachers. If this is the case, 


paseage. 

I also note that the National Advisory Counoil 
suggests that “the glamour of research should be 
counteracted by putting the case for teaching as a 
satisfying career to undergraduates in the pure 
science departments of the universities’. While I 
agree that too many unsuitable people are attracted 
by the glamour of research, I am appalled by 
the suggestion that those responsible for advising 
undergraduates should be expected to pretend that 
teaching is a satisfying career if this is not in fact 
the case. 

In Sootland, great emphasis is laid upon the 
desirability of science teachers holding first- or second- 
olags honours. While agreeing that teachers should 
be of the best quality, I cannot agree that the holder 
of first- or second-claas honours is likely to be a better 
teacher than a man holding a good pass degree. In 
fact, I feel that the honours man tends to be a 
narrow specialist, whereas a schoohnaster should be 
& man of broad general culture. It is surely not 
necessary to hold a first- or second-class mathematics 
degree to teach tio equations. I have been 
assured by a professor of mathematics in a Soottish 
university that it is the realization that they will not 
use their academic knowledge to the full whioh 
creates & reluctance of honours graduates to go in 
for teaching. 

In conotusion, I should like to say that I heartily 


agroe with the last paragraph of the article. Legisla- 
tion on education of the past twenty years or eo has 
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been too much the prey of the popularity-seeking 
SE 


Naiure's campaign to promote action on the part 
of the various authorities concerned with the future 
of science and science teaching is admirably persistent 
and constructive. One of the suggestions (Nabure 
of February 27, p. 368) is of particular interest. It 
reads as follows: “Tf more of the graduates in arta, 
for example, left the universities of Britain with some 
sound knowledge of general science, they might well 
be qualified to assist in the general science teaching 
which is so desirable for the ordinary citizen, whether 
or not he proogeds beyond the grammar school or 
technical school level". This is an admirable idea 
which-I should be delighted to see carried out as an 
educational policy; but it is well to examine the 
difficulties that he in the way to see if they can be 
surmounted. 

First of all, let us take a historical fact. More 
than thirty years ago, in one university at least, 
intending teachers entering the faculty of arts were 
compelled to take either mathematics or science as 
part of their studies if they had not included Latin in 
their matriculation. The result was not happy for 
those teking oompulsory science. Lecturers and 
demonstrators were not particularly interested in 
students who were I subjects that were 

as makewei The students themselves 
felt they were mtruders or ‘poor whites’. The scheme 
was not contmued. It would be folly to make further 
attempta along the same lines. 

Secondly, let us deal with general sciance—an 
admirable conception, rarely if ever realized. If 
general science is ever to become, what it should 
become, the peer of English as the main educational 
discipline for children of school age, the organization 
wil have to start in the universities; but this will 
need men and women imbued with the fervour and 
enthumasm of a T. H. Huxley. It will need in ite 
pioneers a combination of humanist, philosopher and 
scientist, together with willmgness to sacrifloe ible 
fame as scientific discoverer to the more humble 
reputetion of teacher. If such a discipline could be 
instituted to reach down from the universities to the 
schools and outwards from the schools to all human 
activities, it would, in the words of the article, faoilit- 
ate “the absorption of science into the general culture 
. . . and it would also assist the graduate science 
teachers to concentrate more on the sixth forms or the 
teaching of those with a Boientiflo career in mind". 
However, ib is unlikely to succeed unlees general 
science becomes as important in general esteem as 
particular scientific studies. 

Ihe arta graduate is already in danger of becoming 
& poor relation because the science graduate is 
attracting an inordinate proportion of special poste 
in the schools. This regrettable tendency to devaluate 
the arta degree is already having unhappy resulta 
and can lead only to ill-effects on our general culture. 

Stanimy OONWAY 


(Headmaster) 
Toxteth Secondary Technical Bahool, 
= Aigburth Road, i 
Liverpool 17. 
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Solar Radio Asymmetry at 4Metres 
Wave-length 


Iw 1948, Hey, Parsons and reported that 
at 4-l-metres wave-length bursts of radio emission, 
usually of & few minutes duration, occurred more 
often in association with flares on the eastern half 
of the sun's disk than on the western half. emi Sua 
observations have confirmed this conclusion. 
recent analysis of radio emissions at 1] -5-metres weve- 
length, Dodson, Hedeman and Owren’ could find 
no evidence of this asymmetry. The following 
they 


Hey, Parsons and Phillipe? that the 
asymmetry they had observed might be due to radio 
absorption in ionized solar streams, 88 
the rotation of the sun causes the envelopes of such 
streams to drift eastwards relative to the active solar 
regions from which they emanate. They also pomted 
out that the longer the wave-length, A, the greater 
would be the expected absorption. That this 
anticipated property provides a test of the 
absorption theory was emphasized by Unsdld and 
Chapman’. 

As the absorption coefficient is proportional to A, 


2d eA re ximately 7-5 times greater at A = 4-1 
at X 1-6 metres. Further, if the 


electron density in the stream is sufficient, the 
refractive index, u, may be appreciably leas than unity 
at long wave-lengths, and the absorption ooefficient 
would again be increased since it is mversely propor- 
tional to u; in addition to this, refraction might be 
expected to diminish radio intensities in the direction 
of the ionized streams by deviating the long radio 
waves out from them. It is consequently -to be 
on the hypothesis that solar radio asym- 
metry at à = 4:1 metres is due to 
absorption. in an ionized stream, that the asymmetry 
might be difficult to detect at the shorter wave- 
ec BENEI :5 metres. The resulte reported by Dodson, 
and Owren are therefore in &ooordanoe with 
this hypothesis, although the conclusion oan scarcely 
poe See See ee E 
about two hundred flares radio 
measuremeniís during 1048—50, D n s we found 
that ten times this number of observations obtained 
during 1947—50 were only just sufficient to establish 
Ve eee d 
at the 5 per cant level of chance probability. 
Additional date at à = 4:1 metres obtained 
part of 1946 and the first half of 1051 have in 
the significance of the observed. at this 
wave-length. It is unfortunate that, owing to inter- 
ference and other circumstances, radio measurements 
had to be discontinued in 1951, because a striking 
feature is the pronounced increase in the asymmetry 
the second half of 1950 and the first half of 
1951, just when the recurrent M-type magnetio 
storms were béoommg I This suggesta the 


promiment. 
intriguing possibility lity that continuous M-type corpus- 
cular streams may be more effective in 


absorption than are the spasmodio bursts of oorpus- 
cular emission from active flare regions. 

A detailed analysis of the radio asymmetry with 
respect to terrestrial activity is now in 
progress. It is hoped that this may be decisive in 

whether or not the interpretation in 


terms of absorption of a corpuscular stream i8 
correct. There is 80 little direct evidence of solar 


corpuscular streams, and especially of the nature of 
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solar M-regions, about which there is yet uncertamty 
whether the terrestrial magnetic activity might be 
due not to corpuscular streams but to ultra-violet 
radiation, that any evidence which can be derived 
from radio phenomena is of importance. 
Acknowledgment is made to the Chief Scientist, 
Ministry of Supply, for permission to publish this 
communication. 


J. 8. Huy 
VY. A. HUGHES 
Radar Research Establishment z 
(Ministry of Supply), 
Malvern, Worcs. 
RS 4. 


CHE de, 864 od) anml Phillips, J. W., Aon. Not. Roy. Aatro. 


Hedeman, H. R., and Owren, L., As&rophye. J., 


PELA 
118, 160 (93). 
* Unsold, A., and Chapman, 8., Obesreaiory, 69, 319 (1049). 


Time of Flight of [4:°I-MeV. Neutrons 


Tua essential problem in utilizing the time of flight 
of fast neutrons for energy measurements is the rapid 
fall-off in efficiency of detection as the flight path D 
is increased, since the resolution 18 rtional to 
D, while the efficiency is proporti to D-*. It is 
a Ge ce s. 
meter be used when & neutron momentum spectrum 
is being analysed. 

One such instrument is the high-speed 

in which the first pulse off the 
time base and the second pulse is displayed on the 

‘y plates. Using a new form of high time base 

low-level trigger circuit’, the group of pulses due to 
the 14-1-MeV. neutrons from the reaction "H(d, n)*He 
has, been. . A full account of the technique 
Will be published later ; but it is felt that a preliminary 
indication of the feasibility of the method and and indeed 
of the accuracy of the analysis even with such high- 
energy neutrons will be of interest. The graph shows 
uer o pore E Penal He 
triggered from the recoil *He 
ducet 2 a selbeno ne The neutrons travel 
about five metres and into six cubic inches of toluene/ 
terphenyl solution. By moving the toluene bottle 
towards the target, the shift observed in the peak is 
in agreement with that calculated from the neutron 
energy. The optimum resolution is leas than 
10 myseo.! and is obtamed by the biases 
cR dha Gao low devel SERA EO: At this setting 
most of the neutron pulses overcome the bias. 

Although the high-speed time-base is invaluable m 

setting up the apparatus, it is tedious to estimates 
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time distribution on it. An electronic circuit is there- 
fore being developed to convert a time spectrum into 
a voltage spectrum, which will then be fed into a 
multi-channel kick-sorter. 

I am indebted to Dr. P. J. Grant, Dr. J. G. 
Rutherglen and Mr. J. Fraser for their generous 
assistance in using the Glasgow University Physics 
Department high-tension set. 

A. WAED 


Physics 


Department, 
University of Glasgow. 
Jan. 25. 


1 Ward, A. (to be published). 
* Drapar, J. H., and MoDanie, B. D., Pkye. Hew., 90, 302 (1963). 


A Proton Magnetic Resonance Study of 
the Hydration of Deoxyribonuclelc Acid 


Dizora solutions of deoxyribonucleic acid have 
high viscosity, very large increment of dielectric 
constant and osmotic preasure. It has been 

that these properties result from the 
formation of large hydration shells with a higher 
degree of lattice order than that prevailmg m pure 
water!, In order to investigate these phenomens 
further, we have studied proton magnetic resonances 
of some deoxyribonucleic acid solutions and gels. 

Two high polymeric preparations of sodium 
deoxyribonucleate (according to the method of 
Gulland e£ al.*) were investigated in concentrations of 
0-06—60 per cant by weight. For 


resonances were observed in & magnetic 
fi DN MI E 
perte in 10’. Resonances were displayed on the 
soreen of an oscilloscope and photographed (Fig. 1), 
and the areas of the traces of the absorption mode 
were measured’. 

The normalized area measurements (ool. 2 in 
Table 1) are representative of the fraction of the water 
protons which contributes to the signal within & line 
width of about 15 milligauss. The remaining fraction 
(ool. 8) of the protons has a resonance line that is 80 
broad that ib does not contribute to the aree 
measured. (Ihe more concentrated solutions of 
deoxyribonucleic acid gave resonances the visible line 
width of which, while noticeably greater than that 
of pure water, was still leas than 15 milligauss.) The 
broadening of the line may be due to several causes ; 
the most likely in this case are increased order of the 
water lattice and exchange of protons or water mole- 
cules between ordered and disordered phases of the 
watar. 

For hemocyanin, starch and egg albumin, the 
resonance lines were almost identical with the Imes 
for pure water, Nd RS al decrease in 


Bourses eee CIPT TOS ,(5)1090 
(e) 1-6 per 
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the fraction of the protons the resonance of 
Sur broad th comparten wit 15 rullitgausk 


papel a ROE This is to be expected since 
pur. A 
to be 


From the results for deoxyribonucleic acid, we 
conclude that in the hydration shells of the macro- 
molecules there are some water molecules that have 

pen g 
in pure water. The lattice order in the hydration 
shells is such that the resonances are broader than 
15 milligauas. The observed line-width of pure water 
was 3 milligaugs as determined by magnetic fleld 
inhomogeneities. 

Since we do not know the amount of exchange 
broadening, if any, it is not possible to specify the 
exact size of the hydration shells from our present 
resulta. Ib is only possible to make the following 
quantitative statements. First, not leas than the 
fraction Indicated in ool. 2 exists in & phase of 
sufficient disorder such that the linee are aharp com- 
pared +o a solid phase such as ice. Secondly, the 
exchange, if any, between ordered and disordered 
phases must take more than 0-05 seo. 

In principle, line-broadening could arise from & 
proton exchange between the water and the protons 
of the macromolecules. However, this effect cannot 
cause the main decrease in area, since there are not 
enough macromolecular protons present in the dilute 
solutions to make possible such & process. Further- 
more, col. 4 indicates that an increase in concentra- 
tion of nucleic acid does not result in & proportionate 
decrease in area. 

On the addition of electrolytes to the nucleic acid 
solutions, considerable amounts of water previously 
bound are released to the normal water state, as 
shown. by the larger values for normalized area shown 
in the table. This agrees well with the resulta obtained 
from dielectric, viscosity and 
oamotio stadies, which 
indicate t the ordering action 
of the macromolecules on the 
water lattice is much reduced 
m the of small amounts 
of electrolytes. This decrease 
in hydration is attributed to a 
contraction of the macromolecules 
leading to an impairment of the 
structural fit between the macro- 
molecular surface and the regular 
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four-co-ordinated water lattice. The proton magnetic 
resonance data support these ideas. 
The dielectric method for studying water structure 
induced by macromolecules is more sensitive 
than the proton magnetic resonance technique. How- 
ever, dielectric studies cannot be applied to solutions 
of high conductivity, whereas the proton magnetic 
resonance method is undisturbed by the presence of 
moderate amounts of electrolytes. This makes it 
poesible to use the latter method for studies + vo. 
We .wish to our gratitude to Prof. Felix 
Bloch for helpful ions, and to Dr. L. G. Allgen, 
Karolinska Institutet, Stoakholn, for supplying one 
of the nuoleio acid preparetions. 
BIRTE JACOBSON™ 
WESTON A. ANDERSON 
James T. ARNOLD 
of Physica, 
Stenford University, 
California. Jan. 80. 
* Fellow. Permanent address: Karolinska Institutet, Stockholm, 
Sweden. 
1 Jacobson, B., Nature, 178, 666 (19653). 
* Gulland, J. W., Jordan, D. O., and Threlfall, O. J., J. Chem. Soc, 


rie 047). 
* Arnold, J. T., Dharmatü, B. B., and Packard, M. H., J. Chem. Phys , 
19, 807 (1081), 


Synthesis of L-Amino-succinimide 


In an attempt to account for the differences in the 
chemical and physiological properties of asparagine and 
glutamine, Steward and Thom 1 have 
that the structure of separacine: ts best described 
by & tautomeric system the major component 
of which is the monohydrate of amino-succinimide, 
while glutamine is best represented by the oon- 
ventional straight-cham formulation. This theory 
has been questioned by Leach and Lindley*, by 
Kats, Pasternak and Corey*, and by others. Steward 
and Thompson‘ pointed out that the synthesis of 
amino-succinimide and comparison of its properties 


in solution with & solution of asparagme 
provide I evidence either for or 
against ther h We wish to report the 


synthesis of r-amino-suooinimide. 

In oonnexion with another investigation, we 
observed that the attempted saponification, under 
mild conditions, of carbobenzoxy -L-asparagine methyl 
ester? does not yield oarbobenroxy-r-asparagine. 
Instead the major product is a much weaker acid 
which we identified as carbobenzoxy-L-amino-succin- 
imide, m.p. 79-81°, pKa = 9:1 in aqueous methanol, 
[a] — 48° (c. 1, 95 per oeni ethanol); (calc. for 


Ou iaNOc : O, 58:05; H, 487; N, 11-20; 
N: 5:05; found: O, 57.20; H, 5:17; N, 
1] T amide-N, 5-50 per cent). O&erbobenzoxry-rL- 


amino-suooinimide is also obtained from oarbobemz- 
Oxy -L-tsoasparagine methyl ester. Reaction of the 
imide with aqueous ammonia yields carbobensoxy- 
aspartic acid diamide. Prolonged treatment of tho 
imide with alkali at room temperature, followed by 
hydrogenolysis to remove the carbobenroxy group, 
results in the formation of a mixture of asparagine 
and tscasparagine. 
Hydrogenolymis of carbobenzoxy-L-smino-succin- 
-imide yields L-amino-succmimide, m.p. approx- 
imately 144° (deoamp.), («]5 — 77° (c. 1, methanol) ; 
(calc. for OLH,N4,0,: O, 42-10; H, 5-80; N, 24.0; 
neut. equiv. ,114; found : C, 49-84; H, 5:28 ; 
N, 24:85 per oent; neüt. equiv. 118 (titrated with 
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acid) ). Although L-amino-succinimide appears to be 
quite stable m. the crystalline form, the compound. is 
almost completely destroyed when & 1 cent solu- 
tion in phosphate buffer of pH 7:0 is heated for 
fourteen hours at 87°.  Eleotrometrio titration of 
an aqueous solution of 1-amino-suooinimide shows the 
presence of a weakly acidio group with pK, = 9:0, 
the imide-group, and a weakly basic group with 
pK, = 5-9, the amino-group. A mixture of L- 
asparagine and r-amino-suocinimide can be separated 
readily by chromatography either with n-butanol- 
acetic acid-water (4: 1:5) or with phenol saturated 
with water. It is thus clear that the properties of 
aqueous solutions of r-amino-sucoinimnide and L- 


are not similar. 

elo of these investigations are being published 

elsewhere‘. 
Erwust SONDHEIMER 
Rosmgr W. HoLLay 

‘New York State Agricultural Experiment Station, 

Cornell University, 
Geneva, N.Y. Feb. 11. 


a O., Meyer cie F., Nalare, 100, 789 (1952). 

1 Leach, 8. J., and Iandley, E , Nature, 171, 1002 (1053). 

* Katz, L, Pasternak, È A. and Oarey, R. B., Nature, 170, 1066 (1052), 
‘Steward, F ee e Moret e SIE 


In our earlier consideration of the relationships of 

ine and glutamine, substances which are of 

great DES olg importanoe, we directed attention 

to the interest which would be aroused by an unequiv- 

ocal synthesis of amino-suooinimide and whether “it 

proved to be, when hydrated, identioel or different 
from Ine''i4, 

Through the courtesy of Drs. Sondheimer and 
Holley, we have seen their paper? and communica- 
tion (above) on L-amino-succinimide in advanoe of 
their publication. They are to be congratulated on 
what appears to be an elegant: piece of synthetic 
work’ leading to derivatives of r-amino-sguooinimide 
and to the pure substance, the properties of which 
are now described for the first time. 

It is of great interest to us that the substance 
amino-succinimide: (a) is stable in ite crystalline 
anhydrous form; (b) can exist in aqueous solution 
and show by ita titration curve the weakly acidic 
imide group and a weakly basio amino-group ; (c) 18 
distinguishable from r-asparagine by ite position 
on chromatograms, though, like that substance, it 
reacts brown with ninhydrin on paper; (d) xe 
oonvertible, even by warming to 87* at pH 7-0, to 
& mixture of and tscasparagine. 

It is also of interest that in two ways, referred 
to by Sondheimer and Holley, there is a ready inter- 
of the straight-chain form as it is 
supposed to occur in asparagine and the ring form 
as ib oocurs in amino-suoocinimide. . This is shown by : 
(a) the hydrolysis of the methyl eater of carbobenzoxy 
asparagine yielding only varbobenzoxyammo-succin- 
imide; (b) the combination of amino-suooinimido 
with water to give asparagine and iscasparagime. 

It is granted that the evidence of Sondheimer and 
Holley now is that asparagine and &mino-sucoinimide 
oan be distinguished. The i part of their evi- 
denos; in our view, is that which describes the properties 
of &mino-suooinimide in the free state and in solution. 
ed epee! amino-suocinimide can exist unhydrated 

le from asparagine, and when it oom- 
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bines with water, which it does very readily at 37° 
or above, it gives not asparagine only but both 
E While we are grateful 
to . Sondheimer and Holley for furnishing evidenoe 
of the kind which we ourselves would have been glad. 
to obtain, there still remain some features of tho as- 


i utamine problem that require explanation. 
‘Asparagine and glutamine behave differently 
toward nmhydrin they also behave differently 


toward nitrous acid in acetio acid solution. Ásperagine 
reacts toward ninhydrin in two distinct ways. In 
solution in the cold or on pa at 60° O., it reacts 
with ninhydrin without being boxylated to form 
a brown compound. This reaction is typical neither 
of the a-amino-acids nor of glutamine. (In respect 
to the brown ninhydrin oolour, ine resembleg 
amino-suooinimide more than glutamine.) In hot 
solutions, however, asparagine, like glutemine, may 
be made to react with ninhydrin with decarboxylation 
to give a blue colour and in & manner which is typical 
of most «-amino-acide. In the reaction with nitrous 
acid, the amide group of og pega does not react, 
whereas that of glutamine does : 


differences between glutamine and asparagine 
to be fully explained—even though, from 
the work of Sondheimer and Holley, one cannot 


now regard L-asparagine ae @ simple hydrate of 
L-amino-sucemmnide. 


1 Steward, F O., and Thompson, J. Y , Waters, 109, 730 (1963) 
' Steward, F and Thompson, J. F., Nature, 171, 1063 (1053) 


Hydrogen Bonding and the Volume of 
ater 


WATER behaves approximately as & normal liquid 
with respect toite volume at & high temperature and 
preasure. The expected volume of the liquid at room 
temperature is obtained by extrapolation, for ex- 
ample, using the formula of Jacobson and Heedman’. 
The volume thus deduced corresponds io & state 
without hydrogen bonding (at 0° O. about 8 per cent 
denser than ordinary water). Each h bond. 
formed at & given ture (t < 174? C.) is now 
assumed to affect the i liquid in the same way, 
raising the molecular volume to that of ioe when two 
moles of hydrogen bonds are established. (Ioe is 

to exhibit the same thermal expansion above 
0° C. as immediately below.) 

Introducing the observed volume of water, these 
assumptions render le the determination of the 
molecular fraction of hydrogen bonds, X, &s a function 
of temperature. At 0° O., X is calculated to be 0-44, 
decreasing to 0-23 at 100? O. When no hydrogen 
bond is broken, the number being two per molecule, 
X is one. 

Following Finbak!, the law of mass action ig 
applied to the formation of hydrogen bonds. The 
breaking of a bond gives two sites for bond formation. 
Thus a graph of 2 In(1 — X) — InX against 1/7' was 
investigated. An almost straight line was obtained, 
corresponding approximately to an enthalpy change 
of 2-6 k.cal.{mole water and an entropy change of 
8:0 cal./mole. 
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A hydrogen-bond energy of 1-3 k.eal.[mole seems 
quite low, compared with the current estrmates for 
water. There has been no general t, however, 
on the of the hydrogen bond: This is probably 
due to difficulties in defining and sharing out the 
different energies. The present investigation indicates 
that 2-6 k.cal./mole is responsible for the tendency 
towards tetrahedral configuration in water. This is 
ascribed to the hydrogen bond. The van der Waals’s 
energy superimposed gives only a very loose orienta- 
tion effect, though it is probably partly moluded m 
most hydrogen-bond energy determinations. 

A detailed discussion will appear later elsewhere. 

K. GEJOTHNIM 
J. Knoacg-Mog 
Institutt for Silikatforakning og 
Institutt for Teoretisk Kjemi, 
Norges Tekniske Hdgakole, 
Trondheim, Norway. 


1 Jacobson, B., anid Hoedman,*P. A., deta Chim. Sond, 7, 705 (1953). 
1 Yinbak, Chr., Norshbe Vidensl. Akad., Avh I. Matan -Natury KI. 
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Reduction of Tetrazolium Salt 


Sowa two hundred papers dealing with the 
chemistry of triphenyltetrarolium chloride and ite use 
as a redox-indicator have been reviewed by Ried! and 
Smith’. In spite of ita wide use in biology, up to the 
present little :s known about ite reducing mechanism, 
the influence of experimental conditions on it, on ite 
redox-potential, etc., and therefore the results 
obtained with it are empirical in character. Inveetiga- 
tions of the salt by means of polarography and 
Dusche pit carried out in this bei 
re some aspects which should be considered 
when using ib as & chemical indicator of reducmg 
power in biological reactions. 

Polarographio study has shown that, in media of 
pH lower than 6, the reduction of triphenyltetra- 
zolium chlorite yields chiefly a colourless product : 


Oe 
+O 


In more alkaline solutions the reduction product is 
mainly the red formazan. This bebaviour is due to: 
the change of redox-potentials in the reduction ‘of 
nitrogen atoms 1 and 2, and atoms 2 and 3 respectively 
(Fig. 1), and explains why reddening can be achieved 
only in solutions which are not too acid. The redox- 


—N-— 
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Fig. $. Heactlion-Uume curves of 107 H triphenyltetrarolium 
chloride 


Curve I; disappearance of tri chloride in 
ee neutral 

Ourve D, &* IO e m the presenoe of 10^! Af 

ascorbis acid, pH 10- ta Hight Ourre ay the same, in darkness. 


Curve IIT, €. forma of formazan in a diluted 
yeast (0-1 gm. >10 ml), pH 738, in light. Curve b: the 
same, in darkness 


potential of formazan formation, contrary to other 
redox-indicators, cannot serve as & basis for predict- 
ing whether some reducing agent of known redox- 
potential will produce formazan or not. This is due 
to the insolubility of the reduced form of triphenyl- 
tetrazolium chloride: no redox-equilibrium can be 
established, and the actual potential of the substance 
will be therefore much more posttrve than its normal 
potential. This shows why triphenyltetrazolium 
chloride can be reduced by succino-dehydrogenase, 
which has & much more positive normal redox- 
potential. 

Another important point to be oonsidered is the 
influence of light on the enzymatic and non-anzymatic 
reduction of triphenyltetrazolium chloride. Fig. 2 
shows that both types of reduction take place only 
in light; there is no reddening in darkness, except 
non-enzymatic reduction in strongly alkaline solution. 
de bog Moule a 

uction, indicating clearly the basic difference 


between the two types of reactions. Fig. 2 shows. 


also that triphenyltetrazolium chloride even in pure 
solution 18 converted by light into a 'photo-oompound', 
which cannot be reduced to formazan. (Ihe source 


i adel 





Fig. 3. laiucs FAN ca His forc due Be fescue 
trphenyltetrazoltum 
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of light in these experimenta was the scattered light 
of the blue aky, of about 2,500 lux.) 

Formazan is decomposed photochemioally, as 
shown by Kuhn and oo-workers?. Aocording to our 

, this is an autocatalytic reaction, with 
the ‘photo- compound’ as catalyst. Hydrogen peroxide 
is formed as a by-product. 

An interesting factor complications is 
further that triphenyltetrazolium chloride is converted 
mto formazan in strongly &lkaline medium spon- 
taneously without the action of light or any reducing 
agent. 

These results show clearly that the conditions must 
be carefully controlled when triphenyltetrarolium 
chloride is used for quantitative experiments. 

Further details of this investigation will be 

ublished eleewhere*. I am indebted to Ara 
icals, Ino., Farbenfabriken Bayer and 
Laboratories, Ino., for supplying the trrphenyltetra- 
zolium chloride. 
D. JÁABOR 


Institute for Plant Physiology, 
University of Budapest. 
Nov. 1. 
1 Ried, W., Angew Chem., 64, 301 (1052). 
t Smith, F. HL, Seísnce, 118, 751 (1951) 
> Hauser, J., Jerchel, D., and Kuhn, R, Chem. Ber , 88, 195 (1949) 
!Jámbor, B, Acta. Chum. Acad. Sei. Hung. (In the prem). 


Leucofuchsin in Algal Cytology 


Astbury and Sana, in an article in Nature], state 
that there is some correspondence between the X-ray 
diagram of Polytoma and that of certain 
P but no chemical confirmation of 

oe of this type of compound could be 
Peng 

The diversity in structure of various algal flagella 
cautions agamst generalization. While the electron- 
micrograph given by Astbury and Sana represents 
Buglena, the X-ray diagram refers to Polytoma. 
These organisms are not closely related, if at all, 
and have different flagellar structures. In Euglena, 
the main stem of the flagella ia covered with append- 
ages which, in their dimensions and physical pro- 
perties, recall bacterial flagella, although their function 
and behaviour are unknown. 

In Polytoma, the delicate distal part of the flagella 
has approximately the same width as the appendages 
of the Eugleninean flagellum though it is stiffer, 
while the basal part is almost as thick as the flagellum 
of Euglena. There are stil more differences in flagellar 
structure between the phyle of flagellates, which havo 
to be in mind when investigating the physical and 
nature of algal flagella. 

By accident I came across a reaction which might 
be of help in such studies. In an attempt to learn 
something about the compoertion of Poy gin the 
peculiar reserve substance of the Euglenineae, which 
is chemically and physically similar to starch, the 
leucofuchsin technique, as used for demonstrating 
polysaccharides ın histology’, was employed; in this 
method, after oxidation with periodic acid, the oells 
are treated with Schiff’s reagent (leucofuahsin). The 
result is that, unlike starch, paramylon is not 


stained. 
flagella tested, comprising those of Hugiena, 
olytoma, Chlamydo- 


All the 
Oryptomonas, gave 


Eadreptia, Phacus, cista pud P 
monas, Gonium, Ochromonas and 
a poaitive reaction and became red m every instance, 


T16 


those of the first four most dis- 8 
tinctly, probably because they be- 
long to the Euglenineae, which 
have wider flagella than the rest. 
Pre-treatment with saliva and waah- 
ing with fatsolventa made no 
difference. 

the view that there is, apart from 
proteina, also & polysaccharide com- 
ponent in all these flagella, The 
polysaccharide may have some- 
thing to do with the marked 
elasticity of „algal flagella and 
their defined way of beating, char- 
acteristios which are lackmg m 
bacterial flagella and in the ap- 
pendages of the Eugleninean flagel- 
lum, to judge by their shapes 
in electron-micrographs. The fla- 
gella of bacteria do not contam 
polysaccharides, so far as we know. 
The cilia of Parameoium caudatum, 
which are much shorter than 
flagella, do not seem to need 
elastio stiffening and give no leuco- 
fuchsin reaction. 

A positive Sahiff’s reaction, how- 
ever, was obtained after oxidation 
with periodic acid m the ohloro- 
phyll-containing chromatophores of all the organisms 
tested: Volvocales, Cryptophyceae, Euglenineae, 
Peridineee and Chlorophyoeae, while without previous 
periodic-acid treatment no staining took place. 

Apart from the Feulgen reaction, Bohif 7 reagent 
has previously been used for staining cell-walls of 
Algae. | Prát! found that those of Heterocontae 
became purple-red with this reagent, in contrast to 
the cell-walls of Chlorophyceae. I can confirm his 
result. 

After ireatment with periodic acid, a positive 
result with Schiff’s reagent is given by cell-walls of 
Cyanophyoeae, Spirogyra and some Volvocales. A 
few Chlorophyoeae tested were negative. 

It may be mentioned that the leucofuchsin solution 
should be nearly colourless, or only e yellow, but 
must not show the faintest tinge of pink, as traces 
prs nnl nol cect eta haeo E erona BAUE Bower 

I thank Dr. H. B. Fell for laboratory accommoda- 
tion and the New York Zoological Society for a grant. 

E. G. Pemasnam* 
Strangeways Research Laboratory, 
Cambridge. Feb. 24. 


* Present address : Pfanzenphysiologwohes Insatut, Gótingen. 
1 Nature, 17), 280 (1058). 


‘of. H R. D., Arch. Biochem., 16, 131 (1048). R. D., 
tato patholoqio Techno” na hu and Tonto MB). 


* Ao. fmo rer mat. Umea Cero., 177 (1047) 


Identity of Auxin in Normal Urine 


‘Tra aim of this work was to obtain auxm a, first 
isolated by Kogl, Haagan-Smit and Erxleben! from 
human urine in 1988. In their isolation procedure, 
these workers extracted a urme concentrate at an 
acid pH with ether. The ether extract In turn was 

ioned into & neutral and an acid fraction with 
sodium bicarbonate. The auxin was present in the 
acid fraction and was subjected, m the final stages of 
the eae procedure, +o refluxing with methanol 
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containing 1:5 per cent hydrochloric acid. This step 
was followed by high-vacuum distillation, yielding a 
orystaline material with high auxin activity which 
they called auxm a. 

In the present work, the procedure of Kogl et al. 
has been followed throughout. The auxin activity 
of the fractions was determmed not by the Avena 
curvature test but by the split ooleoptile test of 
Thimann and Schneider", which will detect 0-1 mgm./ 
litre of 3-indoleacetic acid. Two batches of 40 litres 
of urine were processed and from them, after treat- 
ment with methanolic hydrochloric acid and high- 
vacuum distillation, a pale yellow oil was obtained 
having an activity about ten times that of indole- 
acetic acid as estimated by the split Avena coleoptile 
test. ` 
The high-vacuum distillate (fraction 17) and ite 
precursor before esterification with methanolic hydro- 
ohloric acid (fraction 15) were both studied by paper 
chromatography using the solvent system t+sopropyl 
alcohol — water — ammonia, 80-15—5. -Some of the 
ee were sprayed with ferric chloride in perchloric 

others were cut into ten equal segments, each 

segment being placed in & Petri dish with three spht 

pay coleoptules. The location of the coloured spota 

on these strips and the distribution of biological 
activity is shown in Fig. 1. 

Fraction 15 gave a pink spot identical in oolour 
with that given by 8-indoleacetio acid of Rr value 
0-48 (3-indoleacetio acid had Rr 0-48). Fraction 17 
gave a purple spot (Rr 0-77) identical in colour with 
that given by the methyl ester of 3-mdoleacetic acid 
(Re 0-78), which was prepared both by ena 
3-indoleacetic acid with methanolic hydrochloric sor 
and by treating a methanolic solution of 3-indole- 
acetic acid with diazomethane. From fraction 17 a 
crystalline picrate was obtained ‘identical with an 
authentic sample of the picrate of the methyl ester of 
3-mdoleacetic acid. 

As can be seen from Fig. l, the auxm activity 
on the paper strips (shown by curvature of the split 
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halves of the Avena ooleoptile) coincided exactly with 
the coloured spota. No other region on the stripe had 
auxin activity and none of the other fractions was 
active. ‘These I are in t with those 
of Bennet-Olark e£ al. who were unable to detect 
any auxin other than 3-indoleaoetio acid in paper 
chromatograms of an ether extract of urine. 

When the isolation procedure of Kögl e£ al. was 
applied to a solution of 3-indoleeoetio acid, it resulted 
m the isolation of the methyl ester of this substance. 
There appears to be no step in this isolation scheme 
which would eliminate 8-indoleacetic acid or separate 
it from auxin a. In their paper on the isolation of 
‘hetero-auxin’, Kogl e£ al.‘ state that it remains a 
"oompanion of auxin a for & long time" but that 
“the last traces of heteroauxin are destroyed by 
refluxing with methanol containing 1:5% HCl”. In 
our work, however, no such destruction was observed, 
provided dry methanol and dry hydrogen chloride 
were employed. 

These results lead to the following conclusions: 

(1) Neither of the two 40-litre samples of urine 
processed contained any auxm except indoleacetio 
acid. 

(2) Treatment of the active fraction with methanolic 
hydrochloric acid does not destroy the ‘hetero-auxmn' 
as suggested by Kbgl et al.* but converts it to the 
methyl ester. The auxin activity of this ester as 
estimated by the split Avena ooleoptile test and by 
the split pea internode test was ter than that of 
3.indoleecetio acid. Kögl and "Koetermanrt found 
the methyl ester leas active than the free acid when 
tested by the Avena curvature test. 

. P. WIELAND 
DH Hor» 


WO 
is 


Lederle Laboratories Division, 
American Cyanamid Company, 
Pearl River, New York. Nov. 30. 


F. Haag n Smit, A J., and Erxleben, FL, S. physiol. Chem., 
814 241 (1033). 
* Thimann, K. V , and BSohnelder, O. L., Amer. J. Bot., 28, 792 (1959) 
a T, A., Tambiah, M. &, and Kefford, N. P., Nature, 
180, 452 (1952). . 
‘Koel, Y, H A. J., and Erxleben, H , S. pkpeiol  Ohem., 
$36, 90 (1034). 


eh o G. F. R., Z. physiol. Chem., $35, 201 
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Blood-sugar in Foetal and Neonatal 
Mammals 


IT is well known that glucose is not found in equal 
concentration in the water phase of the red oells and 
plasma from some species of adult mammals. Never- 
theless, it is oonventional and convenient to oite 
values for the glucose concentration in the whole 
blood, and in studies confined to man this practice 
is generally satisfactory. In comparative physiology 
there is leeg justification for this convention, because 
it i18 the plasma glucose concentration which has & 
more direct influence on the tissue-fluid ghicose 
concentration and sugar-regulating mechanisms. The 
difference between whole-blood and plasma ghicose 
concentration is frequently conmderable, for when 
the red cell is seemingly devoid of glucose, the plasma 
glucose concentration is, on the average, about 
1-5 times the blood glucose concentration. 

The 1 of estimating plasma glucose 
became obvious in this laboratory during & study 
of the glucose concentration gradient across the 
placenta of the guinea pig. The blood glucose con- 
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centration was sometimes virtually the same in the 
fostal and maternal circulations but, on estimating 
plasma glucose, & considerable concentration gradient 
existed towards the fœtus as shown in the acoom- 
panying table. 

Previously, Hitchcock! had reported peculiarities in 
the corpuscular/plasma distribution of glucose in the 
young lamb. His findings that this ratio 
declined rapidly after birth. In addition, Andreen-, 
Svedberg! had observed a high distribution-ratio for 
glucose in blood from young calves and & baby pig: 

In view of the implications above, this phenomenon 
has been examined in a large number of animals of 
several species (horse, pig, ox, sheep, goat, guinea 
pig and rabbit). 

Fresh blood was collected over dried heparin at 
about 2° C. and, pases ry ey ue uc te 
was centrifuged m cups with ice until sufficient 
plasma was rally, all deprotemization 
(using berium hydroxide and zinc sulphate) was com- 
plete within about twenty minutes of obtaining the 
blood. Glycolysis has been shown to be negligible 
during the whole procedure. Corpuscular glucose was 
derived from a knowledge of blood and plasma 
glucose and the packed oell volume. It is assumed 
that this technique, which examines the red ocell in 
its natural medium, does in fact measure the tn vo 
concentration of glucose. The methods for estimating 
8 have been described in a previous publication’. 

following general observations have been made. 

1. The distribution of glucose usually conforms to 
one of two conditions: (a) an approximately equal 
concentration of glucose in the water phase of the 
red cell and the plasma ( ing that the water 
contents are similar to those in man); (b) a low or 

cell. These 


the second. 

3. The period of life during which this red-oell 
change occurs can vary with species: the uscles 
ae ean ie Ten ae Gy wile eet 
the foal at birth are already im state b. As the change 
has always been observed to be from a to b, it is 
saps get rg cd bch erect ag Ne 
logical change in the reverse direction never 
oocur. The persistence of the a corpuscle throughout 
life in man may be a reflexion of the mode of evolution 


of this species. 
4. The consistently higher concentration of glucose 
within the oell with that in the plasma, as 


described by Hitchcock for the fostal lamb, has not 
been seen in this work for any species at any age. 
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5. A further complication may result in animals 
where more than one sugar is present in the blood’, 
for preliminary resulte suggest that the corpuscular/ 
plasma sugar distribution may be different for 
glucose and fructose. l 

From these reeulte, ıt is clear that, in fostal and 
-neonsatal physiology, the term ‘blood-sugar’ should 
be used only in a strictly literal sense. Figures 
derived from blood-sugar estimations cannot be 
legitimately compared, either for different species or 
for different &gee of one species, without allowing for 
the particular characteristics of the red cell in each 

le. 

I am indebted to Dr. R. Scarisbrick, who not only 
directed my attention to this problem, but suggested 
that ıt should be developed in this way. 

R. F. W. Goopwin 
Department of Animal Pathology, 
Milton Road, Cambridge. Jan. 18. 
1 Hitehoock, ac W 8, J Phyno, 108, 117 (1040). 
1 Andreen-Svedberg, å., Shand. Arch. Physiol., 08, 113 (1033). 
*Goodwin, E F W , Naiwre, 170, 750 (1062). 


Resistance to the Maize Rust, Puccinia 
polysora 

DuarNG 1953 we have studied resistance in maize 
to the form of the rust fungus, Pucomta polysora 
Underw., that recently appeared in Kast Africa’. 
Our resulta augment the mformation given by Stanton 
and Cammack?. 

In our glasshouses at Muguga, Kenya, inoculation 
of young maize seedings with fresh uredospores 
regularly caused mfection, once technique was per- 
fected. In a susceptible maize, uredoeori were strongly 
developed about fourteen days after moculation 
(Fig. 1). There was some variation between plants 
in the size and frequency of the sori and in the extent 
of the chlorosis surrounding them. Some plants, 
however, gave & distinct reaction, readily di ed. 
from any variant of the p reaction, the 
inoculated leaves showing only , nearly 
circular necrotic areas, in which no som developed or 
minute sori with limited spore-production (Fig. 2). 
This resistant reaction resembles the hypersenartive 
reaction well known with the rusts of wheat; it 
conforms with the description of Stanton and 
Cammack’s ‘Stage 1"*. A few plante, selected as 
seedlings, were grown to maturity in & glasshouse 
and reinooulated at mtervals; their reaction at later 
stages of growth resembled that shown by them as 
seedlings. 





Fig 1. 


Fig. 2 Pucomea polyscri 
= Neeroüc areas with some small som 


/ 


Remstant reaction in maire leaf 
(x 1 7B) 
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Table 1 BELTED PROGENINS 
Parent Progeny teats 
Country of Family No Plants Plants 
ongin I No restant | susoeptible 
Mexico 24 Bi 5 
2 4 
27 1 T 
ig 5 
Colo nbis 28 (1) b 
29 (1) 3 
80 1 2 
3 i 
81 I 7 
ts ; 
32 (1) 3 
Totals 48 
Hrpectation on 
8 1 ratio i3 





None of our material has given evidence of immunity 
from mvakion by the fungus. 

The resistant reaction was not found m any of 
forty-two maize varieties and lines received from 
sources in Africa. It was found m a few plante among 
collections originating m Mexico (received through 
Dr. W. Stanton) and in Colombia (Dr. L. M. Roberta, 
Agricultural Experiment Station, Medellin). Of 
twenty-five varieties and lmes from these sources, 
fifteen gave only the susceptible reaction and the 
resistant plants were confined to the ten. 

Individual plants showing the remstant reaction 
were grown to maturity and selfed or crossed with 
susceptibles. ‘Twelve progenies raised from selfed 
seed were tested. Of these, one gave forty-five plante 
all resistant in seven separate tests. The remaming 
eleven segregated mto reaistants and susceptibles as 
shown. in Teble 1. 

Thirteen  reemtant plants were crossed with 
susceptibles ; one gave twenty-eight plants all resist- 
ant (four testa) and the remainder segregated (Table 
2). 

The evidence indicates the presence of one major 
dominant gene for resistance. Differences m the 
responses that have been classed together as indicat- 
ing susceptibility im the above progenies, and also 
in some progenies of North American origm, suggest 
the presence of at least one other gene with an effect 





Table?  CROBEED PROGENIES 
Resistant parent Progeny tests 
PE ies No. Plants 
p No eau suscepuable 

AMerioo 8 
a S 15 

2 
Colombia 10 

BN 29 m ow 5 
2 8 4 
3 4 10 
4 10 4 
30 D 10 4 
2 7 13 
3 7 6 
31 (1) 8 17 
Tota [$9 ow 
Expectation on i 

1.1 rato 09 99 
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large enough to be of possible value in breeding for 
rTemistanoe. We are continuing our studies of this 
possibility ; meanwhile, our work is mainly conoen- 
trated on establishing maize stocks homozygous for 
the major gene in ion that these will 
be of use to those breeding for P. polyscra resistance. 


H. H. STORBY 
A. K. RYLAND 
East African Agrioulture and 
Forestry Research Organization, 
P.O. Box 21, 
Kikuyu, Kenya Oolony. 
Jan 6. 


! Nattram, HR. kL, Nature, 171, 527 (1953). 
t Stanton, W. R., and Cammack, E. H., Nature, 178, 606 (1953) 


Seedling Resistance and Mature-Plant 
Susceptibility of Wheat to Puccinia 
graminis found in Kenya 


BmwEsDING and selection of wheat in Kenya for 
resistance to black stem rust has been based on 
seedling resistance tests coupled with identity tests 
of rust forms from the field and the breeding cages. 
Owing to lack of facilities, mature-plant testa have 
not been undertaken. 

Though seedling and mature-plant resistance has 
been demonstrated to be independent!, it has been 
found in Kenya that, by selecting resistant seeding 
always been obtained. Such was the success of the 
lant breeders that the value of Kenya wheats has 
aan reocenisod in variou parto of he ‘orld, and 
they have been used as parents in breeding pro- 

for example, in Australia, India, Egypt, the 
United States and Canada. Several seedling-sus- 
ceptible but mature-plant resistant lines may well 
have been discarded in this process, for it is known 
that some varieties develop & mature-plant resistance 
from about the fifth leaf stage’: This character was 
used by E. 8. McFadden when he produced Hope 
and H.44.24 by crossing Yaroslav Emmer and 
Marquis! 


This seedling resistance — mature-plant resistance 
has, however, not held throughout. Seedling resist- 
&noe — mature-plant susceptibility has been found in 
the following ya lines: 184 and 818 and in 
D.C. x Ceres R.40. These wheats were seedling 
reaistant to certain rust forms by which they were 
attacked in the field. Their seedling resistance to 
other rust forms has a tly been mamtamed. 
All selections of these Imes do not exhibit this be- 
haviour, but remain constant in their resistance or 


ea degen 

It recently been shown in the United States* 
that lines involving Mentana and some other parents 
behave in a like manner. 

I wish to thank the Honorable Director of Agri- 
culture, Kenya Colony, for permission to publish this 
preliminary communication. 

Plant Breeding Station, 

Njoro, Kenya. 
Jan. 5. 
ere cw om HE O, and Aamodt, O. 8, Phytopats , 
1Crugis, J. H, Dept. of Agne. (Canada) Pub 666 (1040). 


* Campos, T., Gibler, J W., and Borlang, N. H., Phptopeth., 468 
(abst ) (1958). = 


å. D. 8. Durr 
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Parsnip Canker: Selection of 
Resistant Stocks of Parsnip 


Tzu account by A. P. Jones! in Nature on 
scabies (Thaxter) Waksman and Henrici 
as the probable cause of parsnip canker is a weloome 
addition to the literature on a problem which hae 
defied solution by various investigators during the 
past forty years. Previous to the above work, & 
survey of the problem was made by us durmg the 
panoa 1946—49 at the request of the Horticultural 
roup of the Agricultural Improvement Council and 
the resulta were embodied m the rt AIC/HG/20, 
a summary of which was publi in Agriculture’. 
That report claimed to be no more than & fresh 
examination of the problem; but, although the 
exact nature of the causal o i was not dis- 
covered, & good deal of information was obtained. 
During the investigation it was clear that although 
no commercial variety or strain of parsnip was worthy 
of being called resistant to canker, there were always 
individual roote which in badly affected flelds re- 
mained free from the trouble. This point has been 
noted by previous workers’. 
ently, while the examination was prooeed- 
ing, & look-out was kept for roots which remamed 
clean in areas where canker was abundant. Such 
roots were intended to form a foundation for the 
selection and breeding of canker-resistant stocks 
possessing characters suitable for commercial crop 
production such as those posseased, for example, by 
the variety called Evesham. This variety is yellow- 
fleshed, broad in the shoulder and short m the root 
(that is, -top in shape) and is much valued on 
heavy oie because’ it lifts easily where longer 
varieties break off. It ws, however, rather prone to 
canker. 

The first roots were selected at the end of the very 
bad canker year of 1948, after which, in the spring of 
1049, it was difficult to find parsnip roots free from 
canker. With the assistance of National Agricultural 
Advisory Service advisers in different of the 
country specimens were gathered and forwarded to 
Wisley, and from them ten olean roots of suitable 

were chosen. These were planted at Wisley 
for seed production. Seven survived and were seeded 
under large muslin and the seed was sown in 
February 1950 in heavy land where canker usually 
occurs. As the main mvestigation had shown that 
canker infection increases after October in any year, 
it was decided to leave the roots until late spring 
before lifting for exammation. ^ 
` The seven stocks sown in February 1950 were 
lifted in March 1951. In no case was canker severe, 
and two stocks (Nos. 4 and 5) were completely clean 
and of & good type. From them seven good roots 
were gelected and replanted, protected with muslin, 
and seed harvested from each in the autumn. This 
was sown on the same land in February 1952 and 
the was lifted on March 10, 1953, when canker 
infection in six of the stocks varied from 0 to 11 per 
cent. The seventh stook, of which the seed had been 
badly discoloured, gave 84 per cent cankered roots. 
These roots were very large, their average weight 
ing 50 per cent more than thas of roots in the next 
heaviest stock, and this point may have some con- 
nexion with their susceptibility to canker. The fact 
remains that, in this trial as in previous ones, 
although canker was present in some stocks, there 
were others free or practically free from the trouble. 
The work to date indicates that resistance to canker 
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exists in odrtam stocks from which it may be possible 
to select or breed varieties combining the resistance 
with &ooepteble commercial characters. 

During the latter part of the work we have been 
in touch with the staff of the National Vegetable 
Research Station, and we are indebted to them for 
much interest in the parsnip trials. As part of their 
work will deal with parsnip canker, it was decided 
to offer them any material in which they were 
interested and this offer was accepted. Accordingly, 
at the lifting in March 1953 roota from each of our 
seven stocks of Ips were sent to Wellesbourne 
for seeding there and m the hope that they will be 
of some value in any further research on oanker. 
This communication is written to explain the origin 
and history of the stocks from the spring of 1949 
onwards. 

DowALD E. Granw 
M. Asn HmwriHrT 
Royal Horticultural Society’s Gardens, 


! Jones, A. P, Neture, 171, 574 (1053). 
"Green, D. A, and Hewlett, M. A., Agrioulturs, 57, 216 (1950). 
* Bürrup, H H., and Roebuek, À., J. Afin. Agro., 33, 824 (1026-27) 


Factors influencing the Emergence of 
Heterodera rostochiensis Larvæ 


Many investigators have reported a oonsiderable 
variation in the seasonal rate of hatching of eggs from 
the oysta of Heterodera rostochiensis, in the presence 
of root diffusate. 

Both Fenwick! and Lownsbery* have shown that 
the direct effect of temperature on cysts $n vitro, in 
the presence of root diffusate, caused an increase in 
the amount of hatching with rise in ture. 
They found the optimum rate of hatch was between 
21° and 25° O., and both reported inhibition of hatch- 
a oen rea at temperatures of 30?-83* C. 

t investigations in this leboratory indioete, 
however, that seasonal variations in hatching are not 
simply the result of a direct correlation. between 
temperature and ha It has been shown that 
E a tohing from viable oysta 

unda pis DOT AOT 15? O. is profoundly 

by the maximum temperatures to which 
the moist cysts have been subjected previously, 
beforé the addition of root diffusate. Exoept for a 
very brief note in a paper by Calam, Raistrick and 
Todd’, there appears to be no record of this indirect 
effect of ture on moist cysts. 

Samples of cysts of the same age were 
water at temperatures of 15°, 28° and 29°C. for 
34 days, and afterwards at 15°O. Two days later 
root diffusate was added to all samples. Four days 
afterwards, the cysts which had been pre-heated at 
23° C. produced a hatch twenty to thi times as 
great as the hatah from the cyste kept at 105? O., 
while none hatched from the oysts pre-heated at 
29° C. All to hatch eelworms from samples 
of cysts which been. kept at 39° C., by the addition 
of root diffusate, failed until twenty days after remov- 
ing to the lower temperature of 15? C. The hatch 
was then very rapid and somewhat similar to that 
from cysta pre-heated at 28? C. Small amounts of 
hatohing also occurred after the twentieth day in 
control batahes of cysts pre-heated at 20° C. and to 
which no root diffusate had been added, in numbers 
similar to the emergence from cysts kept at 15° O. 
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: Theee hatehing resulte may explain the 
tomato and potato n failures which occasionally 
occur at moderate viable cyst population levels, and 
would seem to explain the absence of winter dormancy 
reported by Fenwick! and the winter dormancy noted 
by Lownsbery* in the United States, where &ooord- 
ing to him the mean soil temperature of 6 in. depth 
averaged 22° OC. during the summer. 

This work is being continued and these results wil 
be reported more fully elsewhere. 


East of Scotland College of Agriculture, 
13 George Square, 
Edinburgh 8.- Feb. 14. 
! Fenwick, D. W., J. Hehménth, 25 (1/2), $7 (1951). 
* Lownabery, B. F., Phytopeth., 41 (10), 880 (1961). 


E. Dunn 


` Calam, O. T., Reistrick, H. and Todd, A. R., Biochem. J., 45, 513 
‘Fenwick, D. W., Natura, 171, 47 (1953). 


Effect of Oxygen on the Fixation of 
Nitrogen by Azotobacter 


RECENT studies on the flxation of molecular nitro- 
gen by both anaerobic! and aerobic’ heterotrophic 
nitrogen-fixing bacteria indicate that ammonia is the 
first stable compound formed. This raises the question 
whether the necessary hydrogen is derived from 
water or from the metabolite. The latter source 
seems the more likely, especially since the union of 
metabolic hydrogen and molecular nitrogen to form 
ammonia could yield a considerable amount of free 
energy. If this were so, members of the anaerobio 
genus Clostridium would be to fix nitrogen 
more efficiently than the aerobe Azotobacter, which 
passes its metabolic hydrogen to oxygen. Results 
obtained in this laboratory show that Clostridéum is, 
in fact, capable of more efficient fixation than 
Axzotobacter*. Again, if metabolic hydrogen is involved 
in the reduction of molecular nitrogen then, with a 

-fixing &erobe, oxygen must compete with 

for this h and so depress fixation. 
Conflicting resulte have been reported for the effect 
of aber preesure of oxygen on nitrogen fixation 
by <Asotobactert. 

The effect of oxygen upon nitrogen fixation was 
examined in this laboratory I one strain of 
Aszotobacter vynelandis and one of cAroo- 
coooum. Both were slow-growing strains, and were 
grown in shallow liquid layera to allow ready diffusion 
oe HUO BMG ORE Oren The medium was 

I per cent sucrose salts solution st pH 7, and 
Silas yeast extract. 10-ml. aliquots were poured 
into 10-com. Petri dishes, inoculated and incubated 
at 28? O. in sealed jars with different partial pressures 
of oxygen. The atmospheres in the jars were renewed 

unti] the cultures were harvested after 
2] days. Inoculated controls were acidified, stored 
and analysed with the cultures by miocro-Kjeldahl 
method. At 4 per cent e ri A. vinslands fixed 
23-5 mgm. nitrogen, and A. chroococown 21:0 mgm. 
nitrogen, per gm. sucrose supplied; at 20 per cent 
oxygen the fixation was 8-1 mgm. and 7-4 mgm. 
nitrogen respectively. These results showed greatly 
increased nitrogen-flxing efficiency with decreased 
partial pressures of oxygen (significant at the 0:1 per 
cent level). 

When oonsidered with the reported inhibition of 
nitrogen fixation by molecular hydrogen’, the in- 
hibition by oxygen suggests that it is dehydrogenase 
hydrogen which is pasged to nitrogen. Thus nitrogen 
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implications of 
this theory will Lon aput lid d 
observations 
ment Fund of the Commonwealth Bank of Australia 
for financial assistance, and to Dr. R. J. Swaby, of 
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Adelaide, for the culture of tinelandas. 
O. A. PARKAR 
Institute of . 
University of Western Australia. 
Dec. 1 
Wim ee ee 951). Pe MM Suid 
1 Newton, J. W., P. W., and R. J. Bio. Ohem., 
Ba di agi P W, et Bo BH 


‘Bacterial Physiology’, 


P. 
(Academin Press, Inc., Fion, 


Second Ecdysis of Infectlye Nematode 
Larve Parasitic in the Horse 


THrRD-8TAGH infective nematode larvse retain the 
sheath of the previous stage and, upon ingestion 
by the host, this is shed to liberate the enclosed 
individual. Lapage! showed that ‘Milton’ could 
induce an artificial ecdysis in the third-stage infective 
nematode larvæ of sheep. Glaser and Stoll’? have 

successful results using & similar ‘La 

ion. Lapage* induced eodysis in a mixture of 
hydrochloric acid and sodium hydroxide at pH. 9—10 
and, apart from the time taken (8-10 days), the 
process seemed normal. Crofton studied the second 
eodysuis of Trichostrongylus reiortasformis (Zeder) and 
found that it could be initiated by pepein and hydro- 
ahlorio acid at pH 4—5, 60 hr. 


I ts oonducted here with hydrochloric 
&oid and sodium hydroxide both alone and in oom- 
bination to give pH 8:5 have repeatedly failed to 
induce eodysis in the third-stage infective larvæ of 
the following 
(Looas), 


ever, been repeatedly induced by utilizing muslin- 
filtered duodenal contents from freshly killed horses. 
The quickest time yet recorded for 100 per cent 
eodysis is l4 hr. in duodenal contents diluted with 
an equal volume of distilled water—the whole being 
kept ab 88°O. Experiments with varying dilutions 
of duodenal contents have shown that the rate of 
ee ee ee ee MR 
distinct methods of eodysis have bean sean. 
ie READ 
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Thirdaiage lary of Tricbonema sp sy, undergoing ext by manne 


60 hr. <A similar process occurred in Strongylus 
vulgaris, S. edentatus and Trichostrongylus arei and 
was seen in some cases 60 mim. after the addition 
of duodenal contents. The second method, which was 


does not mvolve the shedding of a oap. 
these species develop a bulge at the anterior end in 
the region of the ceophagus, lashing movements 
this and eventually it ruptures to uoe & 
split through which the larva escapes. &ocom- 
panying figure shows a Trichonema sp. larva leaving 
tte sheath by this means. 

Further m igations now I completion 
show that normal eodysis may be induced by boiled 
duodenal contents, pig or horse bile and sodium 
taurocholate. No oocurred in sodium 
cholate or taurme. The complete results of 
experiments will be published m the near future. 

D. POYNTER 


'Lapage, G., Natere, 131, 583 (1038). 

"Glaser, E. W., and Stoll, N. R., Sokexos, 87, 259 (1038). 
! Glaser, R. W., and Stoll, N. R., J. Parasitol., 88, 87 (1940). 
. Parasitol., $7. 186 (1935). 

s Orofton, H. D., Parasitol , 88, 101 (1947). 

‘Stoll, N. E., Growth, 4, 586 (1940). 


Reproduction in Notostraca (Crustacea) 


Iw some species of Notostraca, populations occur 
In which no males are found and these have generally 
been considered to reproduce by parthenogenesis ; 
ice iu a ala (=Apus) canoriformés (Boso.) : 
exhibits & hical variation in the occurrence 
of males, w are leas common, or absent, in the 
north of its range, so that the species has been sup- 
posed to show parthenogenesis in colder, bisexuality - 
in warmer regions, in the same manner as Trichonisous 

oda, Crusgtacea)!. 

account in the year 1889 by Bernard? of tho 
discovery of testis lobes in the gonads of female 
Triops canoriforr4s has been overlooked by recent 
writers; bub during systematic work, in which thia 
genus is being investigated logically, I have found 
testis lobes in the gonads of all the specimens which 
were examined from so-called parthenogenetic races 
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of T. oanoriformás. These lobes can readily be seen 
In sections, smears and whole mounts of the 
ovotestes. 

No living males of Triops canoriformis are yet 
available, and in order to confirm the nature of the 
lobes in the ovotestis of the herma , testes 
of male Triops granarius (Lucas) (syn. T. numidicus 
(Grube)) have been examined for comparison. In 
each the spermatocytes in all stages and 
round, non-flagellate sperms were found to be 
identical. 

It has been poasible to obtam evidence from 
chromosome numbers to show that the sperms pro- 
duced in the ovotestia are functional. In Triops 
eanoriform4s both oocyte and spermatocyte nuclei 
have a haploid number of four chromosomes, while 
dividing oells of the follicle epithelium show that the 
diploid number of the species is eight. Precisely 
similar chromosome numbers occur in the same cells 
Of bisexual T. granarius, in which croes-fertilization 
takes place. The herma ites appear to be self- 
fertilizing, for pat does not occur and sperms are 
present in the oviducta and follicle ducts throughout 
adult life. 

Hermaphrodites are able to lay viable eggs in the 
&beenoe of males, a fact long known for the so-called 

races of Triops cancriformis, and it 

now been possible to confirm this with Triops 

longicaudatus (Le Conte) from a Californian rice-fleld 

population. co entirely of ‘females’, which lay 

viable eggs into ther brood-pouches ih the absence 

of males. Their proved to be ovotestes, 
gmuilar to those of T. canorsjormás. 

-In other species bisexuality appears to be mvariable, 
for m examining many samples of Triops granarius 
from Africa and Agia, I have found no instance where 
a large number of females without males might 
indicate hermaphroditism. The ovaries of this species 
ware found to contain no testis lobes, a fact correlated 
with the inability of the famales to lay eggs in isolation, 
&nd oonfirmed &bundantly with cultures from two 
South African localities. A single female of Triops 
auatraliensis (8. and H.) reared in isolation laid no 
eggs, thus fitting in with the account of cer’, 
who examined ovaries of this species sho after 
Bernard’s report and found no testis lobes. 


nus Ee of Triops oanoriformes present an 


d in some parts of the range the: 


phrodite, m others males occur 
auc while bisexuality appears to be normal 
in North Africa. Brauer* showed that females from 
& central European population with sporadic occur- 
rence of males were able to produce viable eggs m 
isolation, but they ted normally when reared 
with males. I have not been able to obtain females 
from such a population to find out what mechanism 
enables them to produce viable without mating. 
A female from a bisexual tion from Algeria 
had no testis lobes m the ovaries, and it appears 
likely that the normally bisexual T. canoryformss 
reproduces in the game manner as T. granarius. 
Bernard®* also described an ovotestis in Lepidurus 
arotious (Pallas) and in Lepidurus (L.). Specimens 
which I have examined of the former species from 
Alaska have, as he described, testis lobes crowded 
at the posterior end of the gonad, but no further 
investigation of this genus has yet been possible. 
Hermaphroditism appears to be rare in Crustacea, 
having been known only in the Cirripedia, 
although in some Decapoda and some paraaitio Iso- 
poda a sax-change occurs during life. 
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Systematic and oytologioal work is being’ contmued 
on Triops and will be described fully elsewhere when 
it is completed. 

ALAN R. LoNGHURST . 
Bedford College, 
University of London. 
Feb. 11. 


1 Vandal, à., Bull, Biol., 74, 04 (1940). 

* Bernard, E ML, Nature, 48, 343 (18890). 

: Spencer, W. B., ‘The Horn Herpedition” (2), 234 (1806). 

` Brauer, F., B.B. Akad. Wim. Wien, 08, 379 (1872). 

' Bernard, H. AL, Jena £. Neturw., 25, 857 (1891). 

‘Zimmer, O., tn Kükenthal, W. “Handbtoh der Zoologie", 3, (1), 
208 (Berlin, 192). 


Iron Excretion Daphnia during 
Hemoglobin Loss 

Daphnia contams hemoglobin in solution m the 
blood. The concentration of the hæmoglobin is 
variable and depends upon the quantity of oxygen 
dissolved in the outside water: the leas oxygen, the 
redder ia the blood’. I have made a histological 
study of the distribution of iron in the tissues of 
Daphnia magna jid pares qe or losing 
hæmoglobin in ahanged oxygen oontent 
of the water, and d that when hæmoglobin 
is being lost from the blood, mnorganio iron aocumu- 
lates in the excretory organs 

The paired maniis ales glands, or. shell glands, of 
Daphnia are the excretory organs. Hach consists of 
& closed internal ocalomic end-sac, the sacoule, a long 
winding tube, the labyrmth, and & terminal Joop, the 
vesicle, opening to the exterior*. hed Ge ceasing 
lie in the heæmocœle ent so are bathed by ciro 
blood. The presence of i sag A 
Bunting’s modification® of Prussian blue histo- 
chemical technique. This does not reveal the iron in 
hæmoglobin. 

Iron was found in the shell glands only at the time 
when the hæmoglobin oonoentration in the blood was 
decreasing, which suggests that the iron is derived 
from the breakdown of hemoglobin and that it is 
being excreted. The distribution of iron within the 
ghell supports this view, for iron was found 
both m the walls and m the lumen of the middle 
section or labyrinth, but only in the lumen of the distal 
section or vesicle. No iron was found m the mner 
portion or saccule. In the, labyrmth walls the iron 
stains a8 blue granules, but in the lumen ıt stains as a 
diffuse blue coloration. It is thus a t that iron 
is excreted from the walls into ihe kanen of the 
labyrinth and thence passes through the vesicle lumen 
out of the body. 

At the same time as iron a m the shell glands 
of Daphnia which is losing bin, it is found 
in the walls of the paired anterior gut cæcs and in the 
cells of the fat body. One cannot be certam that 
the iron in the gut ceca is being excreted, sinod, un- 
like the shell glands, the cæce also have iron when the 
blood is gaining hæmoglobin. But more iron is present 
in the ceca of animals when losing hæmoglobin than 
at other times, which points to excretion. In the 
fat body, too, there is most iron when 
is losing hæmoglobin, and this suggesta that here is a 
site of hæmoglobin breakdown, with the liberation 
of iron to be excreted by the shell glands and perhaps 
by the gut ceca. 

The expulsion from the body of iron derived from 
hemoglobin breakdown is in direct contrast to the 
state of affairs in mammals, where the iron from the 
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x)níinuous destruction of red blood ocells is oon- 
ferritin‘, an iron-protein 


‘compl lex found in liver, 
spleen and bone marrow. ve been unable to 
obtain crystals of ferritin from Daphnia with the aid 


of -cadmium te, but ib must be remembered 
that no ferritin has been found in oxen, or deer. 
Another striking difference betwean ta and 


vertebrate animals is that in the latter, which 
xontmuously break down the hemoglobin of old red 
blood corpuscles, the hmm portion of hæmoglobin, 
after sayy ear ce is excreted as bile pigment, 
whereas in no bile pigment has been detected, 
aither in extracts of large numbers of individuals’ or 
bistol . For the latter ao HM oe. 
of Btein*. Simce not has no bile 

ment been found in Daphnia losing fee EID Da 
o ees eee 
ia broken down beyond the bile pigment or porphyrin 

to simpler colourless 

work reported here will desorbed in full 
elsewhere. 

M. WINDY SMABIDGE 


«Mixed Layer’ Minerals from the Ordovician 
Bentonite Beds at Kinnekulle, Sweden 


IN the course of an investigation of the bentonite 
beds in the Ordovician strate at Kinnekulle, Sweden, 


stratification of illite and montmorillonite layers. 
The bentonite beds have been described m a paper by 
Waern et al! by Thorslund, who also collected the 
materials used in this mvestigation partly from the 
two upper thin beds with a thickness of about l fb. 
each, and partly from the lower bentonite bed, which 
has a thickness of as much as 6 ft. 

From chemical analyses, X-ray data, determina- 
tions óf cation exchange capacities as well as from 
differential thermal analyses, and also from studies 
with the electron mi two different types of 
‘mixed layer’ minerals have been distinguished. For 
one which is found mainly in the upper thin 
beds, relation between illite and montmorillonite 
was found to be about 8: 2. The K,O content here 
was about 5 per oent. The other type constitutes 
the maim. of the thick bed and has a much lower 
relation of illite to montsmorillonite (about 1:4). The 
K,O content im this case was about 2:5 per cent. 

In Table 1 some date are collected for thetwo differ- 
ent types of ‘mixed layer’ minerals, and in the 
accompanying figure are microphotometer curves 
Ecquid photographs of tions, with 

parallel to the basel planes. In this 
aluo enu A, B end C are from pure minerals 
given hére as a comparison, and curves D and E are 
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from the material found at Kinnekulle, Actually, 
in curve D the double peaks are not so well resolved 
Ba conli Bee EE a DOE 
where the reflexions appear as two separate linee 
although somewhat broad. From the curves we oan 
see that the basal reflexions of the ‘mired layer’ 
minerals are shifted in relation to those of mont- 
morillonite and of illite, and that they can no longer 
be given rational indices that refer to cells of moderate 
size. This will also be seen from Table 2, where are 
listed intensities and spacings obtained from those 
tions which gave curves D and E in the 
The diagrams for random interstratification 
of layer minerals, given by Brown and MacEwan’, 
have been used here to compute the ratio of-ullite 
layers to montmorillonite layers, and the values 
found from their curves are m with those 
found in this investigation by other methods. 
The material was very difficult to disperse in the 
media commonly used, and even after repeated 
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Table 2. Loermwerrces AID BPACINGS TRON BAUL BAFLEXIONS OY 
ORIENTED, GLYONROI-THEATED SPECIMENS OF BENTONITE MATERIAL 
FROM KINKNEKULLE, SWEDEX 


greng |. 


RER 


» 
1 


8 
9 
5 
4: 
3 
3 
2 
2. 
2 





material from the thick bed always showed a slight 
content of kaolmite (see figure, curve E), which was 
never found m the thin beds. The quartz content 
was very high in the thick bed and the fraction 
with particle size lees than 2u also contained some 
quartz. This mineral was also found in the thm beds, 
but in & much gmaller amount. 

The fact that only two distinct types of inter- 
stratification of montmorillonite and illite are found 
in the very abundant material from the bentonite 
beds at Kinnekulle, and not & complete series of 
transitions between the end-members, makes it 

probable that certain proportions are more 
le than others. No doubt there are variations 
around the value of highest stability as the reflexions 
from the bentonite material are always broadened 
and somewhat diffused, ag can be seen from the 
photometer ourves. The proportion of highest 
stability seams to be connected with a repetition of 
ftve layers. In the material from Kinnekulle the ratios 
1:4 and 8: 2 were found, and earlier a mixed layer 
mineral of the same type was described by Weaver 
and Bates’, who found the ratio of illite layers to 
montmorillonite layera to be 4:1. 

The material from Kinnekulle has also bean com- 
pared with bravaisite, which was found by Bradley* 
to oongisb of layers of montmorillonite and illite in 
random interstratification, and type IL with the 
illite/montmorillonite ratio of 8: 2 seams to be very 
neatly related to this mineral. 

The following structure formule are characteristic 
of each type: 


Type I 


Mt 9'61 


4 
(Bis 4 Al, 44) (Alass Fot pta Fett 4 Mge n) E401, (OH), 


Mt o°46 


Type I 


+ 
(Big-agAl gees) (Al,. ;4Fo*t,. 1T Fort 5.04 Mg,.«9) K enO (OH), 


Mt denotes an exchangeable ion and is chiefly 
calcium or magnesium in the relation 4: 1. 
A more detailed will be published in Sv. 
Geol. Unders. Årsbok, Ser. O. 
ANN Manm BYSTRÖM 
eee M 
Stockholm 50. Deo. 3 


dicic e ree Clay Afin. Bul, 1, No. 8, 258 
‘Bradley, W. F., Amer. Mineral, 80, 704 (1045). 
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Failure to Publish Scientific Results 


Pror. P. A. Buxron’s letter in Nature of 
February 27, p. 410, complaining that the results 
of the aerial spraying experiments oarried out 
in Hast Africa have not been made available is 
misleading and unfair to the workers concerned. Such 
experiments take nearly three years to complete 
ee ee only oocupy 
a matter of a few weeks, the pl ea gar tonne 
Ris re ee ee ee ad i 
larly after treatment, occupies a considerab 
Nine scientific papers have, however, been written 
ak “deal ally “wid do work q tick Hes: bean 
carried out over the past six years. Four of these 
have already been published in addition to a com- 
munication in Nature!4, and the remaining five will 
REDE ee een yee 

addition to the papers referred to above, mem- 
bers of the Colonial Insecticides Research Units have 
published ten scientific pe on other aspeote of 

Insecticide ' work during ibo peau ME Sonn. and 

pepers are following. It is therefore & little 
unkind of Prof. Buxton to imply that these officers 
have omitted to write proper pap slag 
tented themselves with ‘roneo 


He ap to forgot that tho primary purpoeo of 


public money on Oolonial 
one, and that unless staff ie unlimited 


the time oooupied in the meticulous preparation 
required for a paper published in a scientific journal 
means delay in preeging on with the exploitation of 
preliminary results which oen usefully be commun- 
cated to all the people most concerned with them by 
interim oyoloetyled reporta. 

These interim reports have a wide circulation in 
the ‘open’ section of Insecticide Abstracts. There can 
be few people actively engaged in research on aerial 
Insecticide treatment of insects who are not fully 
in touch with the progress of the work being carried 
out by the Colonial Insecticides Research Units, and 
none need be so ignorant of it that they are driven 
to use “other people's work". Altho one en- 
deavours to give the fullest references writing 
up original work, it is not impossible, when one knows 
of the existence of work, to refer to it as ‘m the 
press’ or ‘private communication’, whichever is 
a inte. 

t would be difficult to give accurate for 
the cost of the air-spraying experiments, but it is 
common knowledge that the work with air- 
craft is costly. That it has bean worth while 
is shown from the recent work’ at Maruri, 
Uganda, where, in a sixteen square mile area 
of bush, a kill of more than 99-05 per oent of 
teotso fly has been achieved by spraying 
from aircraft at a cost of approximately 
£1,000 per square mile. 

W. J. HALL 


(Chairman, 
Colonial Insecticides Committee) 


Oommonwealth Institute of Entomology, 
ojo British Museum (Natural History), 
e Cromwell Road, 
London, 8.W.7. 


1 Hooking and Yoo, Bull. Nw, Res., 44, 580 (1955). 

1 Hooking, Parr, Yeo and Robins, Bull. Mat. Ree., 44, 601 (1958). 
* Thompson, Bull. Mat. Res., 44, 611 (1963). 

‘Hooking, Parr, Yeo and Anstey, Bull. Bat. Res., 44, 627 (1955). 
5 Nature, 178 168 (1053). 

* Private communivation, 
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(Mestings marked with an asterish * are open to the pubtic) 


Monday, April 26 
ROYAL T Feoir under, de Term of te M si BARDI 


at (2 pm MO under the 

In Mean Mo&ons of and Bariko" ; Dr M, J; Bayt: 

“Pho Investiga of Bolar Corpuseular ae J 

Omar, Mr. James E ra ean I. - 

ference Fillers and Fad iran ons In Astronomieal Photo- 

Qu^; Mr ai W. Grenden: tno Effects of Gaseous 
velopes in Bolipsing Binanes”. 


BRITISH TEE HISTORY OF PHILOBOPHY OF 
Bomnoa GROUP the Joint Staff Common niverculty Collage, 
Gower 8 NUR at 5.30 p.n.—Dr. W. B. Stiles: 
“Problems of 


iid Btroek, 


London, W.1), at 7 Prof L 
.l) a p.m.— 
Btrueture of Ferromagnedio Metas" “(Annual May 


Monday, April 26—Saturday, May | 


INSTITUTE oF MiwraLs (fotnt meeting with the Soott WRAXNCAISR 
DS MEÉTALLU at Ohureh House, Grea: Smith Street, London, 
8. W.1)— Bpeing Meeting. 
Thu^sday, April 29 

Informal Discussion on ''Heoovery and Heorysiallixation''. 


Tuesday, April 27 


BoadnerY FoR HeDocRINOLOGY (In the Barnes Hall, Eoyal Society 
warn d London, W.1), at 5.15 p.m.—Dr. 
Pincus : of Steroid in the Antmal 


BOCINTY OF TXOHNOLOGüY (at Manson House, 26 
Portland London, W.1), at 6 30 p.mn.—JMr. 8. L Anderson: 
“‘Tnstruments fi eeu. Dontrol m 

ROYAL Library, 4 Hamilton 


Place, 
“Aerodynamic and Aero- 


ÁNROKA rur tah ges 
CINE T IUE: 
olasti af the Crescent Wing”. 
E erg Adam Street, ain Base Adei, Landon, WS), at 8 Kx 

PUN AURIS 


n of the Problem of 
Boda l Evo 


Wednesday, April 28 


Socurry oF LONDON (at Buriington House, Piecadilly, 
London, W.1), at 8 p.m.—Annual General enel Mecüng. 


8.W. at 5 p.m.—4Annual Meeting; Dr. O. G. Bu 
Tis. g Development of Meteorology ss an Beier 
(Premdenudal Address). 
ROUP 
Gower Bireei, London, 
PETERE CORE C 


EEGDCIERS, FDUGEHON GROUP (ai 
, London,-3.W.1) af 6.45 p.m.— 
Content of Hngineenng Courses”. 


MEER OF EURU NU RT of Mechanical Hnglhneera, 
1 Birdeage Walk, W : B.W.1) at 5.80 p.m.—Dr. 
M ox, MU “The New Hduoa Boheme of the Institute 
of Fuel”. 


INSTITUTION OF HLECTRICAL ENGINEERS (at Savoy 
W.0.2), af 5.30 p.m.—AÀír. J. A. Ratelffa, F.R.S.: ‘The 
the Ionosphere”. (Tho Forty- 


yaioa of 


Socunry oF CHEMICAL IKDUETRY, ROAD AND BUILDING MATERIAIS 
Guour (In (in the Leeture Hall of the Insütation of Btructaral 


MUR NI TE ty: M eg 


NL. April 30 

Beebe Bre Lo Wa ee A hirty-mocnd veg rem 
&.m.— 

Corporate Meeting. 


TEXTILE JNWHTITUTE (at Ths oe et pore ne 
2.45 —AÀnnual General p.m.— 

"cries Obi and tho oro utr 

CHEMICAL oe rye rh Theatre, The Univer- 
wir, repo, a pan Dr. R sae a or; he 
MEGEANICAL HNGIKNERS Birdoags 
B.W.1 rogum id jme: ne 


Westminster, 
lar Casi Iron: Futore Prospects as an 
"Maiori with Special Heferenoo to lua Burabihy for 
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UmxrvmaarrY oF LONDON 
Ld 


ow juri feet oa T d oa 
Ohemiiry".* 


ROUTE UE Omat Droverrr, Fors OmEwIoALS GROUE (i rm 
London, RW. oder Medal Raa h e ER] Rebate 
Fine Chemicals”. 
E INSTITUTION (at LH Albemarie Bireet, W.l1) at 
9 pm Prot M. Postan: ‘Medieval Science and è 
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fitted with attachable mechanical stage. 
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Techne Photoelasticity 
Polariscope with coupled | 
polariser and analyser. 
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/ applied by air pressure 
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SCIENTIFIC RESEARCH AND 
INDUSTRY IN BRITAIN 


HE deepening anxiety which marked the two 

preceding reports of the Advisory Counou for 
Scientific and Industrial Research is appreciably 
diminished in the report of the Advisory Council for 
1952-58, a survey of which appears elsewhere in this 
iasue (p. 797). Difficulties arising from the exiguity 
of current resources are again recorded, and it is once 
more apparent that the nation’s economic develop- 
ment has been hindered by restrictions imposed upon 
the activities of the Department of Soientific and 
Industrial Research during recent years which 
retarded its plans for the development, for example, 
of the Hydraulics Research Station, the Water 
Pollution Research Laboratory, and the Mechanical 
Engineering Research Organization. The Advisory 
Council does not recapitulate these frustrations, nor 
does it pretend that the new ‘arrangemepts for the 
flve years beginning April 1, 1954, announced on 
November 27, 1953, will neceasarity mean the end of 
all difficulties. The broad effect of those arrangements 
will be to bring the t'8 post-war plans 
nearly to completion by 1959, thirteen years after 
they were originally approved in 1946. Further, the 
Advisory Council understands that it may now 
advise on the future activities of the Department on 
& basis easentially that for which it pressed in its 
report for 1950—51 ; the provision which allows it to 
carry over unspent balances from one year to another 
gives it the flexibility which it has repeatedly stressed 
and which had already reoeived strong support in 
debates m Parliament. 

None the less, the Increase in expenditure proposed 
in the estimates for 1953-54 and for 1954—55 is not 
large, either in relation to the Department’s net 
expenditure of £5.2 million in 1952-53, or to the 
national expenditure as a whole. Even in 1959, tho 
net annual resources of the Department are only 
expected to exoeed £6 million very slightly, whereas 
in 1051 the total expenditure on industrial research 
and development was estimated in a recent debate 
In the House of Commons as £268 million, of which 
probably about £70 million was on civilian research. 
A recent survey made by the Harvard Business 
School estimated that industry in the United States 
spent mi that year 2,500 million dollars on research 
&nd planned to increase this to more than 3,000 
million in 1958. 

Thus, the fact that the Advisory Council considers 
that the new arrangements afford firm ground on 
which to advise how best to allocate the resources it 
expects to be available and on which to base forward 
policy with reasonable assurance that recommends- 
tions will not be stultifled by lack of means for 
carrying them to fulfilment, cannot be taken to 
imply that the resources at the disposal of the 
Department are adequate for the discharge of the 
responsibilities which are appropriately laid upon it. 
On the contrary, the new arrangements make the 
more urgent and imperative a continuing review of 
the functions of the Department and the resources 
at ita disposal in relation to the research organization 
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of Great Britain aa a whole, and the resources avail- 
able to meet the needs of sojentiflo and industrial 
research and development in all the varied flelds of 
defence, economic development and welfare. That 
need is well brought out in the present report, for 
the Advisory Council recognizes very clearly the 
dynamio character of some of the Department’s 
activities, such as those of the National Physical 
Laboratory, with the consequent budding off of new 
sections from time to time. Buoh changes, moreover, 
need not necessarily be solely within the Department. 


They could equally lead to the shedding of respons- . 


ibilities, as may well follow from one development 
specifloally noted in the report—the formation of 


particularly in relation to technological education, 
which may well render desirable some assesament of 
the position of the research àssociations in relation 
,to the expansion of higher technological education 
apart from their contribution to research, and oon- 
sideration of the resources to be apportioned to 
that fleld. This aspect of the work of the research 
associations derives its importance at least m part 
from their place in furthermg the more effective 
utilization of existing knowledge as distinot from the 
acquisition of new knowledge. Much strees has been 
laid in recent years on the value of the liaison work 
of the research associations in furthering the ex- 
ploitation of science by industry. This work receives 
special emphasis in the current report, which directa 
particular attention to the work in this connexion of 
the Intelligence and Information Division in the 
headquarters office of the Department. 

On the research side, the report brings out more 
clearly than preceding reports the magnitude of the 
assistance which the is rendering to the 


universities through its grants for special investi-- 


gations. Outside the fleld of nuclear physics, much 
the largest of these granta is the £230,000 over four 
years to the University of Manchester for the oon- 
struction. and running costs of the r&dio-telesoope at 
Jodrell Bank ; but grants towards capital arid main- 
tenanoe costs for nuclear physics in universities of the 
United Kingdom during the quinquennium 1952-57 
exceed two and & quarter million pounds. This figure 
looks small enough against the estimates for the 

t of Atomic Research, the £58 million of 
which for 1954—55 include £4 million on civil research 
and development and £1:8 million for work for the 


grants to students and others in the university 
budgeta; but nevertheless, the contribution of the 
Department is sufficiently large to imdicate the 
repercussions which oould flow from sudden curtail- 
ment or reorientation of its activities. Moreover, 
with the formation of the Europeen Mua vm for 
Nuclear Reebaroch,. the Department will the 
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medium for official relations with the Organization, 
and will be responsible for oo-ordmatmg United 
Kingdom policy on the scientific and administrative 
questions involved. The United Kingdom's oon- 
tribution to the budget of the Organization is to be: 
borne on the Department’s Vote, and is expected to 
average £350,000 a year durmg the seven years while 
its laboratory is bemg built, and thereafter some 
£180,000 a year. In the 1954-55 estimates for the 
Department, £860,000 is provided for this purpose. 

This new interest of the Department indioetee, in 
a minor way, the soundness of the Government's 
decision to place the major responsibility for tho 
oversight of the development of atomic energy, and 
particularly for seeing that proper account is taken 
of the various applications of atomic energy and of 
nuclear research in the universities, on the Lord 
President of the Council. The magnitude of these 
responsibilities for the wise apportionment of the 
limited resources of Britain in acientific and indus- 
trial research and development is clear from the 
present report, quite apart from those additional 
responsibilities which the Atomio Energy Oorporation 
Bill will place upon him. Ultimately, with the advice 
of the Advisory Council for Soientiflo Policy, he is 
responsible for the general co-ordination of research 
and development activities on which the sum of 
almost £200 million, according to the Civil Estimates, 
is to be expended in 1954-55. This sum, moreover, 
does not include any allocation from the Vote 
for the Atomic Energy Oorporation, but it does 
include some £18 million from the Navy Estimates 
and £550,000 fram the Air Estimates (£815,000 for 
meteorological research and £235,000 for medical 
research out of the £748 million provided for produc- 
tion and research in the Defenoe budget). 

To get the exact perspective in which to assess the 
importance of the Department of Scientiflo and 
Industria! Research, it must be emphasized that, 
even were it possible to obtain an exact figure for 
the nation’s expenditure on scientzfic and industrial 
research, we would have still to take account of the 
Department’s contribution in the fleld of education 
and also in that of intelligence and in furthering the 
exchange of information and the use of existing 


_knowledge by industry. When regard is had to all 


these functions, all of which to some extent fall 
within the scope of the Lord President’s Offioe, the 
provision of only £18,800 for that Office in the Civil 
Estimates suggests tha’ ib is under-staffed and 
provided with the means for securing that 
national effort in these fields is Kept in balance 
fully conoerted. 

Considering first the £6,267,210 provided for 
Department in 1954—55 from the point of view of 
research, it must be remembered that this increase 
of £578,379 inoludes £860,000 for Europeen nuclear 
research. It also includes £114,500 for American 
Aid — Technical Assistance Schemes and £124,400 for 
the promotion of productivity in the same way, part 
of which is a contribution to the third function of 
the t rather than to research. Some 
£221,050 is for research to be carried out extra- 
departmentally, and an additional £91,500 is pro- 
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vided for the research associations, bringing the total 
annual income ‘of these associations within sight of 
£5 million. It should be remembered, however, that 
the Ministry of Supply alone provides more than 
£98 million for research and development by industry 
and the universities, eto., and that the expenditure 
of the Department’s various stations has to be con- 
sidered against expenditures on research of other 
Government departments in the same field: the 
quarter of & million pounds expended on fuel research, 
for example, must be viewed against the £879,900 
on research and development by the 
Ministry of Fuel and Power. Nor does this latter 
figure take acoount of any expenditure on research 
by the nationalized industries themeelves. 
- Such expenditure falls outside the £200 million for 
research and development shown in the Civil Estim- 
ates, as does any incame which the universities 
and colleges receive over and above the £27,932,500 
provided in the Civil Estimates for 1954-55. There 
is no estimate available of the total expenditure of 
the universities on research; but, at least outside the 
one field of nuclear research, the grants from the 
Department of Scientific and Industrial Research 
cannot play any very substantial part. Their 
importance probably lies less in their magnitude 
than in contributing to the furtherance of investi- 
gations in neglected fields of decmive national 
importance. 

That could equally be true of the Department’s 
contributions in research generally, both in the 
applied and the fundamental flelds. In magnitude its 
efforts are small compared with what is done else- 
where: with wise direction their importance can be 
out of all proportion. This consideration, with the 
fact that neither such surveys of the work of the 
research associations as the Advisory Council for 
Soientiflo and Industrial Research has made, nor the 
survey of industry and science in the Greater Man- 
chester area carried out by the Manchester Joint 
Research Council, have brought to light any evidence 
of badly misdirected work or poor selection of 
objectives, endorse the value of the provision for 
continuity of work which the new financial flexibility 
of the Department makes possible. 

The total expenditure of the Department is prob- 
ably leas than ten per oent of the expenditure on 
industrial research in Great Britam, though its pro- 
portion to the expenditure on soientiflo research, 
apart from nuclear research, may well be higher. 
Expenditure on fundamental research m the United 
Kingdom was estimated m 1951 as no more than 
#£1-5 million. There seams to be no reason, moreover, 
in the light of the survey made by the Manchester 
Joint Research Council, for supposing that scientiflo 
and technical man-power is being used wastefully, 
though the Department's educational activities could 
well contribute towards increasing the efficiency of 
utilization of our resources in scientific and technical 

man-power. Here, however, it ia even more difficult 
to assess the magnitude of the Department’s con- 
particularly as that made through the 

research associations may well become even more 


Important than ite system of mamtenance grants. 


NATURE 


789 


These grants were increased from October 1, 1953, 
and the thousand or more current grants represent & 
valuable contribution to the training of scientific 
and technical man-power. 

While the value of the research associations in 
relation to the training of technical man-power for 
industry has only come to be recognized fully in 
recent years, the Conference held last November 
showed that the importance of their contribution to 
the expansion of higher technological education is 
now widely appreciated. Means have stil to be 
formulated for securing that this contribution is 
fully effective, and on this point the Advisory Council 
may well comment in & subsequent report. It should 
also be explored by the Advisory Council on Scientific 
Policy in its inquiries into the development of 
technological education ; and it would appear possible 
that the system of maintenance allowances might be 
used, among other measures, to alleviate the serious 
shortage of science teachers which is endangering 
the future supply of scientists and technologists in 
Britain. 

In its present report, however, the Advisory 
Council is more concerned with the intelligenoe 
functions of the Department and its contribution to 
the more effective exploitation of science by industry. 
Little information is available as to the resources 
deployed by the Department for this purpose. 
Expenditure on headquarters administration, im- 
cluding the j ‘and Information Division, 
is only £213,000, and there is no indication of any 
immediate intention of expanding the Division. 
Moreover, the effectiveness of the work of such ao 
Division depends largely on the state of the library 
and information services of the country generally. 
In this connexion it must be remembered that the 
Government has shelved the proposals for & Science 
Centre in London, m spite of the handicap at once 
imposed by the delay in implementing the scheme 
for a national library of science and mvention sup- 
ported by the specialized libraries of the learned 
societies. The Department, it is true, does something 
to further the improvement of information services 
through its grant to the Association of Special 
Libraries and Information Services, and the Director 
of that Association has pointed out that where the 
Association's functions touch the activities of the 
Intelligence and Information Division every care is 
taken to &void duplioation or overlapping. 

That, however, is a small matter compared with 
the assistance which an &dequately housed national 
reference library of science and technology, linked 
with regional libraries and the libraries of the learned 
societies, could render to the functioning of the 
Intelligence and Information Division or of the 
library and information services of industry itself. 
The failure of the Advisory Council, in its reference to 
this aspect of the Department’s activities, to press 
the Government to reverse the decision regarding the 
Science Centre is disappointing. Such a Centre, with 
ite interlocked central and specialized libraries, would 
directly assist in making research results and research 
facilities widely and effectively known, in ensuring 
that they sre used and applied more quickly by 
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industry and Government, and that research and 
development are undertaken on matters of real 
national importance so that major benefits accrue 
with moreasing speed and efficiency. Those are the 
prime interests of the Intelligence and Information 
Division. The Science Centre would do more than 
provide mechanical means for furthering them. It 
be gre eed inu for informal contacts 
and discussions, which are more important than any 
mechanical devices for striking out new ideas and 
formulating creative projects. - 

The duties of the Intelligenoe Division, which were 
redefined in 1950, are considered at some length by 
the Advisory Council in the present report. The 
Division’s responsibilities for the organization and 
maintenance of liaison with overseas countries are 
growing; nevertheless, the national reference library 
of science and invention, located adjacent to the 
Department, as contemplated in the scheme for the 
of all sections of the Division’s work. Apart from 


responsibility for the publications and publicity work 
of the Department: Moreover, it is not only expected 
to keep watch on scientiflo progress and direct atten- 
tion to advances that may be oepeble of industrial 
“application: by maintaining touch with current 
economic and sociological affairs and Government 
policy in these fields, it is expected to ensure that the 
Department is kept informed of needs, and that the 
attention of Government Departments, and especially 
the central economic staff, ig directed to the implice- 
tions of scientiflo and technical advances. 
Consideration merely of those aspects of the 
Division’s work which are specially mentioned by 
the Advisory Council in this report suggests that to 
implement the work of this Division on the scale 
desirable m the national interest could absorb well- 
nigh the whole sum at present expended on head- 
quarters administration and a large’ proportion of 
the half-million or more pounds by which the Depart- 
ment’s budget is expected to increase during the 
next few years. The investigations for whioh tho 
Division has been responsible durmg the past two 
years in regard to the conservation, and substitution, 
of raw materials which were either scarce or involved 
currency difficulties when purchased abroad have 
already offered savings which probebly offset by 
many times the present expenditure of the Division. 
The Advisory Oouncil refers, for example, to the 
discovery of economic uses for waste sulphuric. soid, 
and to an investigation of the technical and economic 
possibilities of recovering non-ferrous metals from 
the cinders of pyrites roasting planta, which greatly 
moreased in numbers as a consequence of the recent 


nological improvement have been examined by the 
Division. 
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The other aspect of the Division’s work streased 
by the Advisory Council is that relating to industrial . 
productivity, both in regard to the work of the two 
joint committees with the Medical Research Council 
on human relations m industry and that on individual 
industrial efficiency. A number of research projects 
have already been placed with universities and 
research organizations, and the work of the Intelli- 
gence Division has clearly contributed much to the 
selection of the broad programmes of research on 
which these committees are concentrating their 
attention. Some of this work is being assisted by 
grante made available to the over the 
next three years from Conditional Aid funds, and in 
this context also falls the work of a committed 
appointed to recommend suitable projecta for 
Investigation in production economics and the survey 
of technological resources and the requirements of 
industrial firms in the Greater Manchester area 
carried out by the Manchester Joint Research Counail, 
towards which the Department is contributing & 
grant of about £8,000. 

Both the present report from the Department and 
that from the Manchester Jomt Research Council 
testify to the continuing value of such inquiries and 
of this intelligence work and liaison work in general 
In facilitating the utilization of existing knowledge 
by industry. Nor does either report warrant any 
belief that this will be a rapid process, even if the 
scale of such intelligence work is considerably 
extended. Such activities alearly lie outside the 
research functions of the Department as strictly 
understood ; but they are no leas.important, and it 
would be well if their cost were more clearly indioated. 
There are obvious difficulties in indicating that figure 
precisely, since much work of this type is moluded 
in the budgets of the research associations. None the 
leas, an attempt at an approximate figure is desirable, 
particularly in view of a passage in the account of 
the work of the Intelligence and Information Division 
which suggests a tendency to rely on Conditional 
Aid funds to meet the industrial demand for advisory 
service and information on such matters as methods 
and time study, materials handling, eto. 

The prominence given to this aspect of the Depart- 
ment’s work m this year’s report from the Advisory 
Council is thus welcome. The Advisory Council, in 
stating that one of its maim tasks in the coming year 
will be to consider how to give effect to the reoom- 
mendation in the last report from the Advisory 
Council for Scientific Policy regarding the extension 
of the use of research and development contracts 
in the modernisation of industry and exploitation of 
scientific discoveries, again stresses the value of the 
liaison and advisory services of the research aasocia- 
tions. Even if precise figures cannot be grven for the 
educational and information work of the Department, 
it would seam worth while for the Lord President’s 
office to attempt. to offer Parliament a picture of the 


figure of £6 million, much of it will be incurred. on 


‘objectives which cannot properly be classified as 


research and should be shown under information or 


x 


intelligence, or under university or technological 
education. Even now the Advisory Counoil's estimate 
that the present activities of the research associations 
amount to about one-tenth of the total research and 
development activities of civil industry seems rather 
optimistic. An attampt to show the breakdown of 
the Depertment’s expenditure not simply by its 
own Divisions but by such categories as research and 
development, education, information, liaison and 
intelligence, would permit & sounder judgment as to 
whether sufficient effort is being devoted to the latter 
activities. It is not only m the prosecution of research, 
but also in training man-power for research and in 
the provision of mformation and stimulation of 
thought that the Department is making an essential 
contribution to industrial development and the 
Improvement of productivity m Great Britain. Its 
contribution in these flelds has to be judged againsb 
the magnitude of the effort which is bemg made 
elsewhere in the country, and in the main it should 
be possible to make the comparison from information 
available within the organizations for the co-ordina- 
tion of the activities of which the Lord President of 
the Council is ultimately responsible. Such an 
assessment, moreover, is an essential element in the 
formulation of constructive policy in the field of 
research and development, in technological education, 
and in the provision of adequate means for the flow 
of information. The underlying questions and the 
appropriate means by which policy is to be imple- 
mented should now be very much in the minds of 
the Lord President and his advisory councils in order 
to be sure that Britain's effort in these fields is 
adequate, wisely directed and so oonoerted as to 
avoid duplication and waste of effort or resources. 


SOCIAL CONDITIONS AND THE 
DEVELOPMENT OF SCIENCE 


Essays on the Social History of Sclence 
Edited by 8. . (Centaurus, Vol. 8, 1958, 
-) Pp. 182. (Copenhagen: Ejnar 
Munksgaard, 1953.) 30 kroner. 
HIS book oontains twelve essays in English by 
eleven authors on various features of the history 
of science from the earliest times to the present, with 
ial reference to their social aspecte. There is 
a brief introduction purporting to describe the 
origin and character of the volume. There is much 
in the book of great interest and value which ib 
would be wrong not to mention. In a brief review, 
however, attention must be focused on the pre- 
dominant tone, and, despite its intermittent utterance 
and the merits of in ing &ooenta, of this there 
is no doubt. It ie clearly sounded by the writer of 
the introduction: “the fundamental trend of social 
evolution and the position of science in it... is 
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It may, of course, be sagacity rather than timidity 
that accounts for this lamentable failure, but, how- 
ever that may be, the editor's team includes a goodly 
company of brave men to follow the 

wherever it leads them. Unfortamately, 
their logic and perspicacity are not always equal to 
their courage. Two qualities of the book specially 
strike the unconditioned reader: first, & tacit change 
of meaning of & phrase before ite use in an argument ; 
second, blmdneas to the major elementa of a process 
and exaltation into pre-aminenoe of minor details. 

On p. 12, for example, we are invited to accept & 
definrtion of science as ''in effect, a traditional body 
of observations, expressed in mutually intelligible 
symbols ...and providing rules for concerted 
action on a common environment—in other words a 
sort of ideal map or conceptual working model of 
reality ing ag & guide to action". Few would 
naro silly this whether Ge dot Woould be unaroved 
upon. But two pages later we read: “Social relations 
are thus inevitably common knowledge, and only 
common knowledge is. & serviceable guide to ocon- 
oerbed action’. ‘Common environment" has now 
become “‘oommon knowledge". The man who goes 
voyaging through strange seas of thought alone is no 
longer & scientist, and can be made to toe the line. 
Moreover, oommon knowledge is identifled with 
social relations, and the way is clear to claim science 
ee ee ee 
subject to control by the State. ‘The writer does not 
here take this final step, but he makes it almost 
irresistible, and others have taken it. 

Another example is found in the discussion (p. 59) 
as to whether a new scientific development is oalled 
forth by the internal state of science or by sool 
needs. ‘The writer claims that both are necessary, 
but the only evidence given for the latter is the 
obvious fact that, if the social organization regards 
the development as dangerous and removes the 
opportunities for making it, then it will not ocour. 
Because social needs can hinder progress, they must 
be neceasary to uoe it. On the same grounds, 
prosic acid can be proved necessary to life. 

Oversight of the obvious with magnification of the 
trivial is illustrated by the statement (p. 61) that 
the “essential factor" in the disoovery of the oon- 
servation of was “the importation into sciance 
of habits of thought that were created by the social 
agency of the Industrial Revolution". It seems not 
to have oocurred to the writer that the conservation 
of energy was discovered first of all because energy 
is conserved, and men intent on findmg out what 
remains constant amid must inevitably 
discover ib. The utmost that extraneous influences 
can. do. (provided they do not t soientiflo 
research entirely) is slightly to affect the time of 
discovery and perhaps the terms in which it is 
expressed. After readmg the &ooount given here, an 
unaritical reader would probably conclude that under 


_ other social conditions it would have been discovered 


that energy was not conserved. ` 

Similar ty is Been in the lengthy discussion 
(pp. 85-9) of the reasons why Galileo and nob 
Leonardo laid the foundations of modern soience. 
The writer sees only two possible explanations, ''one 
in terme of the internal development of scholastic 
science, the other in terms of social changes". I 
it does not occur to him that at least 09:0 per cent 
of the reason was that Leonardo was Leonardo and 
Galileo was Galileo, and that if their dates had been 
interchanged Galileo would not have painted the 
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Mona Lisa and Leonardo would not have translated 
the book of Nature into the mathematical language. 
The fact that none of their countless contemporaries, 
though exposed to exactly the same states of 
Qu M uui I 
n ae their achievements would have 

obvious to anyone not bemused by a 
sd already impregnably fortified against the 
onaldught-or facts of any kind. 

The influence of scientific knowledge on social 
history has been badly overlooked in the past, but 
the fault is not rectified by exaggerating into a major 
cause the alight effect of social changes on the direction 
of advance of acientiflo knowledge. The path from 
this error of State control of science is fatally easy. 


If Ijwere not too timid I would express myself strongly 
on. this matter. Huasmgr Dinara 


- 


ARCHAOLOGY OF LACHISH IN 
THE NEAR EAST 


The Wellcome—Marston Archeological Research 
Expedition to the Near East 
Lachish 8 (Tell ed-Duweir): The Iron Age. By 
Olga Tufnell. With contributions by Margaret A. 
Murray and David Diringer. Text, . 488. Plates, 
Pp. 10+ 180. 2 Vols. (ee ao ew York and 
Toronto : Oxford University , 1958.) £8 8s. net. 


ig now generally that Tell ed-Duweir 
marks the site of the ancient city of Lachish, 
which was frequently mentioned in the Old Teste- 
ment and twice in the ancient Assyrian records. The 
present volume, well printed and illustrated with 


occurred from approximately 1180 B.o. to the speed 


of the fourth century. E TET rely 

seem to have been at least flve major rebuildingg, of 
Mich eeahitestaeally o mier reag rd oe 
between periods 3 and 1. 

There is some doubt as to who may have been 
responsible for the heavy burning of the city im the 
twelfth century B.O. Inevitably that event 
must in some way be ted with the Peoples of 
the Sea; but whether or not the destruction was 
due to a punitive attack by the Egyptians cannot 
be decisively 
In levels 4 and 3 the contents of the tombs as well 
as what was discovered in the city show that the 
place was in close contact with Egypt, and the 
archsological evidence would suggest that the phase 
of economic decline which occurred towards-the end 
of this period may well bave been due to the fact 
that ib was cut off by increasing preesure of Assyria 
on North Syria from any northern trade. 

In the next phase, which covers the eighth century 
B.O., there occurs a wheel-burnished pottery of very 
good quality, a type which had come into general 
use in the city of Samaria in about 800 2.0. and iB a 
means of providing & valuable synchronization. To 
this level, too, belongs a series of early Hebrew 
characters on royal stampe, and these form part of 
the dating evidence used as a basis for the chronology 
by Dr. David 

ird gy iod 8 is clearly defined by a violent 
estruction. The evidence the 
iuri ue ie a SEE. 
to be ascribed to the conquest by Sennacherib of the 
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city in 700 B.0., an event recorded not only in the 
Old Testament and thd Assyrian records, but also 

illustrated on a bas-relief discovered by 
Layard at Nineveh. Ii is therefore t$ that 
the architecture of this phase was obviously related 
bo a contemporary style in Assyria. The most 
important of the monuments is a well-dressed lime- 
stone podium surmounted by mud-brick, whioh is 


building in the latest level 1, Selig i uiris 
priately named the residency of the Peraian governor. 
This is rightly thought not to be Achwmenian in 
style, but to reflect a Syro—Hittite per 
however, we may perhaps also look to 

ee M e o MS 
oentury B.O. discovered by Andre at Assur. 

This volume contains & great variety of signifloent 
material which has bean well set out for study by 
scholars, and in itself provides a mine of i rtant 
information. A debt is owed to the many authorities 
who have contributed to this work, but most of all 
to the devoted labours of Miss Olga Tufnell, who has 
in exemplary fashion set out the results of this 

and overcome the very great difficulties 

which must beset anyone who attempts publication 

when the leader no longer survives to complete his 

task. The Welloome-Marston Trustees are to be 
congratulated on this admirable achievement. 

i - M. E. L. MALLOWAN 


STUDY OF MANAGEMENT 


The Principles and Practice of Management . 
Edited by E. F. L. Brech. Associate authors: 
R. M. Aldrich, A. W. Field, J. Maddook, and Frank L. 
Woodroffe. Pp. xvi+752. (London, New York and 
Toronto: Longmans, Green and Oo., Ltd, 1953.) 
50s. net. 


CIENCE or art : guise eel! graduate. 
or man from the shop floor? These are among 
the questions which are being hotly discussed in 
industry to-day; the answers may well decide the 
future of industrial endeavour in Britain and, 
inseparably, the whole pattern of the- British way 
hfe. 


For these and other reasons ““The Principles and 
E In 
it the editor and his associate a unflinchingly 
declare their faith that, while management at all 
levels must be learned by practice, there is also a 
considerable body of knowledge which can be studied 
and which no competent manager of to-morrow oan 
afford to ignore. They have been jointly poncerned 
to present some of this knowledge and, for the attempt 
alone, are to be Warmly commended. 

The book is divided into six parte. The first 


such topics as the functional princi a 
committees in organization and the p 
ment in national affairs; ee 


- 
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contributed by the editor. Between the general 
principles and practice of mahagement come bections 
dealing with what are described as the major divisions 
of management: distribution, akan asia ae 
and control. Each of these has bean con by 
a specialist with considerable practical experience in 
his own field. 

Under distribution, the author includes all direct 
and incidental sales activities, advertising, public 
relations, warehousing, stock control and transport. 
The author of the section on production describes 
such sotivities as Med production methods, work 
measurement, production planning, production oon- 
trol, supervision, buying, etore-keeping, works main- 
tenance and inspection. The personnel function of 
management is described as the nervous system of 
the organization and includes such topics as indus- 
trial relations, training and promotion and with- 
drawals, physical working oonditions, employee 
gervices and the mechanics of arbitration. Oontrol 
is mainly concerned with the financial aspects of 
management and deals with such processes as the 

paration and use of budgets, the application of 
budcstars control, cost control and clerical manage- 
ment. 

In a book with such a wide range of authorship, ib 
is not ising to find over-lapping and variation 
in principle and details between author and author ; 
the editor has, in fact, made no attempt to circum- 
_ soribe the authors so that they would write to an 

agreed body of pri lee. What is surprising is 
that so much the over-lap oonsists of tedious 
repetition and that much of the text is loose, contrar 
dictory and, too often, ingocurate. 

More serious is the claim that this book should be 
regarded as the reference book for those wishing to 

ise ‘acientiflc management’. 


the management function; each of the volumes 
could then be superseded as new knowledge and 
experience are gained in & branch of study which its 
most ardent exponents still believe to be m the very 
early stages of growth. .T. H. Hawkins 


INFORMATION THEORY MADE 
EASY 


Probability and Information Theory, with Applica- 
tlons to Radar 
By P. M. Woodward. (Pergamon Boienoe Series : 
Electronics and Waves—& Series of Monographs.) 
. x+128. : Pergamon Press, Ltd. : 
ew York: MoGrew-Hil Book Co., Ino., 1958.) 
21s. 
VEN an author with Mr. Woodward's ability of 
explaming complicated matters in simple and 
attractive is rather too severely handicapped 
if he has to explain information theory on 125- small 
, and if on the way he to explam all the 
mathematios required, from probability to Fourier 
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integrals. In this process of condensation and 
popu dom nae tt. ad the Last 

tical rigour is the first victim, and the least 
regretted. A more serious loss is, in the present case, 
that this little book may not be & very suitable 
introduction to the more recondite works on oom- 
munication theory. Mr. Woodward has followed an 
‘easy way of his own invention, which is smooth 
enough as far as it goes, but is likely to become an 


en later on. 
tatistical oommunioabion theory centres on Claude 
Shannon’s fundamental theoram: there exista & 
I amount of certain information which oen 
be transmitted per symbol on the overage fram an 
ergodic source through a noisy channel. This 
maximum oan be approached to any limit by suitable 
coding methods, which deal with the messages in 
large lumpe of symbols. The theorem says nothing 
about individual measages ; evidently a single, short 
message oan convey no certainties whatever. 

If p(x) ia the probability of a symbol » being sent, 
if p(z,y) is the joint probability of œ being sent and y 
received, and if py(x) -p(z,y)|p(y) 18 the conditional 
probability of z having been sent when y is reoeived, 
the upper limit is 

Ha) Ha) = — Ep(z) logp(z) + EXp(s,) logepy(r) 


measured in ‘bits’ per symbol, that is to say in terms 
of binary decisions. It is worth while stating this 
theorem in some detail, because it comprises Impliortty 
perhaps 90 per cent of present-day statistical com- 
munication theory—among others the results of 
Woodward and Davies on radar information. There 
is, of course, the that one may be inclined to 
forget one or the other of the unfamiliar qualifications 
in such a long statement. 

Mr. Woodward's ‘easy way’ panders to this human 
woakness, by giving a detailed interpretation to the 
terms which oocur in the theorem, and suppressing, 
at least temporarily, the all-important stipulation ‘on 
the average’. In his view, if & symbol v is received 
whose a priori probability was p(x), there is & transfer 
of information of the amount log,p(z) bite. If the 
transmission is marred by noise, one must deduct 
from this the logarithm of the a posteriori probability 
af v being meant, which is less than certainty. This 
is a detailed interpretation, quite similar in nature 
to Ampére’s law of the interaction of two ‘current 
elemente’, or to Poynting’s picture of the energy 
flow, which is a detailed interpretation of the energy 
integral in Maxwell’s theory. The danger of these 
detailed pictures is that one forgeta that they operate 
with and undefinable quantities. ‘Current 
elements’ do not exist, the energy flow density cannot 
be measured, and information transfer is an empty 
word until one averages ib over long messages. rot, 
the didactical and stimulating value of this sort of 

cannot be denied. After all, even Maxwell’s 

theory is an over-detailed picture, whose purpose 

is to account for the energy and momentum exabanges 

able. One must forgive Mr. Woodward all his verbal 

To for a stimulating sentence such as “the 

ideal receiver must directly display the a posteriors 
probabilities". 

By and large, this little book admirably fulfils ite 


ee HOqu 


tically minded engineer out of the driest 
and most indigestible fare, and giving him a little 
intuitive understanding in preference to a full-blown 
inferiority complex. D. GABOR 
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THE BRITISH FUNDAMENTAL GRAVITY STATION 


NEW SITE AT THE NATIONAL PHYSICAL LABORATORY, TEDDINGTON, MIDDLESEX 


- 


HE British National Gravity Base was for man 

years situated at Greenwich Observatory. Orig- 
mally a site in the Record Room was chosen, but, m 
1927, & new position was selected some 300 metres 
east of the Observatory in the old Magnetic Pavilion. 
This building has now been demolished, and in view 
of the fact that the Royal Observatory is being 
transferred from Greenwich to Hers&monoeux a new 


STANDARD 
BAROMETER 


PILLAR 


Site of 
Absolute Determination 
of Gravity 
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site had to be found. Meanwhile, in accordance with 
a resolution made by the International Gravimetro 
Commission at its meeting in Paris in September 
1953, the British National Gravity Base was named 
the British Fundamental Gravity Station. 

At the Nmth General Assembly of the International 
Union for Geodesy and Geophysics held in Bruseels 
in 1951, & resolution was passed by the International 
Association for Geodesy urging “each country to 
ensure that their primary station is established in a 
suitable permanent position”. 

At its meeting on June 30, 1952, the British 
National Commuttee for and Geophysics 
resolved that the British Fundamental Gravity 
Station should be at the National Physical Labor- 
atory, Teddington, Middlesex, on the aite of Clark’s 
(1930) absolute determination of gravity in Room 
No. 1l of the Metrology Division building. The 
geodetic co-ordinates (see Figs. 1 and 2) and height 
of the pillar which Clark used are: 


Latitude 51° 25’ 18-6" N. 
tude s Q* 20' 21 4" W. 
H (Newlyn datum) 9-23 m. 


The pillar, which is situated in the s&outh-east 
corner of the room, has most of ita upper surface at 
floor-level. There is an extension of height 70 om. at 
one end ; but this is & later addition and has no con- 
nexion with Clark’s experiments. Most of the relative 
measurements of gravity at this site have bean made 
with apparatus standmg on the floor, and it is 
recommended that this practice should be continued. 
The mean height of the centre of gravity of Clark'g 
pendulum was 95 om. above floor-level. It was 
therefore subjected to & mean acceleration of gravity 
0.29 mgal. leas than at floor-level. The pillar is set 
6 ft. mto the subsoil and under 
normal conditions is very steady ; 
but occasionally some disturbance 
due to nearby building work and 
heavy machinery has bean noticed 
(Clark, 1939, Cook, 1052). 

lf circumstances arise which 
make it inconvenient to observe 


mental Gravity Station : 

(1) On the roadway immediately 
outside the west door of the mam 
east—west corridor of the Metrology 
Buildmg (Fig. 2) approximately 
80 m. west of the 
Gravity Station. 
co-ordinates are : 


Latitude 51° 
fade 
(Newlyn datum) 
The value of gravity at this 


site ig known to be the game as 
at the National Base within + 0-02 


mgal. 


no, asco May 1, 1954. 


(2) On the west side of the road in Avenue Gardens, 
i about 20 m. from the junction with 
Park Road (Fig. 2). The geodetic co-ordinates are : 


Lasitade Bis 28° 14° X. 
eT ciewlyn datum) 00m | 


` The value of gravity at this site is 0-04 + 0:02 
mgal. greater than at the National Base. 


Comparisons Stations 
Bullard, B. C., and Jolly, H. L. P., “Gravity Measurements In Greai 
P" Britan” Aon. Not. : Sos., Geophys. Supp., 3, 443 (1080). 


Bullerwell, Gravuneter Observations 
Stations at ret ma a Busy and 
Aberdeen", Mon. Not Roy. Astro. Soo., 4 6, Mo. 5, 
br in * Ad ot the Gra 
t t Bri v Mon. Not. Roy. Soc. 
404 (19063). 


PITHECANTHROPUS, MEGANTHROPUS 
AND THE AUSTRALOPITHECINAE" 


By Pros. G. H. R. von KOENIGSWALD 
University of Utrecht 


VERY important group of higher Primates has 
been discovered in j the Australopithe- 
cinge!. They include Ausiralopttheous, Plesianthropus 
and Poranthropus from South and most probably 
“Moeganthropus africanus”! from Hast Africa. The 
m of. Telanthropus from the Plenanihropus- 
yers of Swartkrans is still under dispute. 

The large amount of material now at hand leaves 
no doubt that the Australopithecinae are members of 
upright gait, which can be concluded from the pelvis, 
used by Plesianthropus and  Paroanthropus, and 
several important peculiarities of the skull and the 
dentition. The Australopithecus from Makapensgat 
owes the name “‘prometheus’’ to Dart’s suggestion that 
he.knew the use of ftre, which, however, was disputed 
by Broom’. Dart has also suggested that certam 
battered ungulate humeri from the same site are 
evidence of a “predatory implemental teohnique''*; 
however, the same type of damage is caused 
by hysnaa*, which are also known from Makapensgab!. 

Ae a DPA Iesum even es alee) alleen, hemes, DR 
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really older and more primitive ? 
First of all, the known Australopitheoinae are, 
geologically, not older than Maeganthropus and 
Pithecanthropus modjokertensts (not Psthecanthropus 
robustus) from the Lower Pleistocene of Java’. In 
at least two of the South African sites, Kromdraai 


form has retained the ‘simian gap’, which is a very 
primitive characteristic which might be expected in 
an early human forerunner ; for Ramane, in & very 
careful study, hae shown that even in the dentition 
of modern man there are peculiarities due to his 
forerunners having much better developed canines’. 


- This gap has already disappeared in the full-grown 


itheoin&e—although it seems to be present 


for modern man. Minimum values for central incisors 
are, for Paranthropus orassidens and Homo saptens, 
upper 7:5 and 8:0 mm., lower 5:0 and 4:6 mm., 
respectively. The relative values are much higher, 
as the average length for the first lower molar in 
crassidens ia 15:0 mm., in modern man 11:1 mm. 
The canines are of about the same size in both groups. 

In modern man the first lower premolar is only a 


‘little smaller than the second (in some Eskimos we 


still find the reverse), the average being 0:3 mm. 
But it is 1-3 mm. in Paranthropus crassidens. In 
Sinanthropus the first premolar is largest, also in 
Meganthropus, and generally in all anthropoids. This 
surely is the primitive condition. As a whole, in the 
is more reduced not only as in Pttheoanthropus but 
also more than in modern man. In connexion with 
this reduction, the dental arcade shows & ical 
shortening, which has been demonstrated. by Le Gros 
Clark, 


from thoee obeerved generally in the anthropoids. 
In the lower jaw the second premolar has two roots, 
and in the upper jaw the first and the second both 
have three. In Ptthscanthropus the lower premolar 
in question is single-rooted, the first upper has three 
and the second two roote. In modern man two roota 
in the second lower premolar are extremely rare (one 
case was observed among 2,089 specimens), while 
three separate roots oocur in the first premolar 
in 3 per cent, three roots in the seoond in only 0:8 per 
cent, two in 8-5 per oent of specimens”. 


190 


In the relative size of the molars, the increase in 
aire from the first to the last lower molar, and in the 
upper jaw the second molar being largor than the 
first, Bhows the same primitive oon 
ditions as the Australopithecinae and the anthropoida. 
There is, however, a tendency for the last upper 
molar in Paranthropus orassidsns to be enlarged; 
this is not found either in the Hominidae (in modern 
man this molar is often completely reduced) or in 
the anthropoids. 

The deciduous dentition is of great value for the 
determination of the phylogenetic Pas ae A IES In 

as in 
ine ee te E 
also the chimpanzee and the orang; in the first form 
the entoconid is absent, as is common in the anthro- 
poids, in the second very faint. lete absence of 
the entoconid in modern man ig fo in &bout 2 per 
cent of specimens . In the Australopitheoinae 
this cusp is not only 
as in modern man (in A 
point is not so olear), but there is also a tenden. 
towards & CUOCE E 
reaches & maximum in P 
Du cR c ad ME T dE 
lower molar; in the latter form, except for ita size, 
this tooth is indistinguishable from the second 
deciduous molar. There is a oertain amount of 
variability in modern man;-but extreme conditions 
like these have not been observed in & vast collection 
of modern teeth at our disposal (Bolk Collection, 
Amsterdam). 

This n &lready reveals so many features 
Wu uu MUS E 
tion that they exclude the Australopibheoinge from 
the ancestorship not only of Pithecanthropus but also 
of Homo sapiens. 

A greater resemblance existe between the Aus- 
traloprthecmas and the imperfectly known Megan- 
ropus from Java; so much so that recently 
Robinson has mcluded the Javanese species in the 
game . He shows that, y m the 
formation of the symphysis, there is & very great 
resemblance, and he mentions the oocurrenoe of a 
mental spine In & certain specimen of Paranthropus 
craseidens. We are looking forward with great 
interest to his flnal publication. 

There are, however. mone. diesen cdm. Jr acu 
fo ES DU E ERG. There ıs the basic 
pettern of the premolars and the first molar, which 
still have an undivided ridge between protoconid and 
meteoonid, conditions which I could not detect in 
any of the South African species. The same is true 
of the presence of a paraconid on the second lower 
deciduous molar. The first lower premolar is of a 
more oval outline in the Australopi inse, whereas 
in Meganthropus it is more angular, as in Sinanthropus 
and Heidelberg man. 

The dental arch is probably very smilar in both 
forms, as is evident from a new find, discovered last 

. This specimen, however, is crushed, and 
therefore not reliable. ‘ 

There is not & single feature in the original Megan- 
thropus jaw fragment which cannot be matched with 
other human jaws. In the corresponding 
part of the Australopithecus mandible the two-rooted 
second premolar must already be regarded as a sign 
that it bel to a different category. In fossil 
human. jaws ii onda DAB oves been’ opacrved © 
in modern man it occurs in lees than 0-02 per oent 
of specimens. When more is known of Meganthropus, 
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oe be CIUDOSIBATEDOIS TO mores don. 
ences of signifloance. 

However, there can be no doubt that Meganthropus 
and the Australopitheoinge have a common ancestor. 
Buch a form must have still had the ‘simian. gap’— 
vide 


claims that the Australopithecinae are “ancestral to 
the euhominid group” (see ref. 2, p. 87). 
Table 1. MUESIODISTAL LENGTH oF THE THREE LOWER MOLARS 
Lower Pleistoceno: Af ws pi deus 
Middle Pleistocene : Homo ache na 37 7 mm 
Homo 36 5 mm. 
Upper Pleastoeene: Homo (Bpy 34-0 mm. 
BReoent : Homo mpina (White average mm. 


Within this latter group there is & very strong 
tendenoy towards & reduction of the dentition, and 
parallel with it an exaggerated increase in brain 
capacity (Table 1). The same mesiodistal lengths are 
for P transvaalensis 44:0 mm., and for 
Paranihropus orassidens (average) no less than 
48-4 mm., respectively. 

Alao in regard to the brain capacity the conditions 
seem fundamentally different. The capacity of the 
Australopitheoinge is & controversial question; Broam 
gives estimates up to more than 1,000 c.c., and 
Schepers even calculates “oephalization coefficients’ 
(see Bahepers, ref. 14). Let us not forget that only a 
single skull can be measured, Plesianthropus V, and 
that here the capacity is only 482 0.0. 

Most probebly in their absolute brain capacity the 
Australopithesamae bridge the gap which existe 
between the largest brain of the anthropoids (gorilla ` 
with 585 o.c.) and the smallest of the Haminidae 


(Pithecanthropus erectus IL with 775 0.0.). There is, 
however, this rtant difference : the greatest 
brain capacity in the Australopithecinsae goes together 


with the largest molars, whereas in man it goes with 
the smallest molars. We have tried to express this 
relation in & brain—molar coefficient4—brain capacity 
in cubic oentrmetres divided by the mesiodistal 

of the three molars in millmnetres, both 
measurements on the same akull—the results of | 
which are given in Table 2. 


Table 2, BEAIK—MOLAR CONFFICOIEN'TE 
(he tmiibenivin brackets inlets the taumber of akt li TROC 


Chimpansee (7) 10 9-13 9 average: 118 

ie R, 9 8-12 10 9 
9 0-13 0 11 7 

us Y 13 4 

HUMO ops tein bac 25 8 

Homo neandertalonagis (Stainhetm) 30 7 

Homo spens 10) 33 T571 47 8 


As we expected, the modern anthropoids form a 
homogeneous group. The values for P 

are estimates: & ca of 1,000 cx. was estimated 
b Weidanrcieh: for tha aball’ of modoko ieii, and 
for erectus we have used a dentition, not yet described, 
from a different individual. In Table 2 the anthro- 
poids are sharply separated from the Hominidae ; 
Plestonthropus is not intermediate, ginoe it comes 
within the range of the ids. 

This coefficient has still advantage. If we 
take & maximum of about 15 for the anthropoids, 
then the Áustrelopithecinge with their large molars 
will still remain within the anthropoid group, even 
with a brain capacity of more than 700 o.c. 
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Por pt ses it is to be noted that a 
sagittal crest in the anthropoids depends upon ‘the 
absolute size of the species. Tt i» abeent from the 
small gibbon, very rare in male normal 
in male orangs and practically always present in the 
male and often in the large female gorillas. That 
this structure appears among the Australopithecmae 
under the same conditions is & very vi een 
to the anthropoida, and a signifloant 


Thus the are & group 
of the Hominids, which most probably did not rise 
much above the ‘anthropoid’ level. The reduction of 
the dentition only affeota the face ; their Increase in 
brain capacity is slight and depends upon the 
absolute size of the ; the possession of & 
sagittal crest in the specimen parallels the 
development of the same structure in the anthbro- 
poids. It seems that towards the end of the Pliocene 
period the early Hominidae were separated into 
several branches—Australopithecmae in Africa, 
Giganiopitheous (and undescribed forms) in China, 
Pithecantbropi in Asia—and that only one of them, 
the Prthecanthropi, by a harmonious reduction of 
the whole dentition and—this is the most important 
point—by an ted and accelerated increase 
of the brain capacity, gave rise to the Hominidae, of 
which group we are the most human members. 


1G W. and H Ann. Trensvaa!l Mus., 339 
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Koenigswald, G. H. B., Rep. Int. Geol. Congr. Great Britain 
1948, part LX, 59 (1060). 
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DEPARTMENT OF SCIENTIFIC 
AND INDUSTRIAL RESEARCH 


, REPORT FOR THE YEAR 1952-53 


HE report of the Department of Scientiflo and 

Industrial Research for the year 1952—58* follows 
the accepted pattern of previous years. Now ex- 
ceeding three hundred it inoludee the short 
report of the Committee of the Privy Council, over 
Lord Salisbury’s signature, and the thirty -eighth 


work carried out by 
and boards and research associations. giis) poe 
mu ud 
mental publications issued during the year the 

* Department of Scientific and Industrial Research. for the 
goar 1063-53 (Omd. 0068). Pp. 315. (London: .O , 1954.) 
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usual lists of assessors to the Advisory Council, of 


ts for special mvestigations 
year. With the lists of the Department's 
rcge mue m HE 
the scientific and industrial world with material for 
a sound judgment as to the worth of the 's 
work, though the average member of Parliament 
may well be glad of some further guidance from the 
Parliamentary and &Soientiflo Committee in i 
the value which the nation is getting for an expendi- 
ture of £8,773,803 gross during the year ended 
March 81, 1053. 

This figure compares with £5,452,165 in the 
previous year and was reduced to £5,207,455 by 
various receipts (mainly by the National Physical 
Laboratory) for work done for other Government 

ta or for mdustry, the net increase on 
1951-52 being £250,686. On October 1, 1958, the 
Department employed 4,078 staff of all grades 
(inoluding 150 part-time), compared with 4,035 (149 
part-tame) the previous year. Annual grants to 
research associations, totaling £1,449,635, with 
special grants of £16,804, were as usual the largest 
single item of expenditure, followed by that of 
£860,842 groas, or £546,617 net, on the National 
Physical Laboratory. Grante for ial researches 
remained at about the same level, £317,321, compared 
with £318,693 during 1951-52. Moat of those listed 
are spread over a period of years, the largest, apart 
from the £230,000 for radio-astronomy at the Univer- 
sity of Manchester, being £617,500 for the construction 


.of a 400-MeV. proton synchro-cyolotron and other 


2g a equipment for nuclear physics research 
at the University of ool, £354,700 for the 


construction, of a 800-MeV. electron synobroton and 
other high-energy equipment for nuclear physics 
research at the University of Glasgow, £281,500 for 
the construction of a 1,000-MeV. proton synchrotron 
and experimental work with a 60-in. cyclotron at the 
University of Birmingham, £191,000 -for the con- 
struction of & 140-MeV. electron and 
other equipment for nuclear physios research at tho 
University of Oxford, and £160,000 for construction 
of a 300-400 MeV. linear electron accelerator at 
the University of Cambridge. Besides this, grants 


which total more than £800,000, extend 
for five years from August 1, 1952; and by the end 
of that period the Advisory Council expects these 
heavy financial responsibilities for nuclear research 
in the universities to be terminated so as to bring ita 
net annual resources for general purposes to same- 
thing of the order of six million pounda. 
Grants to students amounted to £265,897 net, an 
increase of £14,050, the number of studentas in 
being 976, compared with 928 during 1951—52, and 
418 of these were new. Senior research awards 
numbered fourteen, seven of which were new, com- 
pared with thirteen during 1951—52, and forty-one 
new grants for special investigations broughb the 
total of such grante to seventy, compared with 
ninety-one during 1951-52. Of the senior research 
awards, aight were m physics and three each in 
chemistry and in engineering ; and of the grants for 


twenty m chemistry, and six each in biology and in 


engineering. Chemistry claimed 410 and physics 283 
of the granta to students ; 79 were in engineering, 
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78 in biology, 50 in mathematios and astronomy, 41 
in geology and mineralogy, and 26 in metallurgy. 
With the exception of b research, expendi- 

ture on which decreased by £77,190 to £420,038 net, 
and on the National Leboratory, whiah 
showed a net decrease of £12,718, expenditure on all 
sections of the work increased, although net expendi- 
ture on water pollution research (£61,424), fire 
research (£26,344), hydraulics (£57,676), pest infesta- 
tion (£56,636), forest products research (£106,114) 
and on the Geological Survey and Museum (£206,131) 
was no more than up to 10 per oent higher than 
during 1951-52. The larger increases of £17,051 on 
the Chemical Research Laboratory (to £118,574 net), 
of £18,538 on fuel research (to £287,602) and of 
£19,506 on road research (to £292,965) fell well within 
the same order of magnitude. Only the increases of 
£27,708 on radio research (to £50,719), of £34,502 on 
food investigation (to £220,531) and of £78,733 on 


At a total of £346,157, net expenditure on 


mechanical ranks fourth in the net out- 
goings of the and it is now expected 
that the essential b will be oom- 


uilding programe 

pleted by 1959 at a cost of about £2 million. More 
than £500,000 has now been expended on the purchase 
uu eee ee 
Mechanical Engineering Research Organization, and 
a staff of more than 250 was built up towards the 
total of 500-700 contemplated in the original pro- 
poeals for the Organization. The Advisory Council 
comments on the much more favourable 

for the expansion of this Organization during the 
five years commencing April 1, 1954, under the new 
arrangementa announced in November last, per- 
ticularly in view of the greater flexibility given by 
cc Donau. MAU KEIRA. bande duo (d wader 


in any one year may be carried over to, 


subsequent years. Apart from this, provision has 
been made for-amall increases of staff and of expendi- 
ture on new buildinge during the current financial 
ee ee eee for the Hydraulics 
Station at Wallingford. At the latter 
station some three of the staff originally 
contemplated have now been recruited, largely within 
the past year, and by early 1955 some £500,000 will 
have been expended on the purchase of the site and 
rovigion of buildings. A good beginning haa already 
made with & substantial programme of research, 
including experimental studies with models of river 
estuaries and harbours, theoretical studies of the 
movement of materials by the action of waves, coast 
erosion, and the development of instruments. In a 
study of the changes m the bed of Morecambe Bay, 
made at the request of the Railway Executive and 
completed during the year, the Station was able to 
‘show ‘that the changes occur oyclically and that the 
present deterioration of the channel to Heysham 
Harbour would not be permanent. has also 
been made in developing researah techni for the 
study of coastal erosion ; & io ti tor 
for use m models has been developed, and the 
Advisory Council was eatiafled on ite visit to 
the Station that important contributions to this 
branch of civil engineering are already being made 
there. 
The two other establishments of the Department 
oto ur ur wee the Nees Phu Tao 
ear were the National Physical Labor- 
iqq gu i both 
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of which are at T The former is by far 
ihe lauro dio cep kanata aid e als Do acct 
diverse in its activities, although work is oon- 
fom the bes transferred from the Laboratory to 
basis of new institutions. The Advisory 
emphasizing the dynamic character of the 
Newent ational Physical Laboratory’s organization, pointe 
out that much of ita work is undertaken to serve the 
basic needs of industry in general and of the publio. 
Ita work on the maintenance of i accurate 
standards of measurement, although only a small 
part of the Laboratory's work, remains of funda- 
mental importance, and measurements of the 
of light or the development of a new me of 
producing diffraction gratings are no longer of purely 
academic interest but of fundamental importance in 
both science and industry. Theoretical studies and 
small-scale te in. wind tunnels by the Aero- 
dynamics Division of the Laboratory are to 
define the nature of the problems of the behaviour 
of bodies ing in air ab speeds greater than that 
of sound, which confront the designer of aircraft ; 
and in the theoretical studies of high-speed flight, 
and in a wide range of other investigations, the 
Automatic Computing Engine, designed and built at 
the Laboratory with the help of Industry, is assisting 
to solve mathematioal roblems of great complexity. 

Tho-Advisory Counatle visti convinoed it 
a ed ae ea ee es emet 
Research Laboratory. It was particularly impreased 
by the work of the new radiochemical laboratory 
on the analysis and concentration of radioactive 
materials, and the importance of microbiological 
work of the Laboratory is also streased in the report. 
The work of this Laboratory has recently been 
reviewed in these columns (Nature, 172, 664 and 832 ; 
1953), and no more need here be added than that the 
Advi Council directs attention to the eoonomio 
value of the work on the corrosion of metals and the 
recovery of valuable constituents from waste materials 
or low-grade sources. 

From the account of the work of the other estab- 
lishments of the Department, which occupies some 
eighty-nine of the summary of work, compared 
with a h and thirteen devoted to the work of 
the research associations, only a few examples of the 
range and importance of the contribution being made 
to the national welfare and economy can be selected. 
During the year the Joint Fire Research 
Organization been able for the first time to 
examine statistios covering a period of flve years 
and thus to examine trends in certain types of 
hazard, with the result that steps have already been 
taken to eliminate or mitigate the worst hazards to 
which some new types of post-war houses appear to 


.be prone. Oonsiderable progress has been made in 


the study of smouldermg in industrial dusts and 
other materials such as jute sacking and fibre 
Insulating boards, and fresh light has been thrown 
ee oe 
in. the develo t and control of fires. Oommenting 
Veo diria ve years of work of the Organization, 
"Dodd expresses the view that the 
radar Mag ies letely satisfactory. 

pe Building Research Station continued ite study 
of productivity, i an investigation at Norwich 
of the potential value of a rail-mounted tower orane 
in house-building, which has led to the development 
of several special pieces of equipment for handling 
various building materials and to the design of 
special equipment, suchas turntables, to enable the 


No 4409 May L 1954 


crane to negotiate corners. In collaboration with the - 
Forest Products Research-Laboratory, the Station has 
shown in laboratory testa and m small-scale trials 
that & zinc oxychloride paint or plaster effectively. 
prevents the spread of dry rot. Work on the use of 
pulverized fuel-ash for brick-makmg has been pursued 
on a larger soale in collaboration with the British 
Electricity Authority ; and, besides work on pre- 
stressed concrete which has established a correlation 
between behaviour under static and impact | 
and on the stiffening effecte of walls and floors on 
structural frameworks, the Station has investigated 
the soil mechanios of serious breaches m the earth 
banks of the sea defences in Kent and Essex. The 
Stator Had eo, Oye oe ATQUE 
tects Branch of the Ministry of Education in 
mental work an the heating, lighting and acoustics 
of sahools, which has indicated poesibilities of 
economy in fuel by warm-air heating, and a survey 
of the design and performance of systems 
is being made with the object of makmg reoom- 
mendations for economical and efficient practice. 
ace the Food Investigation Organization, 
have oonfirmed that the washing 
of egg on the farm adverealy affeota tho storage li 
egg. At the Torry Research Station a pilot- 
scale vertical-plate freezer has been designed which 
may be suitable for mstallation on existing vessels, 
and experiments have indicated that fish oan be held 
in ice for at least three days before freezing without 
detrrment to quality. To meet the needs of the 
Humber area, a new laboratory was opened in 
December 1952 as an outstation of the Torry 
Research Station. A mobile refrigerated store has 
been i and buit which has been used in 
various producing areas in England and Sootland for 
precooling strawberries, raspberries and plums im- 
mediately after harvest, to improve the keeping 
qualities, and for storing Cornish brooooli and sprit 
cabbage ; Mul onc OF elaine: the Bente) Ge ds 
two main methods of suppressing the sprouting of 
stored potatoes are bemg investigated, for both the 
use of growth-mhibiting vapours, such as amyl 
alcohol, and cool storage, are still too ive. 
Basic investigations malude studies of the properties 
of the proteins of connective tissue and of the fibrous 
in, 48 ib exists in tissues, of the lipids, proteins 
and soluble extractives of fish flesh, of chemistry 
of wood smoke and of the chemical substances which 
are responsible for the browning, caused by certain 


acid content of the chief herbage 

In the Forest Producta Laboratory ‘high 
priority has been to the production of pre- 
pervative-treated plywood. New projecta in timber 
mechanics include investigations on the strength of 
struta of the used in light constructional work ; 
on the effect of the construction of plywoods on their 
; and on the design, performance and 
stresses of plywood components in structures. 
biologi work on the common furniture 
beetle, and work on the production of 
hardboards from tropical timbers continued, while 
studies of beech, oak and Corsican pine showed that 
ab & given humidity the Young's moduli decrease 
linearly with increase of temperature, although at 
90 per cent relative humidity there is evidence of a 
curvilinear relation. 


wor. 
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Increased calls for advisory work continued to be 
aap on the Fuel Research Station, which is exploring 
the possibility of a relation between the of a 

of & survey 


of coking coals with other coals continued, and also 
ird dus cress Uc d ed uui dude 
the flow properties of residual fuel oils d 

Work has been started on the adsorption m en 
low temperatures on the iron catalysts used for the 


oFischer-Tropech synthesis to see if there is any 


relation between pore structure and catalytic activity. 
Efficiencies of up to 90 per cent have been obtamed 
in the removal of sulphur dioxide from flue gas in a 
scrubber containing & carbon pecking in which the 

surfaces are wetted at low rates of 
quor circulation and the liquor is aerated through a 
ceramic filter-candle; further work was also carried 
out with three types of combustion chamber intended 
ec ee 
turbines. Work at the Station has shown t 
emission of smoke from forced-draught or natural- 
draught hand-ftred steam boilers can be prevented by 
the correct use of secondary air, and for the natural- 
oe a E fire door has been developed 
for 


purpose. 

The publication of maps and memoirs by the 

Geological Survey has been retarded by the current 

necessity for concentrating on problems connected 
progress has been made in 


n eoquiring new basio 
geological date and applying new methods of research. 
prn 
of erosion in the valleys converging 
oup dmi m 
Eu T m EE 
Ive scheme of piped water supply to Holy 
Taland ; in the search for uranium, field investigations 
of ore deposita were undertaken by officers of the 
Atomio Energy Division of the Survey in most of the 
British Colonies, some Commonwealth countries and 
other territories overseas. A survey of water resources 
in areas of Bunter Sandstone in No 
showed that, m the northern part of the county, 
reserves will permit a further daily abstraction of 
about 19 million gallons, and areas of saline water 
infiltration in chalk areas m Yorkshire and East 
Lincolnshire have been ee ee defined. 

In mechanical research the year has 
been one of consolidation ; t the report refers to 
the work on the fatigue strength of notched and 
unnotehed high-strength aluminium alloys which is 
nearing completion and to the installation of labor- 
atory equipment for work on materials subjected to 

ture and lex stresseg. Experiments 
on pitot-tubes in water have established that flutter’ 
at higher speeds affects the tube coefficient, but can 
be virtually elommated by use of a supporting strut 


‘with an &erofoil instead of aircular section. Two 


closed-circuit research rigs have been designed for 
Investigating flow conditions in centrifugal and axial 
flow pumps up to 25 h.p., and a critical analysis of 
existing formuls used for scaling-up the performance 
of model water-turbines has indicated that Reynolds- 
number corrections should be applied to only part of 
the loases. A comprehensive programme of research 
on lubrication and wear had particular reference to 
the operation of bearmgs at higher speeds and the 
elucidation of fundamental aspects of the wear 
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prooem. Re-ocalibration of precision measuring equip- 
ment transferred from the National Physical Labor- 
&tory was completed during the year, and a new 
portable instrument for measuring profile errors 
on large marme gears was completed and used on 
several sete of gears for the Admiralty. Work on the 
design and development of the prototype apparatus 
for torque and vibration measurements on small 
high-speed precision ball-bearmgs was nearing com- 
pletion. The properties and behaviour of materials 
under hydrostatio preasure were also being investi- 
gated, while, besides a survey of literature on heat” 
transfer during 1948-50 which was being published, 
further surveys are planned, as well as a detailed 
survey of all data on natural convection from vertical 
surfaces i 


The Pest Infestation Laboratory completed ite 
biological studies on the spider beetle, Ptinus tectus, 
and ite investigation of the fauna of dry birds’ nests, 
which indicated that old nests built on or inside 
houses constitute a frequent point of entry for such 
pests as the beetle. A detailed investigation. 
of the storage of grain under air-tight conditions was 
In progress, and recommendations, based on experi- 
mental work, for a twice-weekly application of 5 per 
oent DDT’ dust gave virtually complete control of 
emergence of blowflies from refuse when by 
the borough council concerned. The effect of ingeoti- 
cides and fumigante on the carbohydrate metabolism 
of insects was being studied, and a modified method 
of paper chromatography was developed for the 
micro-analysis of mixtures of pyrethrins and their 

The main contribution of the Radio Research 
Organization is in the fleld of wave-propagation, where 
ita investigations have led to a better und j 
of the meohaniams of transmision between trans- 
mitter and receiver and of the properties of the 
medium traversed. Ionospheric investigations have 
included the study of propagation conditions over 
routes extending to many thousands of kilometres 
and hourly measurements of ionospheric conditions 
at seven observatories distributed over the world, 
while the date accruing l 


m & special report. The Station is also concerned 
pith the properties of materials of umportanse in the 
technique telecommunications. The new Water 
Pollution Research Laboratory at 8 Herta, 
is expected to be ready for occupation by middle 
of 1954, when the work at present carried out at 
Watford, Garston, Birmingham and Coventry will 
be transferred to the new building. The Advisory 
Council streases the growing importance of the work 
on water pollution, and instances the anxiety caused 
by the condition of the Thames Estuary, to the study 
of which the Laboratory is at present devoting much 
of its resources. Other work has been concerned 
with the effects of customary processes of water 
treatment on the removal from water of small 
TATS of radioactive subetanoes, particularly 

ose used in medicine and industry, the treatment 
of sewage by the prooem of alternating double 
filtration, the &angerobio fermentation of liquor from 
the kiering of ootton, the effects of cyanides on 
the treatment of sewage in percolating filters, and 
the development of a standard method for nena ying 
the toxicity of industrial wastes to fish. The wor 
of the Intelligence and Information Division, to 
which special attention was directed by the Advisory 
Council m’ last year’s report, receives this year a 
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Development Oouncil, and the British Whiting 
Federation Research Council, while the Common- 
wealth Myoological Institute is to receive £1, & 
year for the five-year period from April 1, 1958, for 
the maintenance and expansion of its collection of 
fungi of industrial mportance until the appointment 
of an additional mycologist, and thereafter £2,000 a 
year. The Britiah Cast Iron Research Association 
receives a further block grant of £20,000 for the 
period July 1, 1953-June 30, 1954, and an additional 
£100 for each £100 from industry on the same terms 
as for the previous five years. Its work on the 
influence of gaseous elementa in cast iron continues 
to Increase : a theoretical study of factors inftnencing 
the oxygen content has been completed and work 
commenced on both oxygen and hydrogen. A oom- 
prehensive account has been prepared of the effects 
of composition and structure on electrical resistivity, 
and progress made in improving methods of sampling 
and analysis. Negotiations were in progress for the 
manufacture of the extractor unit specially dési 
to control respirable dust from pedestal grinding 
wheels, and work on the protection of marine pro- 
pellers from corrosion and also of water mains buried 
in corroaive soils has reached the development stage. 
For the iod January 1, 1958-December 81, 
1057, the British Oeramic Research Association, 
which now oovers all the activities of the ceramic 
Industry, is to receive a block grant of £80,000 a 
year, conditional on £80,000 from the i , and 
an additional £100 for each £100 from industry up 
to & maximum of £20,000. A major task of the 
Association continues to be the definition and control 
of the properties of the raw materials used in the 
potbery-industry, and attempts are being made at 
the direct determination of the constituent elements 
in & clay. The principles involved in & satisfactory 
system of sonteglling the rheological properties of the 
slip have been worked out and put into operation in 
several works, and much attention has been given 
to the study of chrome—magnesite and magnesite— 
chrome bricks for steel furnaces. In long-term work 
on the design and operation of a homogeneous 
extruded column, & device has been developed for 
controlling the moisture content of the clay by means 


of a valve by the thrust on the screw, and 
this device ved satisfactory m works trials. 
For the British Utilization Research Association 


& block grant of £45,000 a year was made for the 
period January 1, 1958-December 31, 1957, oon- 
ditional on £190,000 from i , and a further 
£50 for each additional £100 from industry up to a 
maximum of £80,000. Early in the 


l tor has 
been developed through which the whole flow of flue 
gas can be passed without appreciable pis enin 
which deposits all smoke on light oonoentrio cyli 
where it can be weighed. Work on one com- 
bustion has aimed at discovermg principles of design 
for & combustion ahamber of suitably limited size to 
operate under pressure with & gas turbine. Investi- 
gations on the effects of ocel properties on boiler 


- 
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performance, using a chain-grate stoker, have been 
completed, and work on gas has en- 
deavoured to ameliorate tar deposition and improve 
the quality of gas 

Thal nie ‘Block erani fees Botan Galaiap and 
Glue Research Association for 1958—55 is at the rate 
srg dia , conditional on £8,000 from industry, 

£100 for each £100 from industry up 

pde idis hr Eoi ers The Association, the 
laboratories of which have only been 

1. 5 a ee Ge 
‘technique for fractionating gelatin, based on the 
solubility in aqueous sodium chloride solution of the 
complex formed between dodecyl sodium sulphate 


testing machine used to grade gelatine and glue as 
gelling agents. The British Hydromechanios Research 
Association, the laboratory of which at Harlow was 
only opened in.1951, is concerned with four main 
feld of work: general problems in fluid flow; 
centrifugal and allied pumps and turbines; positive 
displacement machinery; and seals and 
Useful work on the hydraulic transport of solids and 
ge Nests in as np oN Pca | 
been carried out, for the period October 1, 
1958—September 80, 1058, the block grant is £9,000 
8 year, conditional on £18,000 from industry, with & 
further £75 for each £100 from industry up to a 
maximum. of £9,000. 

The research programme of the British Soientiflo 
Instrument Research Association has been drasti 


ting, the 
Measurement of metal sheaths, humidity- 
sensitive oeramio elements and the conditions 
governing the efficient use of diamond-bonded tools. 
For the period April 1, 1055-March 81, 1956, the 
block grant wil continue at £85,000 a year, con- 
ditional on £17,500 from industry, with a further 
£100 for each £100 from industry up to a maximum 
of £15,000. The new block grant to the Coal Tar 
Research Association for the period April 1, 1958- 
March 31, 1958, will also continue at the present rate 
of £12,000 a year, but oonditional on £45,000 from 
industry, with an additional £50 for each £100 from 
industry up to a maximum of £12,000. Current work 
has inoluded the study of the chemical &nd physical 
nature of tar and pitch, the utilization of pitch and 
of creosote, and service work on such problems as 
the corrosion of mild-steel equipment by hot 
tar and tar oils, or the formation of deposits in tar 
stills. Studies on the chemical uS RU of a 
piteh-ooking distillate, the electrophoresis and 
centrifugmg of tars and solutions of pitch were in 
progress, and the low-temperature non-destructive 
ydrogenstion of tar oils has been extended to the 


production of tetrah and tans- 
decahyydronaphthalene arude and refined 
naphthalene, and the val of sulphur from 
anthracene and phenanthrene. 


Besides these granta, two special grants were 
made towards heavy capital . One of 
them, not exceeding £100,000 and conditional on 
special contributions of £200,000 from industry, was 
approved towards the new laboratory at Leather- 
head of the British Electrical and Allied Industries 
Research Association where, beaides its main work 
on the generation of electrical energy, the economical 
tranemission and distribution and the most efficient 
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utilization of such energy and the reliability of 
pne carios Gut a Ama 
amount of fandamental research, in Mies cres 
theory of electrons in dielectrics has been 
so far as concerns the method of approach; and 
work on the relation between permittivity, loea angle 
and structure has shown the 1 of texture 
Vocis Seay ncn atest anie a a In rural 
electrification, good progress 18 in research 
on the drying of gram, seeds and fodder crops, and 
promising results were obtained in preliminary work 
on the destruction of pests in grain by high-frequency 
electric fields. The second grent, also not exceeding 
£100,000 and conditional on not leas than £300,000 
from industry, was to the British Ooke Research 
Association towards a full-scale oven plant to test 
the possibilities of producing satisfactory coke 
from blends of coal, including those imdividually 
unsuitable. 

During 1952 there were forty-one research associs- 
tions, with an income of four million pounds, of which 
£1-3 millions came from the Department, compared 
with twenty-one research associations with an income 
of £480,000 (£178,000 grant) during 1939. Of the 
work of the remaining associations, no more can be 
said here than brief comments on four associations. 
The formation of the Rayon Section of the British 
Cotton Industry Research Association in 1928 has 
contributed largely to the ability of the mdustry to 
deal with the new man-made fibres, and the Associs- 
tion has contributed a considerable number of 
succesaful devices to improve output or conditions. 
The Hosiery and Allied Trades Research Association 
has devised & practical means for synchronizing the 
rate of feed of yarn to hosiery knittmg machmes, 
and a method of i chrome leather with 
rubber latex, devised by the British Leather Manu- 
facturers’ Research Association, permite leather to 
be waterproofed without losing ite ability to transmit 
water vapour. The Printing, P and Allied 
Trades Research Association has been concerned with 
developing the teahniques for measuring and oom- 

ing odour with the object of assessing the pos- 
sibility of odour contamination from materials used 
in making the packing. 

The annual report of the Department thus presents 
a picture of widely varied activities affecting almost 
every aspect of industry and national welfare. It is & 
picture, too, of increasing co-operation and of an 
organization which is intimately interlooked with 
the national research effort in Great Britain as & 
whole, whether concerned with defenoe, the develop- 
ment of atomic energy or the fundamental research 
in progreas at the universities. The wise direction of 
this expenditure of effort is a matter of contmuing 
concern to industry and the universities as well as to 
Parliament, and the present annual report goes far 
ee ee bn cp tid 

with which the Department's activities are 
planned and its objectives selected. The very com- 
plexity of the relations disclosed, however, demon- 
strates the shortaightedness and wastefulneas of some 
of the reductions in expenditure impoeed on the 
Department during recent years. The material sup- 
plied in this latest annual should be used by 
scientific workers and industrialists to make sure that 
in future the activities of the Department are guided 
and modified by views of a sufficiently long range to 
avoid wasteful ions and-secure that the 
nation reaps some return from activities to whioh it 
has once bean committed. 


OBITUARIES : 


Dr. G. P. Bidder 


Gmonas Parkas Brbppug died on December 31, 
1953, in his ninety-flrs year—for many years 
president of the Marme Biological Association, some- 
time president of Section D (Zoology) of the Britiah 
Association, secretary of the Linnean Society during 


1928-81 and vice-president in 1924 and 1932, a 


founder of the Association of British Zool oe 
& distinguished authority on the sponges. 
man to whom more than one tion, of biologista 


were indebted for counsel for help. At no time 
a professional scientist, he was perhaps the last of 
his kmd—that of the great amateur biologists of the 
past century. 
He was the grandson of his namesake, the famous 
‘calculating boy’, and had of the same 
remarkable of memory. Abt first council 
of the newly formed Society for Experimental Biology 
m 1928, the secretary disclosed that the blackboard 
on which was written the constitution had been 
clean without any record in writing. Dr. 
Bidder adjourned the meeting for fifteen minutes: 
he then wrote out from memory the entire constitu- 
tion; and the then read the minutes. 
Bidder had his first taste of biology as a boy at 
Harrow, & taste confirmed when in 1881 he spent a 


year under Ray Lankester at University College, 
London. He then went up to Trinity Co , Oam- 
bridge. This was just after the tragic death of 


Francis Maitland Balfour at the height of his power 
as comparative anatomist and embryologist: as 
Bidder once said, “a great and exoiting laboratory— 
ruled by a ghost’. On leavmg Cambridge in 1880 
he occupied the University Table at the Stazione 
Zoologica, at Naples. So began his long association 
with marine biology. 

In 1899 he married Miss Marion Greenwood, a 
biologist who had already done elegant work on the 
physiology of Hydra. Many Cambridge biologists 
remember with fresh regret her death in 1032. For 
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a few years they lived at Plymouth, while he worked ` 


at the Plymouth Laboratory m close touch with Dr. 
H. J. Allen. They settled m 1902 at Cavendish 
Corner, Cambridge. Unfortunately. he soon became 
seriously ill and was a semi-invalid for more than 
ten years. But he was not a man to be put down by 
circumstance, and after his ilinees he returned to 
assume the active position in biological affairs which 
he retained for the rest of his long life. 

He did this in his own way. By preeent standards 
Saeed dado ae dire tue i 
he had the patrician ability to make his own system 
of conventions. Few young biologists to-day would 
suddenly decide to buy & Neapolitan hotel "Parker's' 
—as he did in 1889 ; sad beside goign ii 
for Bome time. Also few to-day oould happily and 
successfully organize & life in which the active day 
started towards evening, and one did not retire until 
the early hours of the next mornmg. But unlike the 
Watertons and the Frank Bucklands of the past 
century, he used his freedom from convention and 
his independent and disinterested position to seize 
the moment to do things essential for biological 
advance—things that could not be done by the 
professional scientist, and which can never be done 
simply and in time by official bodies. In the early 
days of the, Plymouth tory it was scientifloally 
necessary to buy & vessel for flahery work. There 
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were official difüoultiee about doing this. Bidder 
himself borrowed the money to buy à ship, hired it 
to the Association for the work, and ultimately 
arranged for it to be sold at a 

using the to found the Ray Lankester 
Inveetigatorship. Such long-sighted and timely 
action was characteristic of his life. It was action of 
this sort by him that perhaps more than any other 
single factor helped the Stazione Zoologica at Naples 
to survive two world wars and to regain its present 
great position m international science. 

Journal of Mtoroscoptoal Sotence (of which he became 
for long the owner) and the Journal of 

Biology, owe their continued existence to his help 
and wise advice. These were only some of his many- 
sided activities. He was no narrow specialist, but a 
man of culture with major interests spreading far 
outside biology. For many years he was managing 
director of the Cannock Chase Colliery. 

Bidder enjoyed conversation and scientific specula- 
tion; but his interest was in real phenomena rather 
than ideas alone. For that reason, his scientiflo con- 
tributions were not just the elegant speculations of a 
dilettante, but & real influence on current biological 
thought; particularly those concerned with the form 
of organisms. Though, to the regret of many of his 
friends, he was never elected into the Royal Society, he 
will I believe, prove to have been one of the moet 


interesting figures of twentieth-century science. 
He was a example of how much oan. be 
done by the individual action of a kind, dis- 


interested and able man. More than one generation 
of biologists learnt from him the value of 

research, not in a spirit of narrow tion but in 
one which ia best summed up in a ic open- 
re aea ME a E a 
to wonder . C. F. A. PANTIN 


Mr. S. F. Ashby 


':Svpmuy Frawors ÁsSunv was born on December 
81, 1874, at Rockferry, Cheshire. His father was a 
gifted artist and his mother the daughter of a naval 
officer. He studied first at the University of Liver- 
pool, then at Edinburgh, where he graduated. 
Afterwards he proceeded to the Universities of Halle 
and Göttingen and spent some time in Denmark 
studying the baoteriology of water. He returned to 
and worked at the Rothamsted Experi- 
mental Station as Carnegie Research Fellow under 
Bir Daniel Hall. While there he was offered the post 
of microbiologist to the Government of Jamaica, 
which he in 1906. He married in January 
1010 Miss Cork, daughter of Mr. William Cork, 
supervisor of revenue, and returned to in 
June 1910. He studied in Londop until 1912, when 
he went back to Jamaica, specifically to see what 
could be done about the dreaded Panama disease of 
bananas, caused by the fungus Fusarium oxysporum 
var. cubense, whioh had been introduced into the 
Island in 1911. He remamed m Jamaica until 
February 1921, when he was appointed professor of 
mycology at the ial Oollege of Tropical Agri- 
culture, Trinidad. occupied the chair for a little: 
over five years and returned to England in April 
1926 as senior mycologist at the then 
Bureau of Mycology. On the resignation of the late 
Sir Edwin Butler m 1985 he was appomted director 
of the Imperial Mycological Institute, as it was then 
known. He relinquished this post in 1030 on retire- 


ment. Early in the Second World War he suffered the 
grievous loss of his son, who was killed in his first 
operational flight as an observer in the Royal Air Force. 

Throughout his soentific career Ashby was 
thorough and reliable in his work. His first research 
concerned the assimilation of nitrogen by a sol 
bacterium. In Jamaioe he studied banana diseases 
lished a valuable account 
of the work m the B of the Department in 
1912, including & section on Panama disease. For 
the control of the disease he recommended the 
isolation of all infected areas, the boundary being 
set one chain distant from the nearest diseased plant. 
This treatment was immediately successful and no 


diseased plants were found outside the boundary - ledge 


line seven to nine months after treatment. Every 
diseased. tree within the affected area wus cut down, 
the stool dug up, and the whole burnt. There is no 
question but that Ashby’s prompt and sound action 
saved the Jamaica banana industry from ruin and 
allowed the farmer a means of keepmg the disease in 
check. Unhappily, in the course pr os ner 
became impatient at having to leave so much land 
out of cultivation and ultimately Ashby’s policy 
had to be moderated and finally abandoned as the 
disease gradually got out of control. If his method 
had been ocansistently followed the of 
Panama disease would have been impeded much 
more than it actually was; but m any event, the 
slowing up of the spread of the disease allowed 
planters valuable time to consider alternative cropa. 
While in Jamaica, Ashby also published in 1920 
notes on & disease of coconut caused by P. palmivora 
and another by P. parasitica, and in 1921 an account 
of sugar-ocane mosaic. 

Throughout his life he mamtamed his mterest in 
the important genus Phytophthora. In 1925 he 
became interested in Shbum flavidum on coffee and 
succeeded in isolating and growing the fungus in 
alere etn concn tiat tho DAIDUO id a 
state of the perfect form Omphalia fladida. In 1926 
he published with W. Nowell & joint study on the 
fungi of Stigmatomryooses, a classic on 4 
peculiar group of fungi attacking ootton bolls, one 
of which, since named Hremothsoium asbyi proved 
during the War to be a producer of riboflavin. His 
. next important contribution was on bacterial wilt of 


NEWS an 


The Australian Academy of Sclence 


Toa Australian Academy of Science was founded 
in 1952 (Nature, 170, 549; 1952); on February 16, 
H.M. the Queen, . l her visit to Australia, 
presented a Royal Charter to the offloers and Counoil- 
elect of the Academy. This is the first time in nearly 
ae that a reigning British sovereign has 
fo ed a scientific society, the only previous occasion 
bemg the founding of the Royal Society of London 
by Charles II. The names of the Counoil-eleot are 
announced in the Australian Journal of Sctence for 
February ; these have to be ratifled at the first 
general meeting of the Academy during April 6-7 
when twenty-seven new Fellows will be elected. 


Oliphant; Treasurer, H. R. Marston ; 
(Physical Soiences), Dr. D. F. Martyn; 


Seoretary 
(Btological Sciences), Dr. A. J. Nicholson. 


NATURE 


808 


bananas, which he showed was due to Bactertum 
solanacearum (Kew Bull., 14; 1927). In 1920 Mr. 
‘Ashby visited Dominica in connexion with the out- 
break of red rot disease of limes and was able to 
assure the authorities that the prevalent fungus 
Sphaerostilbs repens had been present in the island. 
since 1911 and was not a virulent pathogen. On his 
return he concluded an important paper on leaf scald 
of sugar-oane, naming the causal organism Bacterium 
albilineans. Two papers on Phytophthora followed, 
ooncerned with the production of sexual organs, and 
one on Glososporium strains isolated from bananas. 
When Mr. Ashby retired in 1939 he had accumulated 
on behalf of correspondents a vast amount of know- 
about the genus P ; but he did not 
put this information in print. He died on March 6 
after a prolonged peri 
by his widow and one son. 


Mr. J. G. R. Elbo 


Jons Grasses Rosmxsranp Enso died on Maroh 
11 at Carlton, near Cambridge, at the early age of 
thirty-one. He joined the staff of the Scott Polar 
Research Institute in 1946 as part-time assistant in 
Scandinavian studies, and ialized in the problems 
of northern Scandinavia, Svalbard and Greenland. 
He took his degree in modern languages at Oam- 
bridge in 1950, and then decided to study for & 
research degree in Eskimo philology. Meanwhile, 
the first sign of serious illneas had become evident 
as early as 1948; despite apparently successful 
treatment his health slowly deteriorated, until in 
September 1953 the last ilneæ began. 


Wa regret to announce the followmg deaths : 

Mr. Roland Austin, during 1927-48 joint editor of 
Antiquity, aged seventy-nine years. 

Mr. E. Graham Clark, C.B.E., secretary of the 
Institution of Civil Engineers, a post from which he 
was due to retire this year (see Nature, March 6, 
p. 427), on April 23, aged sixty-four. 

Prof. Methodi Popov, director of the Institute of - 
Biology, University of Sofia, on April 20, aged 
seventy-three. 


d VIEWS 


New Zealand Sclence Review 


To commemorate the recent visit of H.M. the 
Queen and H.R.H. the Duke of Edinburgh, the 
January issue of the New Zealand Sotence Review 18 
a ‘Royalty and Science’? number (12, 1; 1954). 
After a brief editorial article welooming the Royal 
couple, the address entitled “Science and the Scientific 
Worker” given by the Duke before New Zealand 
soientista on January 18 is reported in full. This 
meeting was organized by the Royal Society of New 
Zealand, with its president, Dr. W. R. B. Oliver, in 
the chair. During his speech, the Duke conveyed 
greetings to the Royal Society of New Zealand from 
the Royal Sooiety of London and the British Associs- 
tion for the Advancement of Science. Then follows 
an informative article reviewing the history of the 
interest shown by royalty in Boienoe. I. D. Dick 
contributes & more ieli article on “‘Royalty 
and Science in New ". It was also a happy 
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thought to inolude in this number the oomplete 
xidential address delivered by the Duke before the 
ritiah Association meeting in Edinburgh in 1951, 
for that address is still recalled by many as one of 
the most forcible made im’ recent years. 
Dr. Oliver gives a rical account of the Royal 
Bociety of New Zealand, which was founded in 1867 
as the New Zealand Institute. In the same issue it 
is announced that publication of a new series of 
N.Z. Sctence Abstracts is to begin shortly, and that 
it i» hoped that an abstract will appear within & 
month of the publication of each paper. 


Memorial to Dr. W. G. Duffleld at Canberra 


A MEMORIAL tablet to the late Dr. W. G. Duffleld 
was unveiled by his daughter Mies Joan Duffield, in 
St. John’s Church of Canberra, on January 
:3. Dr. Duffüeld was the founder and first director 
of what is now the Commonwealth Observatory, 
Mt. Stromlo, Canberra, holding office from 1924 to 
the date of his early death in 1929 at the age of fifty 
years. The service was held in the of many 
who had been associated with the early development 
of Canberra. Leasons were read by the present 
director and Commonwealth Astronomer, Prof. 
R. v. d. R. Woolley, and the Right Rev. E. H. 
Burgmann, Bishop of Canberra and Goulburn, who 
also dedicated the tablet. Sir Robert Garran, in an 
address recalling the foundation of the Observatory, 
referred to the earnestness of purpose with which 
Dr. Duffield fought for so long and for so hard to 
realizo his life's dream. The tablet, in bronze, 
displays an engraving of the solar tower 
at Mt. Stromlo which had been one of Dr. Duffield’s 
major interests. 


Botany at Swansea : Prof. Florence Mockeridge 


Pror. FLogmwoH Mooxseimpas is retiring at the 
end of the present session from the chair of biology 
at the University College of Swansea which she has 
held since 1921. She was the first holder of the char 
and was appointed shortly after the establiahmen 
of the College. Naturally she found nothing in 
existence and she had to lay the very foundations of 
a Department while simultaneously coping with the 
demands of teaching. No one who has not had such 
an experience can readily imagine the sheer hard work 
involved in such an undertaking, which few of the 
present generation have had to face and which fewer 
still will have to face in the future. Our forbeers 
who started scientiflo teaching in the universities a 
century ago had none of the complex needs of modern 
laboratory work to cope with, while students were 
few and the pace was more leisurely. Prof. Moakeridge 
devoted her whole energy to the task, which made 
heavy inroads upon her slender reserves of strength, 
but she has the unselfish satisfaction of looking back 
upon & job well done for the benefit of others. She 
leaves a flourishing organization of eee 
laboratories, growing numbers of studenta an 
increasing research output. - 

j botanical with herself 


lecturer, although Prof. M Was le. 
Her successor will not have this dual responsibility, 


as zoology is soon to become independent. Prof.” 


Mockeridge was trained under the late Prof. 
Bottomley at King’s College, London, and did much 
of the work in investigating the chemistry of his 
'auximonee', which anticipated the discovery of the 
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auxins. Always young in heart, she has retained a 
close interest in and sympathy with the work of 
ple and has stimulated the research she 
could no longer do herself. She has been a kind and 
generous colleague and a wonderful hostess to her 
fortunate visitors. 


Prof. H. E. Street 


Ds. H. E. Street, who succeeds Prof. Mookeridge, 
was born in 1912. He graduated in 1988 at Notting- 
ham as an external student of the University òf 
on microbiological control work in industry ; mean- 
while, he enro as an evening research student at 
Birkbeck College under Dr. F. C. Steward. Upon 
this foundation Dr. Street has built an impressive 
amount of research on cell metabolism, disti l 
for ita tho and ite grasp of the fundamental 

roblems of chemical physiology. Since going to 
Manchester in 1049, Dr. Street has established a 
vigorous research school and has made his laboratory 
a centre for the study of metabolism in excised roots. 
He brings to his new post experience as lecturer in 
the Universities of Nottingham and Manchester, a 
wide knowledge of modern techniques m plant 
physiology, and a store of energy and enthusiasm 
which will be of great benefit in the programme of 
development which is about to begin in the biological 
sciences at University College, Swansea. 


Katharine Berkan Judd Awards for Cancer Research 


Tas Katharine Berkan Judd Awards of the 
Ita research unit, the Sloan—Kettering Institute, have 
been made to the following for their outstanding 
contributions in the fleld of cancer research: Dr. 
Evarts A. Graham, of the Washington University 
School of Medicine, St. Louis; Dr. George O. Gey, 
of the Johns Hopkins University School of Medicine, 
Baltimore; Dr. L. H. Gray, of the Mount Vernon 
Hospital, Northwood, Middlesex, England ; and Dr. 
Bidney Farber, of the Harvard Medical School, 
Boston. Dr. c Meu ume ae) Soak BM. 
work in cancer surgery and in l education ; 
he was the first to remove an entire lung in 
the treatment of canoer, the patient being still alive 
to-day twenty years after the operation, and he was . 
also one of the first to work on a possible relati i 
between lung cancer and tobacoo smoke. Dr. 8 
contributions have been in the fleld of tiasue culture, 
which is important not only for cancer but also for 
étudies of poliomyelitis and other medical research, 
and in particular he made the long-term culture of 
human canoer cells known as the HeLa strain, which 
has been used as a medium for the growth of the 
polio virus all over the world. Dr. L. H. Gray is a 
physicist whose speciality is the investigation of the 
effect of ionizing radiations m normal and cancer 
óella and the application of this knowledge to radiation 
therapy. The complementary side of Dr. Gray’s 
treatment by physical methods is represented by Dr. 
Farber’s work in the field of canoer treatment by 
chemicals; among Dr. Farber’s most notable ` 
achievements have been his demonstrations that 
of certain types of acute leukemia in children, and 
this has opened a new field in canoer chemotherapy. 
The Awards are gi In memory of Katharine 
Berkan Judd, Wo loft A porn of her estate to the 
Memorial Center for recognition of achievements in 
the field of cancer, and the recipients, who by 
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tradition are members of other institutions, are 
selected by. the Sloan-Kettering Division of Cornell 
University Medical College, the executive faculty of 
the Memorial Center. 


Gulmarg Research Observatory, Kashmir 


Tun Universities of Aligarh and of Jammu and 
Kashmir have joi established a high-altitude 
research station at in Kashmir, to be known 
as the Gulmarg Research Observatory, and the 
Observatory was officially declared open on April i 
by Prof. A. H. Compton, chancellor of Washington 

niversity. The Observatory, which is under the 
direction of Prof. P. 8. Gill, head of the Department 
of Physics, Aligarh, is at & height of 9,000 fb., which, 
as Prof. Compton pointed out, compares favourably 
with other high-altitude laboratories such as Mexico 
City (7,500 ft. and about the same magnetic latitude), 
-Huancayo, Peru (10,500 ft.), Echo Lake, Colorado 
(10,000 ft.) and Jungfraujooh, Switzer (11,800 
ft.). Work at higher altitudes is also possible at 
Khillan Marg (11,000 ft.), which is one hour distant, 


and at Apharvat (14,000 ft.), which is three hours ' 


distant. Prof. Compton, who was the first to mitiate 
commic-ray studies in India when he oarried out 
cosmic-ray measurements at Tosh Maidan, Kashmir, 
in 1926, continued : ‘The latitude and longitude are of 
special signifloance in cosmic-ray meesurements, in 
comparing results with those obtained elsewhere. 
The latitude is that at which most rapid ooemio-r&y 
changes occur with changing latitude. The longitude 
is close to that where maximum effects of the earth's 
magnetio field are felt. Comparison of resulta found 
here with those from other stations are thus of special 

igni with regard to the effects of the earth’s 
magnetic field on the primary cosmic rays, & subject 
of major theoretical interest”. 


Suffolk Naturalists’ Soclety : Schools Supplement 
to Transactions 


Tum encouragement of younger people in fleld 
natural history and practical biology should not be 
left entirely to the schools, especially since most 
observational work and recording has to be done at 
nearly all times of the year and out of school hours. 
Apart from this, there are oertain institutions, 

l local natural history societies, which oan 
obviously offer keen enthtelasta special - looel 
information and other facilities which are not to be 
found elsewhere. Some natural history societies do 
much to encourage young people by inviting them 
to meetings and organizing excursions. The Suffolk 
Naturalists’ Society has already done much im this 
connexion by establishing contact with the local 
schools and making them members; and now it has 
taken an even more effective step by publishing for 
the first time a Schools Supplement to ite own 
Transactions (8, Part 8; 1953). The Supplement is 
intended to be a Schools’ Natural History Societies’ 
Journal, in which oen be published observations and 
notes received from member schools—together with 
suggestions of simple work which schools or young 
naturalists may undertake. In this first issue is & 
very practical article on “Field Work on Hedges’, 
giving an easily read account of the plant and animal 
ecology of hedges. This is followed by an article on 
“Mice and Voles’’, which not only informs but is also 
calculated to inspire and stimulate interest. 


Two 
ahorter articles follow, on ''Moles on Flooded Land" 


and ‘The Geo 
instructions are 


of Suffolk” (Part 2). Practical 
given on how to use & micro- 
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scope for explaining everyday experiences (in this 
aid a nettle-leaf stings). Birds naturally loom 
large in the field naturalists’ interest, so & short article 
on “Bird Identification in the Field" will prove very 
useful. There are two reports of biological work by 
young le: (1) “In igati into Pellets of the 
Sh Owl" by John Petford; (2) “A Weed 
Study” carried out by Form IL B of Halesworth 
Area School. 

This is an excellent journal from all pomts of 
view and will undoubtedly do much to encourage 


the development of interest in natural history in 
Suffolk it is hoped, well beyond the borders of 
the county. It is to be published twice a year. 


Further information concerning the objectives of the 
Suffolk Naturalists’ Society and the Schools’ Supple- 
ment to ite Transactions can be obtained from the 
Earl of Cranbrook, Great Glenham House, Saxmund- 
ham, Suffolk. 


‘Standardized Plant Names” In Australla 

Tua booklet bearing this title is the revised version 
of & list, originally published in 1942, of standard 
common names for the more important Australian 
grasses, other pasture plante and weeds (Bull. No. 272, 
Commonwealth Scientific and Industrial Research 
Organization, Melbourne, Australia, 1953;  n.p.). 
This new index, which runs to some 132 pages, is 
& thorough revision of the earlier work, the mforma- 
tion having been drawn from all the many reliable 
sources available. The approved botanical name, its 
synonyms and the standard common names for each 
species are given in two lists which permit of simple 
cross-reference. 


Veterinaria Itallana 


Tua first number of Veterinaria Italiana, a review of 
animal hygiene, prophylaxis and therapy, edited by 
the General Directorate of Italian Veterinary Services 
with Prof. Giuseppe Oa ag nsible editor, 
is an attractively produced journal, issued from the 

I tal Zooprophylastic Institute, Teramo 
(No. 1, January 1954; obteingble from the Institute 
at 0.0. postale N. 20/988 ; no price). It is a monthly 
journal containing scientific and practical artiolee, 


and the rest of the world. It is intended that the 
original articles shall have summaries in English, 
French and German; but im the first issue some 
articles are in Italian only. This first number is 
divided into & scientific and a practical part. In the 
scientific Dr. L. Badiali writes on the use of 
tsonicotinic acid hydrazide for the prophylaxis of 
bovine tuberculosis ; Dr. A. Mantovini on the culture 
of canine distemper virus on the ohorio-allantoio 
membranes of eggs ; Prof. V. Cilli on animal diseases 
transmissible to man; and Dr. G. Guarini on the 
complement deviation reaction for the diagnosis of 
infective anemia of the horse. The practical part of 
the journal contains notes on the therapy of a number 
of diseases, and the number is completed by reviews 
of books, abstracts of current vetermary literature 
and veterinary news. Veterinarians and others 
interested in the remarkable recent advances in 
veterinary science will watch the progress of this 
new journal with interest. 


Geographical Studies 


Wire the geographical staffs in United Kingdom 
universities now almost double their pre-war numbers, 
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and with the publication space of most geographical 
End ee EEE 
of war-time restrictions and rising costa, the amergence 
of & new journal to cope with tbe increasing flow of 
research material now available is not surprising. 
oal Studies has been founded very ely 
by younger geographers to meet this need. The 
number, running to some forty thousand words, is 
well produced apart from an over-reduotion of some 
of the maps and diagrams: it includes research 
articles from six contributors ranging 
field, and also contains notes of geographioal interest. 
Prof. F. K. Hare deals with the boreal conifer zone, 
while Prof. P. R. Crowe &ttempte, in an article on 
the effeotivenees of Ipitation, a graphical analysis 
of Thornthwaite’s climatic classifications. Dr. G. J. 
Butland describes’ the land oocupanoy in 
southern Chile and Dr. W. R. Mead, in an article 
on the language of place, draws somo interesting 
conclusions from a study of two Finnish dictionaries. 
Geomorphology is represented in an i ious article 
from Mies Alice Coleman on the use of the height—range 
in Mud! dap tue analysis, and in oonolusion 
J. Hub contributes some new data on the 
rainfall of the Gold Coast. It is proposed to issue 
Geographical Studies at least onoe and possibly twice 
& year initially. The journal is publmhed from 
Birkbeck College, Malet Street, London, W.C.1 (price 
1Qs.), and inquiries should be addreased there to Dr. 
G. H. Dury. ‘ 


British Mathematical Colloquium - 
lum sixth British Mathematical Colloquium was 
held at Cambridge during April 6-8. the 
hundred and seventy members were Prof. A. 
Zygmund, at present working in Cambridge, and 
Prof. L. Schwartz, òf Paris, who attended as foreign 
guest of honour. The first day was devoted to 
‘algebra, and the following papers were read: Dr. D. 
Rees, an aspect of multiplicative ideal theory ; Dr. 
W. Ledermann, some recent work on group char- 
acters; Mrs. H. Neumann, H s problem; Dr. 
O..H. Dowker, dimension of metric . The day 
devoted to analysis included papers by Prof. Zygmund 
on Hilbert's transform and its generalizations, Mrs. 
D. Stone on measure algebras, Dr. H. G. Eggleston 
on extrema! geometrical problems, and Prof. Schwartz 


on distributions and applications to ial differ- 
ential equations of hyperbolic type. © geometry 
(third day) discussed was chiefly algebraic: Prof. 


le, On enumerative geometry and the 
method of degenerate collmeations ; Dr. D. B. Scott, 
on self-correspondences on algebraic curves and 
surfaces ; Dr. J. A. Todd, on canonical systems on 
algebraic varieties ; Prof. D. G. Northoott, on some 
local and global aspecta of the foundations of geo- 
metry. The ‘splinter groups’ worked with enthusiaam 
during the intervals available from the main pro- 
gramme, and exchanged much information on 
problems now being actively investigated. On the 
afternoon of April 7, a visit was paid to the Universrty 
Mathematical Laboratory. It is hoped to hold a 
seventh colloquium in 1955, at the University College 
of the South-West, Exeter. 


Wittgensteln's Philosophical Views 


Iw January 1029, Prof. Ludwig Wittgenstem 
returned to Cambridge after an absence of more than 
fifteen years. His return was largely due to the 
influence of Prof. F. P. Ramsey, who described him 
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as “a philosophic genius of a different order from 
anyone else I know". Wittgenstein began lecturing 
in 1930 and continued until 1933. Reoords of the 
leotures and t discussions were kept by 
Prof. G. E. Moore, who has pre an account of 
them in & recent issue of Mind (83, No. 949 ; January 
1954). Among the topios considered were some 
general i about language, some special 
questions in the philosophy of logic and mathematics, 
a8 well as behaviouriam, Bolipeism, idealam, realism, 
"the grammar of the word ‘God’ and ethical and 
esthetic statements’. The journal also contains a 
detailed critical notice of Wittgenstein’s book 
"Philosophical Investigations” by P. F. Strawson. 


Lelcester Museums and Art Gallery: Annual 
Report for 1952-53 


Tue forty-seventh annual report of the City of 
Leicester Museums and Art for the year 
April 1, 1952-March 31, 1953 (pp. 44+4 plates; 
1958), reflects the steady and continued achievement 
of this institution. It is an attractive, illustrated 
production and records faithfully the consolidation 
that has taken place after the period of considerable 
reorganization undertaken since the end of the 
Second World War. The year has been one of close 
and friendly liaison with local cultural societies, and 
much extra-mural work has been accomplished in 
collaboration with the appropriate department in the 
University College. This means that the Museum 


ible 
generosity of the trustees of the Friends of the 
Fund. 


Museum 


Non-Destructive LUE Group of the Institute of 
Physics: Meeting In Birmingham ‘ 


Wrra the appearance of new techniques for proving 
or sorting materials and components, some of which 
are oo to radiography, the Industrial 
Radiology Group of the Institute of Physics has 
changed its name to the Non-Destructive Testi 
Group, and, under ita new title and with extend 
terms of reference, the Group is holdmg a summer 
meeting, which will be on a wider field of physical 
methods of non-destructive testing than on previous 
occasions. The meeting will be held in the Chanoellor's 
Hall, University of Birmingham, during July 7-10 
and will be open both to members and non-members 
of the Group, subject to the limit of lecture-room 


Irmingham, will give an addreas on 
the evening of July 7, and on the succeeding three 
the following topics: isotope techniques; image in- 
tensiflers ; di ion mottling; theory and appli- 
cation of electrical and magnetic methods of 
non-destructive testing; propagation of elastic 
waves in solids; and selected topics in ultrasonic 
testing. Abstracts of the contributed papers will be 
circulated shortly before the meeting, and the pro- 
ceedings will be reported in the bulletin of the Group 
and in the Brish Journal of Applied Physios. 
Enrolment forms (to be returned by May 31) and 
further information can be obtained from the Deputy 

, Institute of Physios, 47 Belgrave Square, 
London, 8.W.1. . 
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Earthquakes during January 

EARTHQUAKES caused minor p damage on 
January 12 near Wheeler Ridge, fornia, (magni- 
tude 6), and on January 25 in the island of Bao 
Miguel in the Azores. nu ub. 
as ‘felt? on January 2 at Arenas del Rey in In ; 
on January 17 in Oentral Honshu, Japan; on 
January 18 near the west coast of Greece,;; and on 
January 27 and 28 near the coast of Guerrero, 
‘Mexico. The greatest earthquakes during the month 
were on January 12 and 13 (magnitudes 7 and 7}) 
off the South Island of New Zealand; and other 
shocks of magnitude 6 and greater occurred, in 
addition to those mentioned, on January l in the 
Sawoe Sea, on January 20 in the Pacific Ocean south 
of Mexioo, and on January 21 in Kenya. Reporta 
have been received from individual stations at 
Durham, Lwiro (Belgian Congo), Pasadena, Stras- 
bourg, Toledo and Uocle; and from the United 
States Coast and Geodetic Survey in co-operation 
with Science Service and the Jesuit Seismologioel 
Association, 


The Night Sky tn May 


Naw moon occurs on May 2d. 20h. 22m., v.r., and 
full moon on May l7d.-21h. 47m. The following 
conjunctions with the moon take place: May 4d. 
18h., Venus 3? 8.; May öd. 20h., Jupiter 2° B.; 
May 16d. 07h., Saturn 8° N.; May 21d. 08h., Mars 
1° 8. In addition to these conjunctions with the 
moon, Mercury is in conjunction with Aldebaran on 
May 19d. 11h., Mercury being 7-2? N.; Venus is in 
conjunction with Jupiter on May 28d. 12h., Venus 
1:5? N.; and is in oonjunotion with Jupiter 
on May 31d. 19h, Mercury 2-2? N. Mercury, in 
superior conjunction on May 8, is too close to the sun 
to be sean in the early part of the month ; on May 15 
and $1 it sets at 20h. 25m., and 22h., respectively, 
but in the former case this is only 40 mmutes after 
sunset. Its close approach to Jupiter on May 81 has 
already been pointed out. Venus' is an evening star, 
itg times of setting on May 1, 15 and 31 being 21h. 
25m., 32h. 05m. and 22h. 30m., respectively. The 
visible portion of ite illuminated disk varies from 
0.022 to 0-855, and its stellar magnitude from 
—3-3 to —8-4. Mars rises at Oh. 10m., 23h. 30m. and 
22h. 35m. on May 1, 15 and 31, respectively. It has 
an eastward motion in the constellation Sagittarius 
until May 23 when it is stationary, after which ite 
motion is westward. Jupiter sets at 28h. 15m., 
29h. 80m. and 21h. 46m. on May 1, 15 and 31, 
respectively. Its eastward movement from east of 
t Tauri to west of 7 Geminorum is easily detected. 
Saturn rises at 18h. 85m., 17h. 85m. and 16h. 25m. at 
the beginning, middle and end of the month, respec- 
tively, and is close to x Virginis ; it oan be sean until 
the early morning hours. No occultations take place 


during May. The 7 Aquarid meteors are active at 
the inning of the month, attaining a maximum 
about May 6; the radiant is at R.A. 22h. 24m., 


Deo. —1°, very close to 7 Aquarii, from which the 
ahower derives ita name. For a long time it was 
believed that it was associated with the debris of 
Halley’s Comet, but there is now some doubt about 
this. 
Announcements 

Tas Royal Meteorological Society announced the 


following awards at the annual held. 
on April 28: Buohan Prise for the period 1949-53 
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to Dr. R. 8. Scorer for his o seg ds UE 
to dynamical meteorology ; Hugh Ro Medal 
and Prize for 1954 to Mr. C. K. M. Douglas, for his 
outstanding contributions to our knowledge of the 
causes of rain. Darton prize awards were also 
announced as follows: First Prize, for 1953, Messrs. 
B. J. Mason and R. Ramanadham. Canadian Prizes 


"Tug Worshipful Company of Clockmakers (Candle- 
wick House, 116 Cannon Street, London, E.C.4) bas 
decided to institute an award for outstanding achieve- 
ment in the fleld of horology. It will take the form 
of a gold medal, to be known aa the Tompion Medal 
of the Worshipful Company of Clockmakers, and will 
be awarded, without regard to nationality, not more 
than onoe & year. 

Corona B. J. M. Aurp has been elected president 
of the Institute of Petroleum for the year 1964-55. 
Colonel Auld was previously president of the Institute 
in 1937-88. 


Mr. K. B. Ross, who until 1951 was general 
refineries manager for the Anglo-Iranian Oil Co. at 
Abadan, and has since then been on the Board of 
Messrs. Costain—John Brown, Ltd., has been appointed 
director of production in the Industrial neers of the 
Department of Atomio Energy at Risley. S neta! be 
Fletcher, chief engineer of the Ministry of Works, 
has been appointed deputy director (engineering 
services) in the Industrial Group. 

Tua following appointments have been made in 
the University of London: Dr. F. E. Oampe, lecturer 
at the London Hospital Medical College, to dee uris 
time University readership in forensic loine 
tenable at that College; Dr. G. E. Francis, senior 
lecturer at St. Baertholomew's Hospital Medical 
College, to the University readership in biochemistry 
tenable at that Oollege. 

Tue Committee of Privy Council for Agricultural 
Research and Nature Conservation has appointed 
Mr. David Lowe, & prominent Scottish horticulturist, 
and, after consultation with the President of the 
Royal Society, Mr. J. N. Ritchie, chief veterinary 
officer of the Ministry of Agriculture and Fisheries, 
to fill two vacancies on the Agricultural Research 
Council. 


FornowriNG the resignation of Mr. A. G. Peeoook, 


' for seven years secretary of the Scientific Instrument 


Manufacturers’ Association, Mr. E. D. Hart, for 
many years with Marconi Instruments, Ltd., and 
lately with the Equipment Division of Mullard, Ltd., 
has been appointed director of the Association. 
Miss G. E. Moas, formerly clerk to the Council, has 
now taken the position of secretary. 


Tos Section of Mathematical Statistica of the 
Australian Commonwealth Scientific and Industrial 
Researoh Organization has now become the Division 
of Mathematical Statistics, with head in Ade- 
laide, and ite offloer-in-oharge, Dr. E. A. Cornish, is 
now ohief of the new Division. The main task of the 
Division is to vide research workers of the 
I special help in planning their 
researches and analysing and interpreting their 
experimental results. 

Erratum. In the communicetion entitled ''Pro- 
posal for a New Æther-Drift ", by Dr. 
L. Emen (Nature, April 17, p. 734), lme 23, for 
“4+ 1 part in 10*" read “+ 1 pers in 1019", 
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EXTENSION TO THE METALLURGY DIVISION OF THE 


NATIONAL PHYSICAL LABORATORY 


HE extension to the Division of the 

National Physical Laboratory. which was opened 
by Sir Lawrence Bragg on April 6, has been made 
necessary by the contimuous development of tech- 
niques for the examination of tha fine structure of 
metals and by the growth of interest in the properties 
of materials at very high temperatures. It oonsista 
of & two-story building having a total floor area of 
about 11,700 sq. ft., of which about 5,800 sq. ft. is 
experimental worki space. lie purpoee ia to 
accommodate three ions of the Division—the 
Ceramics Section, the X-Ray Section and & new 
Radioactive Tracer Section. Each portion of the 
building has been designed to meet. the I 
of the particular type of work that wil be undertaken 
in it. 

The Ceramios Section is on the ground floor and 
consists of five laboratories and offices, together with 
& large furnace room. The Section is mainly con- 
cerned with the development and production of 
refractory ware for use under exacting conditions, 
especially those involving very high temperatures. 
Facilities are available for crushing, grinding, forming 
and drying ware, and the furnace room will permit 
firing on a considerable soale. Space is also available 
for physico-chemical research and ror the needs of 

i experiments and measurements. 

Also on the ground floor is & sət of rooms for 
experimental work on the application of radioactive 
tracer techniques to metallurgical problems. The 
purpose is to provide a place where these techniques 
oan. be applied under suitable conditions to metallic 
samples, and to assess their value in metallurgical 
research. The plan underlying the design and equip- 
ment of the Section has bean to provide facilities for 
oe ee eee OF GI Dut Vie highest aca vty 
most of the operations normally applied to metals m 
& research laboratory. The maim feature is the 
foundry, a lofty, well-lit room equipped with melting 
furnaces, casting equipment, heat-treatment furnaces, 
& small ber- and sheet-rollmg mill and a suitably 
protected safe for storing active isotopes. Provision 
has been made to handle active metal in quantities 
up to about 6 lb. Next to the foundry is a combined 
workshop and laboratory for metallographic prepara- 
tions, and next again is & combmed chemical and 
physical laboratory m which chemical analyses and 
measurements of activity will be carried out. The 
Section is approached through a semi-sealed door 
and changing rooms, and is provided with its own 
air-conditioning system arranged so as to produce a 
slightly negative presure. This avoids the possibility 


which is kept at a slightly positive 
own system of air circulation. At selected pointa in 
each room, openings to the extract duct are provided, 
to which extensions to hoods over machines and 
other I t may be attached. The rooms are 
1 to be easily washed down, and have floor 
ducts and sinks down whioh all active liquid passes 
to delay tanks situated under a separate pump house. 
te sinks and drains are provided “or non-active 
liquids (for example, cooling water from pumps, eto.). 
Warning bells and klaxon alarms are incorporated 


in the air-conditioning and delay-tank systems to 
indicate ahy abnormal feature of their operation. 

The upper floor is designed for X-ray diffraction . 
studies of metals and for electron microscopy. The 
main feature is a single, very large room divided by 
means of easily removable partitions into a number 
of cubicles and small laboratories, each of which is 
intended to contain & single piece of equipment and 
oan be independently darkened. In this way the 
need of the individual worker to have sole control of 
his own equipment ig combined with adaptability. 
As a corollary to the use of removable partitions, all 
services in the Section are carried in a carefully 
planned system of wall and floor ducta. In addition 
to the standard services provided throughout the 
building, there are, in this Section, a circulating 
system of olean distilled water at 650 lb./ag. in. 
pressure and 20-25° ©. temperature for cooling 
purposes, and a quiet phase of 280-volt a.c. for 
apparatus requiring short-term mains stability. 
Among the pieces of equipment at present installed 
may be mentioned unita pri ily intended for 
standard X-ray techniques, two sets for Geiger- 
Muller counter work for high-precision measurementa 
of diffraction-lme intensities and preferred oriente- 
tion, one set for work requiring a flpe-foous source 
of radiation, electron microscope and a soft X-ray 
spectrograph with a recording microphotometer. 

In his I address, Sir Lawrence Bragg 
referred to the history of the Division, going back to 
1901 and to the succession of eminent men who had 
filed the post of superintendent—Sir Harold Car- 

ter, Dr. W. Rosenhain, Dr. O. H. Desch, Dr. C. 
Syke and, at pront. Dr, N. P. Allan He then 
went on to say: “I am particularily pleesed to be 
opening Hos RI. bees al conu 
main interests are related to interests of my own. 
One Section wil be devoted to X-ray work, par- 
ticularly on metals, and I should like to remind you 
how greatly our country has contributed to this 
field; in fact, it has been at times almost a British 
monopoly. Brilliant work on alloys was started by 
Westgren and in Sweden in the early days, 
but ıt fell to Owen and Preston here, and to Bradley, 
who was then with me in Manchester and afterwards 
came here, to develop the ient study of the 
etructure of alloys which has helped us so much to 
understand them. Sykes also made contributions to 
the theory of alloy structure. His experiments and 
the theories by Williams enabled us at 
to start the investigations mto the 
order-disorder phenomena, which have exerted a 
great influence in the study of many other problems 
of the solid state. The X-ray study of alloys is a 
rich field to explore, and it is proper that there 
ahould be & strong centre of this work-at the National 
Physical Laboratory. 

“Another fascinatmg line which you are to develop 
here is the application of tracer techniques to prob- 
leme of metal physics. Metal physics is an extra- 
ordinary subject; there is such & vast accumulation 
of empirical knowledge about the behaviour of metals 
and so little satisfactory theory behind it. It is an 
extraordmary position for a subject which has such 
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immense technological importance. This seems to 
me to be an ideal activity for the National Physical 
ieee You will have a special laboratory 

or the purpose and will find by experience 
bun ee ae T You will 
be marking a trail which it will be easier for others 
to follow”. 

Sir Lawrence then said it must appear he was 
claiming & finger in every pie; but ceramics are 
long fasomated X-ray analysts. Minerals are struc- 
tures of great stability and resistance to change, and 
these are just the qualities needed for refractories. 
The juxtepoeition of the ceramics and X-ray sections 


seemed to him oo 8 riate, pide ool- 
laboration Peu de a be sens 

He concluded: ‘The National Physical i15 us 
was founded to keep the country's standards, but ib 
has oome to have another function, that of setting 


standards in experimental investigation. It ought 
to preserve a judicial and i attitude, 
contain equipment which is & of ita kind, and 


be a centre to which one oan go for advice, advice 
which depends upon an impertial review of what is 
going on all over the country and a readiness to 
adopt the best ideas whatever their source. With its 
unique position it has a great part to play in the 
E Ou qu eee ec en ee 


yocp erm 

performed by Sir Lawrence using & presentation key, 

made in the Division, of titanium and ornamented 

with eight other metals, each of which ted 

some major research or devel activity of the 
Division during the fifty-three years of its existance. 
H. A. SLOMAN 


UNIMOLECULAR GAS REACTIONS 


A E a T E Ea 
unimolecular reactions and its applications to 
io reactions was held in the Department of 
, University College, London, on December 
4. Dr. N. B. Slater (Leeds) opened the discussion by 
describing his approach to the blem. If ib 3s 
assumed that a molecule has a few unstable states 
(r) of high energy which have lifetimes L,-!, then if 
pr is the probability of the rth state, the effective 
collision frequency per molecule and & the rate- 
constant, 





(1) 


At high pressures (w 2» Lr) the majority of en 
moleouloe wil be deastivated, and (1) soos to (2) 


k= 3 pL; (2) 
T 


The reaction-rate is thus the rate at which a molecule 

possessing &t least an energy E, attains & critical 

tion. The artical tion may .be 

taken as & large extension of one of the internal 

co-ordinates of the molecule. Treating the latter as 

@ Classical vibrating system, it oan be ahown! that 
the rate of reaction is given by 

km y — E y 3 

c exp (— #,/RT) (3) 


(4) 
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The y, ate the vibration of the molecule 
and a; the amplitude factors, both of which are 
constants of the molecule in question ; Els 
aritical extension of the oo-ordinate 
decomposition, and #, the activation energy. 
attempt is made in the theory to calculate E,. 
At low pressures the rate of dissociation becomes 
of the game order of magnitude as the rate of de- 
activation, and so (1) no longer reduces to (2). 
However, on the basis of the t theory, 1b i8 
poasible to develop from (1) an expression for k/ko, 
the ratio of the rate at any pressure to the li 
rate at high preasure*. Calculations have shown that 
small molecules should show first-order kinetics only 
sa se ur Sac i ner eo 
bemg necessary to e first-order rates below & 
preesure of one & zn . Dr. Slater showed that 
the rete as given by (3) and (4) is essentially repro- 
duced &t high temperatures by a quantal treatment 
and that theee expressions are little altered by taking 
account of anharmonicity of the vibrations. The 
relation of the theory under discussion to that of 
Kassel and to the transition state theory was 
described. 


Dr. A. F. Trotman-Dickenson (Manchester) gave 
a critical survey of the experimental field. He stated 
that, in his opinion, only eight decompositions have 
been reasonably fully investigated over & large range: 
of pressure, which undoubtedly exhibit quasi- 
unimolecular behaviour: they are nitrous oxide, di- 

OH oie. xide, fluorine oxide, 
Rb C,H,, oyolo-C,H,, and oyclo-C,H4. The 
itions® provide the most straight- 
rsa examples of the dependence of a unimolecular 
rate-constant on pressure. The observations could 
not be explained on the original Hinshelwood- 
Lindemann theory. But either the Kassel theory or 
the Slater theory will flt the results for cyclopropane 
very well, though the latter theory is m to be 
erred because no arbitrary parameters are intro- 
oed. A table of the relative efficiencies of various 
ee taining the rates of five reactions 
wn by Dr. Trotzman-Dickenson, from which 
it can be inferred that ‘kinetio theory’ oollisions 
between two complex molecules result in an equi- 
librium distribution of internal energy between the 
molecules, whereas I is attained in only 
one collision in ten of nitrogen with a complex 
molecule. 

The pyrolyges of alkyl chlorides were discussed by 
Dr. K. E. Howlett (Bedford Oollege, London). 
Although two mechaniams—auonimolecular and radical 
chain—have been observed, about ten compounds 
studied have proved to be pure unimolecular. .In 
each case, aritical pressure regions exist, and the 
number of degrees of freedom required to &ooount 
for these are reasonable’. Inert gases, while having 


NO 


no effeot n the high-pressure rates, are capable 
in Various of mg the low- rate 
to the high-preasure value. Hthylene has been found 


to be the most efficient in transferrmg energy, and 
helium the least’. Further, the efficiencies appear to 
be of the same order as predicted by the kinetic 
theory, in marked distinction to the calculations of 
O. Zener. It is also observed that the range of 
efficiencies is never very great. Fmally, Dr. Howlett 
reported that Miss A. M. Goodall has found the 
inhibited decomposition of trichlorethylene to 


-be & homogeneous second-order, non-cham pro- 


coes, in accord with Slater’s 
molecules. 


predictions for small 
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Dr. F. J. 8tubbe (Oxford) dealt with the pyrolysis 
of hydrocarbons. A limiting reaction-rate in the 
presence of inhibitors is observed, which is inde- 
pendent of the nature of the mhibitor and identified 
with a molecular process. The rates are found to be 
preesure-dependent. Two modes of decomposition 
are found, as typified by ethane and n-pentane. In 
the former case the activation energy is mdependent 
of pressure, and there is & single transition from 
second to first order as the preasure rises. In the 
latter case the activation energy falls as the pressure 
rises, and the reaction order changes from two at 
low preasures to one, then towards two and finally 
reaches one again at high pressures. For compounds 
like n-pentane, the rate oan be divided into two terms 
each oo to a unimolecular reaction, one 
of which (predominant at low pressures) is ohar&o- 
terized by a high H and A, and the other (pre- 
dominant at high ) is characterized “by a 
low EZ and normal A *. In the latter case, it is sug- 
gested that the activation process is essentially 
confined to a C—O bond, whereas, in the former, 
C—H activation is involved as well. This is assumed 
to give rise to a multiplicity of reaction paths, 
corresponding to the carbon nucleus being sur- 
rounded by a mobile sheath of hydrogen atoms. 
ri eM E 


occi rl ——Á—Á— —— 
nitrio oxide &s & chain inhibitor was deeoribed by 


Dr. B. Gowenloak (Swansea). Under these conditions ' 


both & nitroeo and an oxime were obtained 
in the ucts’. In the case of dimethyl mercury* 
the tion energy was about 6 kcal. mole" less 


bonds and A was of the order of 10!* geo.-!. The 
Increase In the frequency factor corresponds with 
the spreading of the activation energy over two 
bonds. 


Further evidence m this connexion was provided 
by Dr. E. Warhurst (Manchester). While diphenyl 
mercury behaves like the dipropyl mercury com- 
pounds, phenyl mercuric chloride and bromide show 
the same type of behaviour as dimethyl meroury. 
This series of oo 


I Further 
frequency factors of 1014 1014 Be0.-1 coupled with 
‘high’ activation energies is provided by a series 
of oerbonyl.oonteinig oompounds studied by M. 
Srwarr and his oo-workers. 

Dr. H. O. Pritchard (Manchester) pointed. out that 
an explanation of the observed differences in 
behaviour of dimethyl mercury and di-tsopropyl 
meroury upon pyrolysis would probably have to 
await & further in ion of the vibrational 
spectra of di- Is. uncertainties m 
the strengths of C—H bonds make it possible that 
the activation energy for the di-tsopropyl mercury 
decom: on may be significantly greater than the 


azomethans, where the activation energy is approx- 
imately double the sum of the dissociation energies 
for the two N—CH, bonds. However, in this case it 
ia reasonable to assume that the activation energy 
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is all concentrated in one N—CH, ponies ne 
frequency factor is only 10!4 seo... 

The oase of dimethyl mercury was referred io 
agam by Dr. L. H. Long (Exeter), who reported an 
activation energy for the unimolecular deoompoaition 
in excellent agreement with that of Gowenlock, 
although obteined by a different technique. As was 
also noted by the previous two speakers, the frequency 
factor tends to rise with moreasing pressure 

Dr. J. O. Hirschfelder (Wisconsin) emphasized the 
mmportance of & theoretical caloulation of energy 
transfer at surfaces. There is strong experimental 
and theoretical evidence to mdicate that molecules 
obtain their energy of activation by collision ‘with 
the walls rather than with other molecules in the 
gaa peel This would require a considerable modi- 
cation of the Slater theory and lead to somewhat 
different results. In connexion: with the Eyring 
theory of bimolecular reaction-rates, Dr. Hirschfelder 
underlined the necessity of allowing for rotation in 
the activated complex. With the H,I, complex, for 
example, unleas this factor is allowed for, the rate 
comes out too small by a factor of about 1/800. A 
value in better agreament with experiment is obtamed 
if rotation is considered. It is to be hoped that the 
future development of reaction-rate theory will 
Include both unimolecular and bimolecular reactions 


in & uniform treatment. — 
a ae 
D DN 8 


Some resulta of 
alkyl bromides carri 
and P. J. Thomas and Mr. G. D. Harden were 


whioh, however, may be elimmated by the use of 
cyclohexene as an inhibitor. In all cases of unimole- 
cular ion, the frequency factors are of the 
order -of 101? geo.-1. An interesting series is that of 
the normal bromides, for which (apart from ethyl) 
the activation energy ie constant and the rates 


appear to approach a limiting value as the chain- 


length inoreases. 

Prof. H. C. Longuet-Higgins (King’s College, 
London) outlmed a tal attack on the problem 
of reaction-rates, which he has been developing in 
collaboration with Mr. P. W. Higgs. In the case of 
a molecule capable of dissociation and which cannot 


be considered as being in a pure quantum state, thee 


outward flux acro a given value of a co-ordinate 
may be calculated. or an assembly of simple 
harmonic oscillators in thermal guch & 
calculation leads to the quantal expreasion for the 
reaction-rate. It is found that at high temperatures 
(the classical limit) equation (8) is recovered, but at 
intermediate temperatures the rate expreasion eta 
from (8); in particular, a finite rate is 

0° K. fe eas a A 
criterion of reaction q > q, would need to be re- 
examined in the light of the experimental oriterion, 
which is the appearance of new chemical species. 
The full solution of the problem in the case of many 
degrees of freedom is yet available. 

The flexibility of Eyring treatment in ite 
ability to acoount for a wide variation in v was 
referred to by Dr. B. Atkmson College of 
Science and Technology, London). value of v 
can be in deca dou urls 
molecule in the transition state and low values in 
terms of & ‘stiffening’. 


¢ 


— 
E 
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A number of pomta emerged as to the present 
state of knowledge of unimolecular reactions. In the 
first place, there now seems to be & large number of 
well-established gas-phase unimolecular reactions. 
Secondly, experimental investigations of the low- 
pressure region have enabled relative collision .effici- 
encieg for energy transfer to be estimated. Thirdly, 
there appears to be quite a wide range of 
factors. Fourthly, it is desirable to extend the 
theoretioal treatment along quantal lines. Finally, 
recognition of the possible multiplicity of reaction 
paths may be.a fruitful line of approach. 

The meeting closed with an expression of gratitude 
to Prof. C. K. Ingold, of University College, London, 
through whose mterest the conference was made 
possible. 


* Chilton, H. T. J., and Gowemlock, B. G., J. Chem. Soo., 3232 (1053). 

B. G., Polanyi, J. O., and Warhurst, H., Proc. Rey. Soe., 
A, 818 (1963). 

* Chilton, H. T. J., and Gowenlook, B. G. (to be published). 

Mrd d EE G., Trens. Fared. Scc., 49, 


n J. HL H G. D., Maoooll, and Thomas, P. J., 
a PEA AL 178 (1083). e 


SCIENTIFIC AND TECHNICAL 
DOCUMENTATION IN TURKEY 


ECHNICAL Assistance projects in Turkey, some 

of them operating, others to come into operation 
if and when funds are available, cover a great variety 
of subjecta: public administration, economic 
Tesearch, civil aviation, statistics, maternal and 
health, diseases control, water resources develop t, 
oil resources development, fisheries t, 
hydrogeology, seiamology, and various others. Biblio- 
graphical and documentation services, needed by 
many of them, are also moluded. 

The National Bibliographical Oentre is one of three 
Unesco projecte under the Expanded Programme of 
Technical Assistance in Turkey. It was set up in 
1952, with the assistance of two library experte: & 
specialist in bibliography, from France, and a4 

ialist m documentation, from the United King- 
om. The Centre is housed at the National Library 
in Ankara end, apart from oo-operating with Tech- 
nical Assistance projects, mamtams close contact 
with government departments, univermty faculties, 
scientific societies, educational institutes, 
stations, industrial undertakings and, of course, 


other libraries. 
The maim objective of the Bibli phical Centre 
ion to all 


scientiflc information and so render valuable service 
to the ion, and to the world. 

With aid earmarked for the Be poe by 
Unesco Technical Assistance, the Centre Ae. dnd 
together a much-needed collection of : 
monographs, bibliographies, catalogues and other 
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library toola in many different languages. This 
useful reference library, open to bona fide research 
workers, has meanwhile become indispensable to 
staff and readers alike. 5 —: 

Under ita regular programme, Unesco - 
lished in Istanbul a branch office of ita Middle East 
Science Co-operation Office, the headquarters of 
which are located in Cairo. The Istanbul Office acts 
as an outpost of Unesco in Turkey, and among its 
activities has been the ad hoo ly of scientifle 
information requested by Turkish scientific workers. 
The United States Information Service offers 
similar facilities within the range of United States 
sources. The Middle East Science Co-operation Office 
in Cairo issues an abstracting journal in the English 
language which covers the Middle East countries and 
includes several periodicals published in Turkey. 

Fuller coverage of Turkish periodicals in the pure 
and applied sciences, technology and so on, is now 

i iyo Makaleler Bibliyografyası” 
(“Bibliographie des articles parus dans les périodiques 
turos”’), issued by the National Bibliographical Centre. 
Tt is published at irregular intervals, is arranged by 
Universal Decimal Classification numbers, with the 
titles of articles in Turkish and French, and has an 
author index. Translations or abstracts of speorfled 
papers, and microfilms of the origmal texts, are 
supplied on request. 

As a means of meeting and co-ordinating incoming 
demands for foreign articles which may be available 
in Turkey, the Bibliographical Centre has compiled, 
and keeps currently up to date, a union catalogue 
of foreign periodi in Turkish libraries. It is now 
In its second edition. 

Scientific papers published in other journals are 
obtained as microfilms from abroad, against PD 


March 1958, between the National Bibliographioal 
Centre in Ankara and the Centre National de la 
Recherche Scientifique in Paris. This placés at the 
disposal of Turkish men of science a substantial part of 
the world’s scientific literature, and makes Turkish 
contributions available to scientists in the West. 
The microfilm laboratory at the Turkish National 
Library, previously almost exclusively engaged on 
the copying of I has adjusted iteelf 
admirably to the new tasks, and a microfilm camera 
from Britam. 

Approach to documentation may be two-fold— 
short-term and long-term—one taking oare of 
immediate needs and the other making provision for 
potential requirements. It has been porey of 
the Oentre to prepare for both, trying to justice 
at the same time to border-line cases, of which there 
are many. 

Inquiries for documentation were received from 


oul products; and industrial 
workinen’s compensation—to mention only a few. 
It had, moreover, been between Unesco and 
the World Health Organization, also repreeented in 
Turkey, that every possible should be given to 
medical libraries and medi documentation m 
Turkey. The Bibliographical Centre was also called 
upon to act as liaison for a direct approach between 
research and study projecta in Turkey and their 
opposite numbers elsewhere. An agricultural researoh 
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station was referred to the Food and Agriculture 
ization ; an industrial information unit in 
touch with the Department of Scientific and Indus- 


in the terms of Technical 
started on the right lines". 


“the 
Luci. Monorr 


LATERITES AND BAUXITES OF 
ANTRIM 


HE first memoir to be published by the Geo- 

logical Survey of Northern Ireland*, prepared 
by Mr. V. A. Eyles and other workers, will be 
widely recognized as a contribution to the geo- 
ohemistry and mineralogy of laterite and bauxite 
of Ing Importance and permanent value. 
Equally weloome will be the i companion 
volume on the detailed geology of these rocks as they 
oocur in the Interbasaltio Horizon of Co. Antrim. 
lhe preeent work deals with the nature of the 
chemical concerned in the proceas of 
lateritization and of the composition of the Inter- 
basaltic lateritio rocka themselves. The latter were 
formed during a prolonged pause in the Tertiary 
volognio activity responsible for the Antrim basalts. 
At an early stage in this Interbesaltio iod there 
was a brief recrudescence of aaay aoia as 
by the eruption of highly ailicic lẹvas. Intense 
erosion followed, with removal of most of the 
rhyolites and complementary deposition of thin 
sedimenta y oompoeed of rhyolitio debris. 
Towards the end of the lateritization period a thin 
coal seam was formed from the vegetation that 
flourished over the area. An interesting note records 
that Dr. J. B. Simpson finds the floral remains from 
& coal associated with bauxite near Portrush to be 


late Miocene or early Pliocene age. This is so much 
later than has hitherto been thought probable that 
the publication of Dr. Simpson’s palmobotanical 
researches will be eagerly awaited. The Interbasaltio 
period was terminated by the outpourmg of the 
Giant’s Causeway and later basaltic flows. At the 
same time, or later, basaltic dykes were intruded, 
and these, cutting through the lateritio rocks, effected 
marked metamorphic 
l l and 
: (a) alteration to lithomarge, 
consisting of kaolinite or halloygite ; and (b) laterit- 
iration, involving further desilication with formation 
of gibbsite (A1,0,.3H40) together with oxides of iron 


were formed m 


separation of aluminous 
from ferruginous laterite has occurred over more than 

* The Composition and Origin of the Antrim Laterites and Bauxites. 
By V. A. e UAM DT T tey IDQNE Uy 
as PU E A pad dare! c po 
Survey of Northern Ireland.) Pp. vi OO. Bel: HLM. Btadonery 
Office, 1052.) 125. Gd. 
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limited areas. Tho vailing types are lateritio 
lithomarges and ferui or siliceous laterites. It 
appears that quartz, originally present in a parental 
rook, may persist unchanged ; the possibilty of, and 
the conditions governing, the total elimination of 
quartz still require further investigation. A chemical 
method, devised and described by Mr. O. O. Harvey, 
iB given for the quantitative determination of quartz 
in the presence of combined silice. 

Much valuable information has been obtained from 
the application of the X-ray diffraction technique to 
Ried enorme The chief minerals 
include mete-halloysmite and kaolinite ; 

nob diaspore); hematite, goethite 


boehmite (but 
and magnetite; and anatase. Chamosite has been 
found m certain parts of the laterite horizon which 
exhibit a greenish tinge. Since the formation of 
chamoeite requires reducing conditions, ite oocurrenoe 
implies that it is a secondary mineral relative to the 
lateritio minerals with which it is now saasociated. 
The sbundance and distribution of various minor 
elements has been determined by Dr. 8. Landergren, 
whoee resulta demonstrate enrichment of the laterites 
m vanadium and probably in chromium. 
Discussing the geological conditions influenoing the 
formation’ of the several hydrated oxides of ahım- 
inium, Mr. Eyles pointe out that the widespread 
distribution and prevalence of the gibbsite type of 
beuxite that this is the variety normally 
developed. presents detailed evidence to justify 
the tentative conclusions: '"'(i) that the formation of 
monchydrates $n large amownis results from a change 
of geological environment superimposed on gibbartic 
laterites after the formation of the latter; (ii) that 
Increased pressure resulting from subsidence, or 
dynamic action, or both, and not rise in 


recognized 
gibbsite and 


monohydrates of alumina; (iii) that while igneous 
Intrusions or lava flows alone may cause localized 
development of boehmits in laterite deposits, preasure 
is probably essential for the formation of diaspore in 


large eg". 

Mr. vies end his colleagues have made this a 
model investigation of ite kind. It is to be 
that their lead will be followed, so that is may no 
longer be necessary to direct attention to the fact 
that ‘descriptions of foreign laterite are not always 
sufficiently complete to permit generalizations to be 
drawn from the facts presented”. ~ A. Horwss 


~ 
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CARNEGIE TRUST FOR THE 
UNIVERSITIES OF SCOTLAND 


ANNUAL REPORT FOR 1952-53 


"s fifty-second annual report of the Carnegie 
Trust for the Universities of Sootland, covering 
the academic year 1952-58*, deals with a period 
before the most recent regulations of the Scottish 
Eduostion Departament for the award of bursaries 
by Scottish education authorities became effective so 
far as the Trust is concerned ; but the executive com- 
mittee to the trustees points out that the amounta 
awarded in terms of these regulations constitute a 


Oommittsee to wor leni 
(Hdimburgh: T. and A. Constable, Lid., 1964. 
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difficult problem for the Trust. 
being received from students 
guardians in the earlier years of its history would not 
have had recourse to the Trust, and each application 
presents a case in itself. Moreover, since individual 
education authorities withdraw the bursary 
for & further year if the student fails to pass all his 
degree examinations at the appropriate time, the 
student often applies to the Trust for assistance 
towards his class fees, and the whole circumstances 
attendant on failure must be reviewed. While, for 
the time being, the executive committee has awarded 
class fees when there seamed to be & reasonable 

of the student's being able to reinstate him- 
self, it shares with the education authorities congider- 
able anxiety as to the total effect of these bursary 
regulations emanating from the Education (Scotland) 
Act, 1946. The 1,30] students assisted during 1952-68 
received £20,003 compared with £15,000 to 1,026 
studente during 1951-52; repayments by former 
beneficiaries were £2,062 from 34 beneficiaries, com- 
pared with £1,085 during 1051—52. 

The amount devoted to the research scheme during 
1962-53 was £82,646, or some £5,000 less than 
during 1951—52, and scho ip awards were made 
more rigorously. The special d for assisting the 
publication of work embodying original research now 
stands at £0,059. Both the scheme recently intro- 


duced to give opportunity for senior members of ' 


university staffs to go abroad for periods of research 
up to one year, and the block ta to the four 
universities to enable members of their staff to use 
their vacations fruitfully in research, whether at 
home or on the Continent of Europe, are regarded as 
successful. Grants were also made to Soottish learned 


universities, to “The Third Statistical Account”. 
A to the report are lista of publications by 
fellows, scholars and recipiente of grants received 
since September 1952, of recipienta of grants and of 
assisted papers, and a résumé of reports upon the 
work of investigators under the research scheme. 

In the mathematical, physical and engineering 
section, Sir Richard Southwell comments particularly 
on Dr. W. Pauls work on the effect of high 
on the properties of semiconductors, Dr. A. G. lo'8 
work on the hodograph method for the problem 
of compressible-flow around corners, and Mr. 
P. B. MacFarlane’s study of Pleistocene changes of 
sea-level. In medicine, I. A. Macpherson has made 
marked progress in studying hæmagglutinstion by 
viruses and its inhibition by bacterial polysaccharides, 
and J. Grieve on the treatment of experimental 
peritonitis in rata with phthaly hathiazole. 

In chemistry, Dr. T. R. R. d’s work on 
- the crystal structure of ammonium biftuoride promises 
to yield valuable information about the nature of 
the hydrogen bond. Dr. A. R. M. Gibb has made 
excellent progrees in synthesixing tropolone deriva- 
tives in his work'on the preparation of compounds, 

related to colchicine, which might 

possess its antimitotic effects but not its poisonous 
properties ; Miss Evelyn E. B. Smith has discovered 
several new reactions involving uridine pyro - 
phate derivatives, and her investigation the 
engymio mechanisms concerned has now gained her 
a Beit fellowship for medical research to study 
enxymio mechanisms at the University of Glasgow. 
Other investigations in chemistry noted in the 
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advisers’ report are those of W. J. Bremner on the 
flow of gases through a porous plug; A. J. Borrie on 
the is of benziectropolone, in which he has 
discovered the effectiveness as a condensing agent of 
a fused mixture of sodium chloride and aluminium 
chloride; R. on the use of radioactive phos- 
phorus to find the rates at which phosphorus is taken 
ps pee den UE nucleotides in the constituents 

the lasm of the liver cells in the domestic 
fowl; and G. A. J. Goodlad on the enrymes found 
in the hver which effect transformations of sugar 

hates. 


of oamoregulation in Salmonids and E. A. Salzen has 
made & good beginning in a study of the rate of 
growth of insect embryos at different stages of 
development. 


AVERAGES OF BRIGHT SUNSHINE 
AND TEMPERATURE FOR GREAT 
BRITAIN AND NORTHERN 
IRELAND 


HE Meteorological Office has recently published 

two pamphlets giving, respectively, averages of 
sunshine and of temperature for Great Britain and 
Northern Ireland during the iod 1921-50*. ‘The 
sunshine measurements are made by the Camp- 
bell-Stokes instrument, which does not record 
sunshine below a certain level of intensity, so that 
the averages refer to ‘bright’ sunshine. The-pamphlet 
gives average annual and monthly totals and daily 
means for the months and the year for 187 stations 
distributed all over Great Britam and Northern 
Ireland. The records show that, on the average, the 
Isle of Wight and the Sussex coast are the sunnicet 
areas, with an annual average of more than five 
hours a day. This area is sunniest in summer as 
well as in winter. The least sunny rural areas are 
north and mountamous districts of Scotland, in 
which some stations average a little leas than three 
hours a day. Sandown had most sunshine in the 
period with an annual average of 1,840 hr., but was 
very closely followed by Worthing, Ventnor and 
Eastbourne. The publication contains useful material 
far the staly of the loan OF suhina. fo the Gente of 
great cities. It is noteworthy that Bunhill Row m 
the -City of London averaged 8-45 hr. a day against 
the 4 hr. of Kew and and Manchester 
(Whitworth Park) 2-9 hr. against 4-1 hr. at Hoylake 
and Southport. The loss of sunshine in cities is 
greatest, both absolutely and relatively, in winter. 
The publication moludes a table oo i the 
averages for 1901—80, 1906-38 and 1921—50 at seven 
well-distributed stationa. The mean daily sunshine 
at DE I p 8-56 hr., was the samo in 1921—50 as 
1901—30, the other stations show reductions of 
up to 0-09 hr. 
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The pamphlet on temperature contains aisha’ 
and annual averages of maximum, mi 
mean, half (maximum plus minimum), m 
in degrees Fahrenheit. The lowest annual average 

tare recorded, 48-5° at Braemar (1,111 ft.), is 

9 deg. below the highest, 52-5? at Scilly. The mean 
July maximum ranges from 73-4? in London to 
57-8° at Lerwick. In January Cornwall has the highest 
maxima, with means of 48—50?, but over moet of 
and Scotland mean maxima are between 

42 and 45°. It is necessary to go to stations at 
heights of more than 500 ft. to find mean January 
maxima below 40° (Braemar 30-4?) or mean January 
minima below freezing point (Balmoral 28:4?). Com- 
or ane ie E 
or the periods 1901-30, 1906-85 and 1921-50 are 
given for seven stations. At all the stations there 
was an increase in mean annual ture of about 
0:5 deg. from the first to the third period. The 
increase, at about 1 deg., was most marked in 
summer. Spring and autumn also were alightly 
warmer; but winter was shghtly colder. It is par- 
ticularly interesting that the differance between the 
mean annual ture of the two periods should 
be so uniform over the whole country. ` 





CORPUSCULAR ECLIPSE IN THE 

F-LAYER AND ITS ASSOCIATION 

~- WITH SOLAR FLARES AND 
M-REGIONS 


By Dr. PRABHAT K. SEN GUPTA 
Meteorological Office, Safdarjung Airport, New Delhi 
and 


"y S. N. MITRA 
Research Department, All India Radio, New Delhi 


HE fact that certam intense magnetic storms 

tend to ocour about a day after the visual 
observation of eruptions (flares) on the sun has led 
to the belief that these storms are caused by the 
arrival of fast beams of corpuscles (which taken as 
& whole are neutral) from the sun having velocities 
of the order of 1,000-2,000 km./geo. The moet direct 
evidence of the presence of fast inooming particles 
has been provided by the observations of Meinel! 
during an intense auroral display on August 18-29, 
1950. By pomting his spectrograph towards the 
Taagnetio zenith and comparing the result with that 
obtamed with the fet inal a towards the magnetio 
horizon, he found t the Ha line had a violet ahifb 
(A 71 A. for the wing and à 10 A. for the maximum) 
which corresponded to a velocity of 8,200 km./seo. 
for the inooming protons. 

In the ionospheric long the effect of the solar 
flares is manifested in form of I of 
fade-outs, which synohronize with the time of the 
flares, indicating that it is the ultra-violet light 
emitted from the solar fare which is responsible for 
the effect. 8. N. Mitra and Mazumdar? found from 
an analysis of Delhi records for the years 1946-49 
that a number of the flares were followed 20—40 hr. 
later by further fade-oute. For example, out of 
thirteen flares of type 8 and 8+, four were &ooom- 
ee ee 
uts occurred 20-40 hr. later. The other six 
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flares were not, however, attended by simultaneous 
or later fade-outa. During the game period, twenty- 
three flares of type 2 had been reported, and they 
found one of these flares to be associated with 
simultaneous fade-out; in two oases the fade-outs 
were delayed by 20-40 br. and the rest of the flares 
were & tly meffective m causing fade-out. 
The delayed fade-outs which are found to set in 
about one or two days after the visual observation 
of a solar flare may be attributed to the action of 
fast neutral beams of corpuscles origmating from the 
flares, and towards the earth with velocities 
of the order of 1,600—800 km./seo. Chapman’ pointed 
out that if a portion of the ionization in the iono- 
Se ee ee 
corpuscular stream, an effect be observable 
during solar eclipse. He showed that a corpuscular 
eclipse should ocour about two hours earlier than 
the optical eclipse if the velocity of the corpuscles is 
taken to be 1,600 km./sec. Later, Chapman‘ gave 
reasons why the ideal conditions for the corpuscular 
effect to be recorded are not likely to be present 
every time. We wish to pomt out that there are a 
number of eclipse observations on record where the 
investigators have directed attention to the presence 
of a corpuscular eclipse in accordance with Chapman’s 
ideas: for example, those of October 1, 1940, at 

by Pieroe'; January 25, 1044, at 
ig & al'; February 25, 1052, at 
Delhi by B. N. Mitra’, and on the same occasion at 
Banaras by 8. B. Banerjee e£ al.'. In Fig. 1, a few 
examples have been reproduoed with the values of 
fef d quaes emp rea ear UE plotted against 
L.M.T. effect is olearly seen in Figs. 
1 (b) and 1 (c) about 2-24 hr. before the optical 
eclipse. 


Source of Corpuscular Streams 

. The presence of the corpuscular eclipse about two 
hours before the optical eclipse provides evidence that 
fast corpuscles are coming with velocities of the order 
of 1,000 km./sec.; but rt does not mdicate whether 
these corpuscles are associated with solar flares or 
other disturbed regions of the sun. Judging from the 
high percentage of magnetic storms and simultaneous 
radio fade-outs which do not seem to be associated 
with any observed flare at all, it appears that there 
may be some other agency on the sun which emits 
the corpuscles in question, for S. N. Mitra and 
Mazumdars found that out of 122 fade-outa recorded 
during the years 1946-49 at Delhi, 81:2 per cent 
gh spate ey saprei M li 

ha egy ae ra the corpuscular radio 
fade-outa M reriun aat ity: 

It is well known that gome of the moderate mag- 
netic storms which seem to have no connexion with 
visible solar flares have a tendency to recur every. 
27 days with the synodio rotation of the sun. These “ 
magnetic storms, also known sas M-storms, have 
been attributed by Bartels* to unidentifled active 
regions of the sun which he calls M-regions. ‘The 
physioal nature of the M-regions has not yet been 
established with certainty, nor have the M-regi 
been yet clearly associated with any prominent 
physical feature on the sun. Waldmeier!* originated 
the idea that the intensity of the O-regions, that is, 
the coronal regions of bright line emission (par- 
ticularly 4 5303), could be used as an index of the 

of M-regions. The analysis of Shapley and 
Roberts" for the years 1942-44 during a period of 
sunspot minimum indicated that the appearance of 
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Fig 1. Vartatson of the F,-layer ion denmty during solar eclrpses 


a bright coronal patoh (C-region) at the east limb of 
the sun was followed three to four days later by 
the onset of M-storms. Trotter and Roberta! and 
Mitller!* confirmed the ideas of Shapley and Roberts 
from the, records of 1952 (which is close to the next 
iod of sunspot minimum) and also estimated the 
to be about three days. Allen! has associated 
the onset of M-storms with the oentral meridian 
pn We a esp eter apes tee 
that corpuscles responsible for the M-storms take 
about one day for intense storms and longer for 
moderate storms to reach the earth. Von Klüber'^* 
supported Alldn's views from his observation of the 
solar corona during:the total solar eclipse on February 
25, 1952, at Khartoum, when a long and intense 
streamer was seen at the east limb of the sun. Wald- 
meier!? from a sorutiny of the 1939-40 
observations that the M-storms occurred about one 
day after the central meridian passage of the bright 
coronal patches. Later he expressed the view that 
the bright coronal regions were only partly responsible 
for M-region activity, which he believed on further 
consideration to originate in the neighbourhood of 
large sunspot groupe after the disappearance of the 
spots. He also direoted attention to the fact that as 
long ag new spot groups did not appear, the areas 
. vacated by spots were associated with stationary 
` prominenoes and coronal streamers. Maxwell!’ cited 
an example when M-region activity developed 27 
Sere er oe ee ete ee NIORT ee 
associated with a decaying sunspot group 
The leason of these "ubere i cae & 
thet the mystery of the M-regions on 


to be 
gun is still 
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unsolved. But they bring out clearly the inferenoe 
that the M-storms develop as a result of a cor- 
puscular effect, the corpuscles taking, according to 
different views, about one to three days to reach the 
earth. (Wulf and Nicholson™ have, however, sug- 

that the M-storms are caused by mtefise 
ultra-violet light from areas of bnght calcium and 
hydrogen flooouli when app at the east limb of 
the sun.) The correspo velocities would be of 
Ge ae CFI OK cee ce The strength of the 
storm would obviously be governed by the speed and 
intensity of the corpuscular stream. 

The moderate M-storms have been known to 
persist for months through several rotations of the 
sun, indicating apparently that the slower corpuscles 
with velocities of 800—600 km./sec. are predommantly 
emitted by the M-regions. Thee slower particle 
streams, if they exist, should give rise to a similar 
corpuscular eclipse in the variation of fF, about 
four to six hours earlier than the oorresponding 

provided such particles are able to 
F,-layer. Fortunately, the analysis of 


widely different stations, and quite 
of each other, confirms this view. A 
ete at Figs. 1 (a) and 1 (c) quoted above shows 
that at about 5 hr. before the time of maximum of 
optical ealipse there was a significant drop in the 
curves, which could be i as 8 corpuscural 
eclipse due to corpuscles having velocity of the order 
of 640 km./sec. Smith-Rose!® haa also reported that 
the observations carried out near Mosoow during 
the eclipse of July 9, 1945, indicated the presence of 
@ corpuscular eclipse corresponding to velocities of 
the order of 450—600 km./seo. Only a few cases were 
available for which the expected time of oocurrenoe 
of eclipse ha to lie within the 
daylight hours. It was also found that in a good 
many cases the observations had not been extended 
to cover the period when a corpuscular eclipse could 
be detected; such an effect at about five to mx 
hours before the time of optical eclipse was not 
But the records of Hasrang!* (Fig. la), 
8. N. Mitra’ (Fig. lo) and the report of Smith-Rose 
provide positive evidence that the slower corpuscles 
responsible for the effect take about three days to 
travel from the sun to the earth. 
A feature of considerable mterest is brought out 
in the observations of 8. N. Mitra’ (Fig. lo), TE 
shows the 


of maximum of the opti Mie on ife. 25, 
1952. This result indicates that there were two 
predominating groupe of corpuscles on that occasion, 
one of which had a velocity of about 1,300 km./sec. 
and started one day earlier on the sun, and the other 
group & velocity of about 640 km./sec. and started 
about 24 days earlier on the sun. B. 8. Banerjee ei al.’ 
obtained the effect due to a corpuscular eclipse at 
about 24 hr. earlier than the optical eclipse on the 
same occasion at Banaras; his records do not extend 
sufficiently to show the other corpuscular eolipee. 
It may be mentioned in this connexion that according 
to the observations of the Solar Observatory, 
Kodaikanal, there were no solar flares durmg 
February 1952, and therefore neither of the oor- 
puscular could be associated with any flare 
palit LE ut marked magnetic and ionospheric 

vailed on February 23, 24 and 25, 
1003, no banos provid the influenoe of corpuscular 
streams associated with M .-regions. 
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between the sun the earth and thus may enable 
them to enter the earth’s domam. For a velocity 
slightly smaller than the aritioal velocity, the path 
may be widely different from a straight one, and 
thus it may be greater than the actual sun—carth 
distance. This may cause considerable reduction 
of the velocity. In conclusion, the suggestion is made 
that in future eclipse expeditions the observation of 
the P,layer of the ionosphere should be started at 
least seven hours earlier than the moment of totality. 
_ Our thanks are due to Prof. M. N. Saha for his 
interest. [Jan. 4. 
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VASCULAR PLANTS COMMON 
TO THE ARCTIC AND THE 
BRITISH ISLES 


By D& NICHOLAS POLUNIN 
Gray Herbarium, Harvard University, Cambridge, Mass. 
OM E fourteen years I published?" ana 
analyms of ''Arotio Plants in the British Tale 
partly outdated, British floras and, on the other, on 
such vascular plants as were known to occur north 


of lat. 75° N. Sixty-two species or geographical 
varieties (subspecies) in the native British flora as 


making a total of forty-seven 
characteristic of opan habitats), a further eight were 
characteristic of other habitate but frequently found 
in open areas in both regions (making a total of 
fifty-five which are to be found in open habitats), 
and only the remaining seven of the sixty-two were 
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marsh or ‘heath’ planta usually. confined to these or 
other closed communities. Thus the great majority 
(715:8 per cent) chiefly in the absence of oom- 
petition and no lees than 88-7 per oent are frequently 
found in at least ecologically ‘open’ situations both 
in the north and im the south, while some of the 
remainder may occasionally be encountered in such 
habitats in the Arctic. 

Apart from more floristic exploration in the British 
Jales and the Arctic, in.both of which a great deal 
has been accomplished since 1989, the main needs 
before a more worthy analysis of the situation could 
be made were (1) a proper or at least ‘working’ 
delimitation of the Arctic, (2) a modern flora of the 
Arctic based on such a delimitation, and (3) an 
up-to-date British flora. With (1) I have long been 
concerned and, although far from satisfied with the 
result, have latterly ventured to publish my sug- 
gestions (by special request, “although s i 
that in time inoreased knowledge of local flora, 
precipitation, total heat, and the incidence of frosta 
as well as the combination of wind and oold known 


~ 


mdicates the southern bo ( 
proposed subdivision of the latter for -phytogeo- 
graphical citation into ten sectors (the longitudinal 
subdivision into low-, middle-, and high-arotio zones 
cannot yet be mdicated). At (2) I have been i 
off and on since 1040, with the result that I now 
have virtually . completed a “Ci lar <Arotio 
Flore" (to be lished by the Oxford University 
Press) of all families, genera and ies of 
vascular plants that are known to reach the Arctic 
as delimited in (1): & proper critical treatment 
mvolving lower taxa will have to await the avail- 
ability of far more Siberian material than is at 
present open to the Western world. Prerequisite (8) 
has recently bean covered by the publication of 
Clapham, Tutin and Warburg’s weloome “Flora of 
the British Isles’’*, to which should already be added 
further pertinent species’. Consequently, a far more 
adequately based analysis of the species of vascular 
planta common to the Arctic and the British Isles 
oan now be made. 

- Taking in general a rather broad, ‘conservative’ 
view of specific limits, I have computed that 874 
ee ee 

e Arctio (according to my largely ad hoo delimite- 
tion). Of these, 838 are native and 41 appear to be 
established aliens. Of the latter, 38 oocur as natives 
in the British Isles acoording to the latest reckoning’, 
as does probably another not recognized therein, 6 
more oocur in the British Isles as aliens, while at 
least 8 native arctic species seam to be well-estab- 
lished introductions in Britain. There a to be 
only a single recognized arctic alien that 1s unknown 
in Britam in anything approaching a wild state, 
though probably ther will be recocnikdd shen the 
northern perte of Siberia, particularly, become better 
known to Western botanists. 

Of the 833 species of native arctic vascular plants 
at present l no lees than 207 oocur in the 
native British t ieu n AN des er dire 
& very substantial ‘elament’ and, in addition, two ~ 
more to occur but are now apparently extinct. 
spi oi ocdersA ien ibaca dac pass SURE 
have had to be made to get over differences of opinion 
aa to specific limita, especially where insufficient 
herbarium material was available for practical 
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Fig. 1l. Worth polar regions, showing propored debmitation and subdivision of tbe recho 


clarification; the result when we add introduced 
plante is that 300, or more than 85 per cent, of 
the ies of vascular plants so far known to 
inhabit the Arctic occur also in the British Isles. 
This exchides supposedly extinct species but includes 
aliens; even if the latter, too, are excluded, just 
over 32 per cent of native arctic vascular species 
are known in the present-day native British flora. 
Of the remainder, stimulated by news of several recent 
discoveries, I have selected the fifty which seem 
to me most likely to be found in the British Isles in 
the future*. The majority of these are plants of open 
Boll or other habitata where there is little or no 
competition with other species, and almost all are 
able to grow in such situations in the Arotio. - 

It remains to make an analysis, primarily along 
the lines a ted previously from much less 
adequate data", of the 309 species of vascular planta 
D ee eee 
the British Isles. Representing introduced species are 
all those supposedly transported by man to the 
:regions oonoerned— whether by the Norsemen many 
centuries ago or by others quite recently—so long as 
they appear to have become established m a more 
or leas wild state, and whether introduced to the 
Arotio or Britain or both, In oases of serious doubt, 
as, for le, where & normally introduced species 
could, so as the habitat or oollection-label 
indicated (or failed to indioate), be considered as 

ps locally native, it hag been counted as intro- 

80 as not to weigh unfairly on the side of the 
natives. But when a normally mtroduced species 
appears to be native in even ane place in the Arctio it 
has been counted as native therein. 

The following categories and representations were 
recognized in this new analysis. 
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: (1) Plante commonly of open 
' soil or rocky, eto., habitats with 
little or no competition (although 
humus may be plentiful) (a) 
Found in all three latitudinal 
arctic zones and of wide dis- 
tribution meridional m the 
Arotic (oocurring in at least 5 of 
the 10 sectors mdicated m the 
map). Total 47 (all native). 
(b) Oocurring northward at least 
to the middle-arctic zone and 
found in at least 3 sectors (of. 
map). Total 28 (all native). 
(c) Limited to the low-arotio zone 
or otherwise of restricted dis- 
tribution in the Arctic. Total 59 
(inoluding 25  introduotions, 
namely, 19 introduced in the 
Arctic, 1 in Britain, and 5 in 
both). 
(2) Planta of sea-ahores or lake, 
eto., margins (including aquatics) 
with littl or no oompetition. 
Total 48 (all native). 

(8) Plants to be 
open areas but characteristic 
of closed habitats. Total 80 
(including 15 introductions, 
namely, 13 introduced in tho 
Arctic, 1 in Britain, and 1 in 
both). 

(4) Plants usually restricted 
to olosed habitats. Total 48 
(including 2 introduotions, 
1 introduced in Britain and 1 in the 


hs 


found m 


Arctio). 
It is thus seen that, of the ies of vascular 
plants common to the Arctic the British Isles, 
a total of 172 or 55-66 per cent are to at least a 
considerable extent ‘open soil’ plants or their oom- 
pebition-eoo equivalents, and a further 89 
(making a total of 84-46 per cent) are fairly frequently 
to be found growing in such circumstances. Although 
these percentages are lower than those formerly 
computed from a much more limited flora’—as was 
to be expected particularly in view of the preponder- 
ance of open habitats in the Far North—the latter 
one 18 only slightly lower. This confirms the earlier 
suggestion that the majority of British vascular 
plants which reach high latitudes grow largely where 
there is little or no ition, while the vast 
majority of them are fairly frequently to be found 
in such circumstances—in the south where closed 
vegetation is the general rule as well as m the 
Arctic where it is not. Hven of the 48 remain- 
ing genase normally restricted to heathy, marshy, 
or other closed habitats, a considerable proportion 
are occasionally to be seen growing in ‘open’ 
areas. M 5 
Further notes and. details will shortly be published 
in Watsonia—inoluding, in line with the policy 


followed on the previous occasion, lista of the species 
of planta m of the above categories. 
1'The Arctic In the Flora” (abstract), Proc. Linn. 
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LETTERS TO THE EDITORS 


piggies gk not hold themselves responsible 
or opmuons expreseed their correspondents. 
a Ee ee 


Radio Emission from the Perseus Cluster 


T A RADIO source the position of which coincides 
closely with the cluster of extragalactio nebule in the 
constellation of Perseus has been observed Ryle, 
Smith and Elsmore!, by Mills’ and by ury 
Brown and Hazard’. The last-named authors have 


41° 85 
41° 28’ 
«— NGC /275 
41° 15’ 
osh 16m. 208. 408. osh. 19m. 


(&) 
Figure showing the position and 


suggested that the observed radio emission is to be 
associated with the cluster as a whole, and they 
have pointed out that on this hypothesis there is an 
important discrepancy between the average radio 
emission of the individual leg Of the cluster 
and that of nearby galaxies. e and Minkowski‘, 
on the other hand, have that the radio 
source should be identified with NGO 1275, one of 
the members of the cluster. This nebula, like that 
ee a ee E 
is probably another example of two i 
oolliaion ; ka towers ipeotrum oontama Ture of hig 
structure suggesta that a collision 
has taken place between an elliptical and a spiral 
nebula. 
Experiments to decide which of these two hypo- 
theses is correct are important since they might 
provide information concernmg the radio emission 
&ocompenying & collision of this type ; alternatively, 
if the radiation were found to originate in the oluster 
as & whole, it would have importance in connexion 
with the relation between the visual and radio 
magnitudes of extragalactic nebuls. 
The angular diameter of the whole visible cluster 
is approximately 2°, whereas that of NGO 1275 is 
only 0-7’. Measurements of the angular diameter 
ee dei 
between the two possible inter- 
Bu is If the source proved to have small 
angular size, ita association with NGO 1275 
might be confirmed by accurate positional measure- 
menta. 
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' Observations with the new Oambridge radio tele- 
goope* have been made on a wave- of *3-7 m. 
using interferometer apertures of 14 à and 1572. On 
the tion that the radio emission was pro- 
duced by the in ted effect of all the component 
members of the o , the angular distribution of 
intensity was caloulated from optical counts of 
nebule in the cluster. For & source having this 
distribution, the apparent mtensity which would be 
observed with an aperture of 1572 would be 7 per 
cent of that: obtamed with a 14 A aperture. If, on 
the other hand, the radiation origmated in NGO 1275, 


43* 





osh. 12m. osh. 20m. 


08h. 16m. 
BA. 


(b) 


and ltmtta of error of the radio source obtained with the 157 A aperture in relation to 
(a) NGO 1276 and (b) the Perseus cluster as a whole. (Hpoch 1950.0) 


the intensities observed with the two apertures would 
be the same to within 4 per cent. The results obtained 

are summarized as follows : 
Aenal spacing 


A 
144 16 x1 Wan (oye = 
157 A 12 x 10" W.m.-* (of 


These resulte show that about 75 per oent of the 


ion Gbiained 
with the high reeolving power and that of NGO 1275 
shown in the nnd a disc strong confirmation of 
the identifloetion by Baade and Minkowski. 

The intensity produced by the remaining galaxies 
of the cluster is approximately 4 x 10-955 W.m.-! 
(c.]B.)-1 ; this is in good agreement with that derived 
on the assumption that there ia & constant ratio 
between the optical and radio emission of extra- 
galactic nebula. : 

These observations were undertaken as of a 


cie uad of research supported in the Osvendish 
boratory by the Department of Boientilo and 
Industrial Research, to which one of us (J. E. B.) is 
indebted for a maintenance allowance. 
J. E.1BALDWIN 
B. FLS MORE 
Oavendish Laboratory, 
Cambridge. March 6. j 
By uq G. and Higmore, B., Mom. Not. Hoy. Astro. Bet; 


* Wiis, B. Y., Awa. J. Sol. Rees., A, 5, 266 (1082). . 

* Brown, E. Hanbury, and Hazard, O., Phil, Mag., 43, 187 (1052). 
i Baade, W., and Minkowski, R., Astrophys. J. (in the press). 

! Ryle, IL, and Howish, A. (in preparation). 
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Intensities of Discrete Radio Sources in 
Cygnus and Cassiopela at 22-6 Mc./s. 


It is i t both for the understanding of the 
nature of localized radio sources and the determ- 
ination of interstellar radio absorption to extend the 
measurement of the spectra of the sources to aa low 
radio-frequencies as possible.  lonoepherio trans- 
mision. sets a limit, but by choosing 
too close to the oritioal frequency, 
observations to days of low ionospheric disturbance, 
reasonably accurate measurements may be obtained. 
In this way, we have recently made measurements at 
& frequency of 223-6 Mo./a. (A — 18-8 m.) by means 
of an interferometer consisting of two aerials spaced 
in the east-west direction at 20 wave-lengths apart, 
thus ing lobes in the serial pattern at intervals 
of about 3°. Each aerial consists of an array of six 
full-w&ve dipoles giving & vertically directed beam 
of width + 22? and + 9? in the north—south and east- 
west directions respectively. The recording apparatus 
is a simplified form of the type described by Machin, 
Ryle and Vonberg!, whereby the reoeiver is oontinu- 


Reoordings of the intensity of the disorete radio 
sources in Cygnus and Cassiopeia were made between 
June and November 1953. I io conditions 
frequently caused violent amplitude fluctuations, and 
at times there were not only severe decreases of 
intensity but also mocreases from the undisturbed 
value by & factor of two or three. In determining the 
absolute Intensity of the sources, only those records 
were used where the fluctuations were of negligible 
amplitude, and this oocurred on more than thirty days 
during the period of observation. The absolute 
intensities of Cassiopeia and us were respectively 
9-4 x 10- and 4-6 x 10-* watts m.~ (o./a8.)1 with 
an r.ms. error of leas than 20 per cent, excluding a 
possible systematic error in aerial gain. If the sizes of 
the sources are taken to be those determined by Han- 
bury Brown, Jennison and Das Gupta”? at 125 Mo/s., 
the brightness ture of Cassiopeia at 22-6 Mo./s. 
ia about 6 x 10* deg. K. and that of Cygnus about 
9 x 10° deg. K.; it is poesible that the sources 

be more extensive at the lower frequency 
and the brightness temperature correspondingly 


ooo ee obtained at 22-0 Mo./a. have 
been plotted m Fig. 1, with the mtensities 


re, Hanbury Brown and 
- Harard*, and Mills’, and the results indicate that the 
intensity continues to increase as the frequency is 

decreased. The spectrum of Cassiopeia follows & law 
. of intensity proportional to uu “13, The 
‘spectrum of Cygnus, on the other hand, closely 
follows the same law as Cassiopeia at higher fre- 
quencies but, at low frequency, appears to deviate 
by about 20 per coent. The accuracy of the measure- 
ments of absolute intensity are probably only of this 
order, but the reality of this deviation oan be tested 
by comparing the more accurate relative values of 
, the intensities of the two sources obtained by those 
“ observers who, on their particular frequency of 
observation, have used their apparatus to measure 
both sources. These ratios are shown in Table 1, 
which again indicates that, although at the higher 
frequencies the ratios of the intensities of Cygnus 
and Oesmiopei& are equal, at the lowest frequency 
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the source in Cassiopeia with unusual nebulous filla- 
ments of gas at & range not greater than 500 parsecs ; 
the source in Cygnus appears to be due to the collision 
of two nebule and is at a range of 34 moegaparseoe 
on the old distance scale. The source in Cassiopeia is 
a member of the galaotio system, and although close 
to the galactic equator, ib is & near source which 
shows no evidence of visual obscuration. The Cygnus 
source is extra-galactic and situated at low galactic 
latitude near the edge of the ‘zone of avoidance’, 
the region in which the numbers of observed extra- 
ae nebule are reduced by visual obscuration. 
beervations of the 2l-cm. line emismmion!*" also 
indicate the ocourrence of a considerable depth of 
hydrogen in the ground-state in this direction. If 
the interstellar gas is appreciably ionized, absorption 


“may be expected at the lower frequencies. As the 


high-frequency spectra of the two radio sources are 
similar, and both seem to have their origin in low- 


density clouds with high internal velocities, it is 
possible that their emission spectra may be funda- 

the, same but that the intensity of Cygnus 
ab 22-6 Mo./s. ig reduced by interstellar absorption. 
Alternatively, part of, or all, the reduction may 
be characteristic of the spectrum at the source. 
As it appears that the slope of the 


unlikely 
frequency spectrum would increase in magnitude, 
Table 1. Jieemmsrrigs OF THE RaDIO BOURCES IN CYGNUS AND 
OASSraFEIA 
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the 20 per cent intensity reduction of Oygnus 
is an limit to the io absorption. The 
i a d Gg Gene absorp- 
tion coefficient ig not more than 0-2; 
and as the galactic latitude of Oygnus is 4-0?, the 
comparatively low &beorption is a further confirma- 
ee ee and Ryle that, if 
lable ioni interstellar gas is present in the 
ee ie d. 
io equator. y 
ia made to the Chief Scientist, 
ly, for permission to publish this 


Brown, R. Hanbury, Jennison, R. C., and Des Gupte, M. K., 
Netwre, 170, 1061 : 

«" Jennison, R. O, and Des Gupta, M. K., Natures, 178, 006 (1953). 
* Btanley, G, J., and Slee, D. B., Aus J. Sol. Res., A, 3, *34 (1050). 
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Temperature Distribution in an Electrically 
Heated Filament 


been studied by 
several previous authors. The differential equation 
defining the steady state is: 
a7 5 - 
iw + 32 (Tat — T) = 0, (1) 


in which T is the temperature at a distance w from 
one of the ends, Tæ is the value to which the tem- 
perature T; at the centre tends as the length 21 of 
the filament is inoreased indefinitely, keeping the 
heating current the sams, and a is a constant de- 
termined by the cross-section of the filament, ite 
thermal conductivity and the emissivity of its surface. 
Using the conditions T' = O when z = 0, 
and dT'd» — 0 when g = I, one obtains! 


v = j" [baT mt (T; —T) — a (T* —T*) J+ aT, (2) 


the value of T; occurring in (1) being determined by 
the condition that, when the limit of the integral 

is made eguak to: T), s dioual besomio f 
In & recent peper’ i$ was shown that the 
er- 


regions. 
Now, denoting Ta — T by A, it oan be shown that: 


A exp f(A) = exp + yA (3) 
are solutions of (1), where 


— 
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A = 10a Tg? (4) 
and 
l A (l A 1 A? 
JU - sq + T6 qa dm co 09 


The effect of the finite temperature coefficient of 
ihe thermal conductivity, and of the other constante, 
can also be taken into &ooount by replacing the 
factors $, rs, — sio... by A, A, Ay... which 


can be calculated. For a fllament with 
Ta = 2,400° K., A, = 0°75, the other A's aro 
much smaller. 

In the region where exp f(A) is close to unity, a 
general solution for the finite filament can be obtained 


suitably combining the two particular solutions 
by (8). The corresponding two terms in the 
general solution are obviously such that one of them 
moreases rapidly and the other decreases rapidly 
&8 we move away from the centre of the filament. 
If Tæ — T; is sufficiently small, the latter term may 
become ligible m comparison with the former, 
eile. A SH] sctining, arl enbuen 46. Dori eus 
I the two i solutions. When this 
has happened, the need to keep exp J{ A) close to unity 
disappears. We thus obtain a practical Bolu- 
tion that is applicable over the whole length of the 
lament. amar 


A A) 
rie ER Eo) exp ;— (21 — 2) 4/A4}] 
= A,expf(A,) exp — WA (apg A + exp — 76 


where A, = Ta — 9, and q = } — œ is the distance 
measured from the centre. | 

Now for a filament for which Tm — 7; is amall in 
comparison with T'4, which we shall refer to for 
convenience as a ‘long’ filament, the limit of the 
A-region is given by A; ~ B(T'4 — Tı). At this point 
it is found that the ratio of the second term 
inside the brackete in (0) to the first term haa 
decreased to about exp (— 3-6), that is, below 8 per 
oenb. Taking for convenience this fraction, namely 
0-03, as small m comparison with unity, we oan 
readily investigate how small T'4 — T; should be in 
comparison with T'4 in order that (6) may hold over 
the whole length of the fllament to at least this 


ie A Reni 

t may a at first sight that the criterion for 
our being to combine the two particular golu- 
tions, namely, that exp f(A) should be close to unity, 


will become m difficult to satisfy as A 
Increases. But actually, owing to the di iby in. the 
magnitudes of the two terms to be med, which 


Increases rapidly as one moves away from the centre, 
the working oriterion becomes Jf(T'4— Tı) < 0-08, 
or (Tm — Ti) < 0'Tm. When this is secured, 
(6) will fit with observation to a much closer accuracy 
than 3 per cent, the accuracy increasing rapidly as 
one moves away from the centre of the filament. 


the A-region to that of a similar infini long fila- 
ment heated by the same current and the logarithmic» 
distribution at the top of this range—all come out aa 
special cases of (6). 

By . . 


temperature T'; at the centre of a long 
filament, as & function of ite length, namely : 


Ty = Th — 2A, expf(As) x ap- A, (1) 
in view of which (6) may also be written in the 


convenient form, 
A exp f(A) = 4 (Ta — Ti) (exp q/A 4. E 3 


which is applicable over the whole length of & long 
flamen 


t. 
K. 8. KEISHNAN 
8. C. Jant 
National Physical Laboratory of India, 
Hillside Road, 


New Delhi 12. 
Feb. 12. 
1 fes Carslaw, E 8., and J: 
135 (Oxtord : ‘Clarendon 
vagy Sir R- cos M ben O., Nature, 173, 166 (1964); Proo. 
Roy. (in course lotion). 
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A New Technique for investi Fog ied Surface 
Flow in Metal-working 


Dunne the plastic deformation of metals in shaping 
rOOOBeE, there is relative movement between the 
fowing metal and the tools. An attempt was made 
by Bisbal and Osenberg! to deduce this relative 
movement by noting the distortion of a grid scribed 





Vig. L 


Surface seratehes on party rolled 
(a) Between entry and neutral 


on the surface of before further rollmg. The 
accuracy was nob however, and the method 
yielded little information on surface flow. 

It occurred to us that small projections on the 
surface of the rolls or tool faces might give rise to 
ploughed tracks on the surface of the metal under- 
going deformation, and that such markings might 
provide illuminating evidence regarding the relative 
movement. We have observed that tracks or surface 
soratches are, in fact, produced by the adventitious 
minute projections normally present on rolls and 

surface 


When & metal strip is reduced in thickness by 
passing ib between oylindrioal rolle, its on 
entering the zone of deformation, is less that 
of the roll periphery. The strip is accelerated unti, at 
some ‘neutral position’ within the region of contact, 


‘roll and strip surfaces are moving with the same 


velocity, and the strip finally emerges moving more 

y than the rolls. The relative movement which 
place generates the surface scratches mentioned. 
above. ing in the lateral direction adds a 
second component of relative velocity at right angles 


; ($) near 


strip for examination. 
A preliminary investigation based on the measure- 
ment of surface scratches has led to several conclusions 


(1) "The projected length of soratch in the rolling 


theary based on the assumption that the deformation 
is h us. 

(2) The neutral position, which ia related to the 
frictional oonditions im rollmg, oen be directly 
observed. 

x nc e a T 

be measured by observation of the length of the 
soratoh projected in the lateral direction. 

(4) Since the direction of the growing end of a 
sorateh within the region of contact ooinoides with 
the direction of the frictional force at that point, maps 
of frictional force direction m the of contact 
may be constructed. In theories of rolling it has 
always been assumed that the frictional forces are 

to the rolling direction. Observations have 
shown that even with gmall lateral spread (lees than 
1 per cent) this is far from being the case. 


(2 t wide x 02 in. thick: reduction, 15 per cent) " 
neutral postion; (e) at exi x 150 


Further work using the technique described here 
is In progress. 
J. M. Carus 
M. G. CooKcRorT 
of Industrial Metallurgy, 
University of Birmingham. 
Feb. 3. 
1 B, and Osenberg, H, Mitt, K.-W.-Iust. f. Nisenforsckung, 16, 
33 (1934). 


Refractive Index of Concentrated Protein 
Solutions 


AN &ocurate knowledge of the specific refraction 
increment a, or dn/d0, of proteins is im t m 
measurements which involve the use of the ultra- 
centrifuge, electrophoresis and light-scattering. Re- 
cently, it has become important in connexion with 
cytological methods of refractometry’ and mass 
determination® of living cells. The refraction mere- 
ment has hitherto usually been measured only at 
rather low concentrations. The highest concentration 
reported seams to be by Howard? in 1920, who found 
thet the variation of refractive index with concentra- 
tion of hæmoglobin was linear up to about 17 per 
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serum albumin was constant up to a concentration 
of 14-6 per cent. Since in cytology oonsiderably 
higher concentrations may be encountered, and it is 
well known that the refractive indices of some sub- 
stances, for example sugars, do not vary quite 
linearly with conoentration, we have measured the 
refractive indices of bovine serum albumin solutions 
up to concentrations exceeding 50 per cent. In order 
to avoid the difficulties associated with the measure- 
ment of in concentrations by dry-weight or 
nitrogen mations, we have obtained a factor 
Proportional to the concentration by measuring the 

ical density at 278 mu, using & Hilger 'Uviepek" 

violet spectrophotometer. Deviations from the 
Beer—Lambert law were avoided by diluting all 
samples accurately by diferent amounta to give 
se opronidistely he Bim: (inal optical density. The 
fmal concentration was about 0-2 per cent in each 
case, giving optical densities between. 1:0 and 1-8 for 
& l-cm. path-length. 

Fig. 1 shows the resulta obtained with non-crystal- 
Hne bovine serum albumin fraction V (Armour) 
dissolved in distilled water. Refractive indices were 
measured at 20? O. i an Abbe type refractometer 
at 25780 A. Oe ee eee 
to protein concentration by using ic pageant 
figure’ of 6-6 for E(196, 1 am). The pro 
zac nb onea tention, boana of the difficulty 
in manipulating and measuring very viscous solutions. 
Nevertheless, the refractive index increases linearly 
with concentration up to at least 45 per 
value of « obtained was 0:00182. This is in reasonably 
good agreement with values found by others**; but 
in view of possible uncertainties in the extinction 
coefficient and hence in the protein concentrations, 
no claims for high &ocurecy are made. The main 
purpose of this investigation was to determine whether 
a remained constant with increasing concentration. 

Ebroellent linearity has aleo been obtained in the 
case of peptone (Evans bacteriological) up to 50 per 
cent concentration. The value for « in this case was 


1 410 


1340 


nah : 5—dÀc 
Fig. 1. Vartation of refractive index (a) of bovine serum albumtn 
solution with eoncentration (C) 
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0: er m ee E 
as supplied. Since the moisture content this 


user ee pras fe eg: Phe 
ue for a In t 
with values -obtained for 
These results suggest that : (1) unlike the 

at least some proteins and protein derivatives pes 
constant values for a over a wide range of concentra- 
tions ; (2) the breakdown of proteins Into components 
of lower molecular weight has very little effect on a. 
This confirms the observation of Robertson’ that 
complete digestion of sodium oaseinate by trypain 
had no detectable effect on the refractive index. We 


have also been unable to detect any change im re- 
froctive index during the digestion of bovine serum 


Dr. P. W. Kent for the loan of 


(S. T.) and by grants from the Royal Society and the 
Rockefeller 


Foundation. 
R. Baran 
S. TkAOzYk 
Department of Human Anatomy, 
Univermty Museum, 
Oxford. 
Maroh 8. 
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Cobalt as a Carcinogen 


Ta effecta of various metals on living cells in tiasue 
culture are being Investigated in this Laboratory, and 
a non-lethal disturbanoe of normal mitosis produced 
in chick flbroblasta by cobalt (as chloride) has already 
been reported!. This effect, which is characterized 
by the persistence of the nucleoli m mitotic oells 
throughout prophase into meta-, ana- and telo-phase, 
appears to be ific for cobalt, Inasmuch as no 
comparable effect is produced by nickel, iron, zino, 
chromium, manganese or beryllium in sublethal 
concentrations. 

The cobalt is added to give a concentration of 
approximately 10 x 10-* gn. cobalt, to ordinary 
hanging-drop cultures 24-hr. growth, when 

its peak; under these oon- 
reaches a maximum some 10-14 hr. 


nucleoli. This type of culture begins to deteriorate 
after about 48 hr. unless the tissue is transplanted, 
ee ee lo action of cobalt on the cells 

eee ep ith the Maximow technique 
tué dl adi method), in which the tissue can 
be 


life of the ture 80 that by adding the cobalt at 
some convenient point m the procedure, the effect 
can be observed over & longer period. 

Bome preliminary experiments on these lines pro- 
duced at 72 hr. many giant cells in metaphase, cach 
carrying one or more large cytoplasmic nucleoli. 


F 
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Observation of such living cells in the warm chamber 
by phase-contrast illumination showed that they be- 
came reconstructed into mononuoleate cells without 
any division taking place ; the cell retains one or more 
large cytoplasmio nucleoli. These oyto- 
plasmic nucleoli are clearly demonstrated when the 
cultures are fixed in methyl aloohol or acetic — alcohol 
and stained with methyl green — pyronin. Stained 
by this method, the.giant metaphase oells also show 
many pyronin-staming granules in the cytoplasm, 

to idioate an &ooumulation of 
ribonucleic aci 


Epl i udi 


mesh cobalt d re a a 
& quantity o 0-028 gm. cobalt in 0-4 ml. serum was 
injected into the muscles of rata 2-8 months 
old of the hooded strain. Ten male and ten female 
Teta were so treated and a further ten male and ten 
female animals of the same strain and age were 
similarly injected with fowl serum only. There was 
little or no reaction immediately after the mjection, 
and nothmg was observed for some five months, when 


two male rata began to develop tumours at the site of - 


injection. One month later, these tumours measured 
approximately 8 am. x 8 om. and at autopsy were 
found to be t neoplasms. I am indebted to 
Dr. A. Gluicksamann of this Laboratory for the follow- 
ing report on the histological characteristics. One 
tumour was & highly oellular and fairly undiffer- 
entiated rhabdo-myo-fibrosarcoma and the other a 
cellular rhabdo-myo-filbrosarcoms with slightly better 
differentiation. The first one produced a definite 
lymph node metastasis. Sections of these tumours 
stained with methyl green — nm showed per- 
sistent nucleoli in a few of mitotic oelle. In 
addition to these two tumours in males, at six months 
injection ; thin i til growing and ia now epproxin 
injection ; this is still and is now &pproxim- 
ately 3 om. in diameter Ai the present (ne notti 
months from injection of the oobalt—two more 
females have tiny nodules at the site of injection. - 
Further iments are in progress to repeat 
these observations and also to extend the work to 
other metals. The neoplastic process evoked may 
not be related in any way to the cytological effecta 
obeerved $n vitro. The fact that nickel can produce 
rat tumours’ and yet does not cause the persistent 
nucleolar effect tn vitro would seem to argue against 
any such relationship. 

This work.is being done with the support of the 
British Empire Oancer 

Note 'added $n proof. The tumour in the female 
rat reached a size of approximately 4 om. x 3 am. at 
74 months, and histological exammation by Dr. 
A. Glücksnann showed it to be a moderately 
differentiated fibrosarcoma with giant cell formation. 
This tumour was ted into other rata of the 
sameo strain, and B0 5 ‘takes’ out of 20 have 
ocourred. One of the nodules mentioned in a female 
into a cellular fibrosarcoma, and a 
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Soluble Feather Keratin 


Tus stability of feather keratin in the solid state 
is due to cross-linking of the polypeptide chains by 
hydrogen bonde, disulphide linkages and electrostatic 
forces, and under conditions where these bands are 
broken solutions of the protein are obtained. The 
molecular characteristics of the i in solu- 
tion are of interest beceuse of their relevance to 
the intérpretation of the date obtained by the 
diffraction and scatter of X-rays by solid keratin, and 
the interaction of the particles in solution is relevant 
to the problem of the manufacture of fibres from the 

keratin. I wish to present here data of 
this sorb for soluble feather kerstin and in particular 
to identify the keratin monomer, which it was con- 
sidered would be a particle in which bonding between 
the polypeptide chains due to hydrogen bonds, 
disulphide linkages and electrostatic attraction was 


80-85 per cent of chicken feather keratin dissolves 
in 10 M urea, 0:1 M bisulphite, 0-05 M phosphate 
(nH 6-8-5) after 18 hr. extraction at 40°O. The 
soluble protein, SH—keratm, remains in solution when 
the urea concentration is reduced to 5 M, and in this 
solution the cysteine — cystine ratio of the keratm is 
a function of the pH (Table 1). 

When these solutions of BH-keratin are dialysed 
against water, a solution, or, when the protein oon- 
centration is greater than about 8 per cent, a gel, 
is produced. The solution or gel oen be dried by 
sublimation to give a solid which contains no cysteme 
and 90 per oent of the cystine in the original feather ; 
this is taken as evidence that few thio-ether or 
other stable oroes-linkages are formed from the 
cystine and bisulphite. Treatment of this solid with 
performio acid gives & solution from which a I 
(cysteic acid — keratin) can be recovered that oon- 
tains neither cystine nor cysteine. In 0.05 M sodium 
carbonate, cysteic acid — kerstin migrates with & 
single boundary on electrophoresis. 

The graphs relating the osmotic pressure — oon- 
centration ratio to the concentration of SH—keratin 
in 5 M urea, 0:1 M bisulphite, 0-05 M phosphate, 
at pH 6 and at pH. 8:5, and of cyBteio acid—keratin 
in this solvent at pH 8:5, extrapolate with different 
slopes to the same value at zero oonoentration 

corresponding to & molecular weight of 10,000. 
Cysteic acid—keratin exhibita ideal behaviour in the 
concentration range 0-1 per cent, but SH-keretin 
deviates from ideal behaviour, indicating that associa- 
tion occurs with increasing concentration. In Table 1 
the extent of the association is given as the ratio of 


of the association of SH—keratin at pH 8-5 and give 
a value of the weight average molecular weight of 


SH-keratin in 5 M urea, 0-1 M bisulphite, 0-05 M 
phosphate (pH 8-5) and of cysteic acid—keratm in 
5 M urea, 0-1 M sodium chloride, 0-06 M phosphate 
(pH 6) is 18 (calculated from Simha’s equation’, 
assuming that the protems are unsolvated and are 
prolate ellipsoids). The speaiflo viscosity of cysteio 
acid—keratin is independent of concentration in the 
range 0-1 per oent, but that of SH—keratin mcreases 
with iImcreasing concentration; this is taken as 
evidence for the formation of increasingly asym- 
metrical partiolee by association. 


are oaloulated on the 
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basis of each monomer ha a molecular of 10,000 and atx potential 
SH groups. molecular weighs is obtained from the value of P/O ad reco cone tea E 


Solute Bolvent pH 
BH—Eeratin oo i 6 
0 06 M De 85 
BH-Keratin 5 M urea 
0:1 M bigulphite 
0-06 M 86 
0:2 AF 
8H-Keracin 5 M urea 
0-1 M bwulphite 
0-06 M phosphate 8:5 
0 iude ec 
Cysinio ackd-—kera tin 5 Af urea 
0'1 M bisulphite 8-5 
0-06 M phosphate 





* P, camotio pressure ; O, concentration 


SH-—keratin in urea, bisulphite, phosphate (pH 8-5), 
and cysteio acid—keratin in urea, sodium chloride, 
Phosphate (pH 6) each sediment with a single sym- 
I in the 


If the cysteine residues are equally distributed 
among the polypeptide chains of SH-keratin, then 
each particle of molecular weight 10,000 has poten- 
tially six SH. . In Table 1 are given the number 
of —SH. in each particle of 
keratin.  Oonsideration of resulta, together 
with the degrees of association that the osmotic 
preasure and light-scattering measurements reveal, 
suggests that the association only occurs when there 
are present both —SH and —8—-8—- groups. The 
addition of B-mercaptoethanol to a solution of 
SH-keratin in urea, bisulphite, phosphate at pH 8-5 
decreases the degree of the association, whereas the 
addition of ethanol does not (Table 1). It is therefore 

le that, with i ing concentration of SH— 
tm, intermolecular —S—S8— bonds form at the 


1 weight as cysbeio acid— 
keratin, which contains no oystine. 

Further osmotic preasure measurements have 
shown that the molecular 


0-17-0-64,| and for preparations which contain 
0-2-9 gm. mol. cystine per 10,000 gm. keratin. It is 
therefore probable that under these conditions 
cross-linking of the polypeptide chains is absent and 
that we are indeed measuring the molecular size of 
. the monomer. 

I wish to thank Prof. K. J. Mysels for his advice 
Bae Rees Ge ee a 


Kettering Institute for Cancer Research, New York, 
and I am indebted to Dr. Mary L. Petermann for 
her hospitality and instruction. Full details of these 


> 
whe 


iments will be published in the Biochemical 


Journal 
A. M. Woonrs* 
Department of istry, 
University of Southern California, 
Los Angeles 7. 
" : Insütute of h , Judd 


1 Simha, E., J. Phys. Ohem., 44, 25 (1940). 


! Pickels, M. G. W. F., and Schaohman, H. K., Proc. U.S. 
Het. Acad. Soi, ods (106%) 2n 


agris O., Tapley, D. F.. and Jensen, H, V, Nature, 167, 592 


Physical State of Deoxyribonucleic Acid in 
Rat Thymus Homogenates l 


IW a recent communication, Anderson! has shown 
that when the thymus of the freshly killed rat is homo- 
genized and then diseolved in M sodium chloride,’ 
extremely viscous solutions are obtained. It is clear 
that the high viscosity is primarily due to the 
deoxyribonucleic:acid present, but it is much greater 


explanation is valid only if the deoxyribonucleic acid 
is molecularly dispersed in the tissue homogenates 
and does not interact with any other compound 
present. Using rat thymus homogenized in 0-14 M 
sodium chloride, filtered through nylon cloth and 
then diluted with an equal volume of 2 M sodium 
ohloride, evidence has been obtained which suggests 
that the deoxyribonucleic acid is probably present 
in the form of tes in which nucleio acid’mole- 
cules are cross-li by protein bridges. 

The homogenates, contaming 0-020—0-003 per cent 
of deoxyribonucleic acid, were oentrifuged at 80,000 g 
for five minutes. In all cases a clear non-vieoous 
supernatant was obtained which could easily be poured 
off from the small gel-like pellet of sediment. Tests 

ing the Dische diphenylamine reaction* showed that ` 
A er ada in the supernatants. This 
high rate of sedimentation means that either aggre- 
gates are present or that the molecular weight of 
the deoxyribonucleic acid is far greater even than 
that suggested by Anderson. 
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The original homogenate in 0-14 M sodium chloride 
was centrifuged at low speed to remove debris and 
the insoluble deoxyribonucleoprotein, and the oon- 
centration of protein left in the supernatant was 
determined using the Mehl biuret method’. This was 
then compared with the concentration of protein in 
the supernatants obtained by centrifuging the M 
sodium chloride solutions at high speed as described 
above. It was found that the amounts of protein 
were the same to within 2 per cent. Since complete 
dissociation of the deoxyribonucleoprotem would 
have increased the protein concentration by 20 per 
cent, it oan be concluded that either most of the 
histone has sedimented along with the deoxyribo- 
nucleic acid and therefore that m M sodium chloride 
dissociation is far from complete, or that any histone 
liberated by dissociation of the nucleoprotem has 
been replaced by other protems. 

Further evidence that the protein associated with 
the nucleic acid contributes to the viscosity has been 


obtained by hydro it with ah 
Three sohitions of nie homogenate M. e ituri 


chloride, one containing and one deoxy- 
ribonuclease, were incubated at 25°C. for 16 hr. 
The singen of deoxyribonuclease reduced the 
viscoaty to one-quarter of that of the solution 
contaming no added enzyme, while the presence 
of chymotrypsin reduced the viscosity to one- 
half. . 

Viscosity measurements with the M sodium chloride 
solutions are unsatisfactory, first beoeuse of their 
inhomogeneity and secondly because they exhibit 
thixotropy. Chymotrypsam and deoxyribonuclease 
greatly reduce the thixotropio nature of the solutions. 
The viscosities of the solutions treated with enzymes 
have been compared with the viscosity of the un- 
treated solution after this has been run through the 
viscometer a sufficient number of times for the rate 
of flow to become reasonably constant. When com- 

with the viscosity of an untreated solution 

which has been run several times through the 

viscometer, the effect of X-ray irradiation roughly 

the affect on solutions of isolated nucleic 

acid’. 80r. produces a barely significant fall in vis- 

cosity, 800 r. an appreciable decrease, and 8,000 r. a 
marked decrease. 

Since deoxyribonucleic acid is still associated with 
protein and the protem contributes to the viscosity 
of this system, the viscosities cannot be used directly 
for determining the molecular weight of the nucleio 
acid. 

I thank Prof. J. A. V. Butler for his interest and 
advice during the course of this work. This m j 
tion has been supported by grants to the Royal 
Cancer Hospital and Chester Beatty Research 
Institute from the British Empire Cancer i 
the Jane Coffin Childs Memorial Fund for 
Researah, the Anna Fuller Fund, and the National 
Cancer Institute of the National Institutes of Health, 
US. Publio Health Service. 

K. V. SHOOTER 


Chester Beatty Research Institute, 
Royal Oanoer Hospital, 
Fulham Road, 

London, 8.W.8. 
Feb. 5. 
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Mutagenic jg of Ethylenimine 
Picrate 


RsSHAROHHS carried out during the past few years 
to investigate the precise mechaniam of action of 
ll MEE c E 


icis ip group, which 


appears in the molecule of nitrogen mustard, when 
in aqueous ae through an imtramolecular 


Nitrogen mustard-like actions have been demon- 
e in monofunctional compounds containing 
preformed ethylenimio ring or capable of 

forming th eee In ethylenitmine itself!-*. 
other hand, Goldacre, Loveless and Ross’ 
suggest that the presence of at least two functional 
groups in the molecule of mustard and related oom. 
pounds is required to the molecule to react 
at two distinct points situated either on a single one 
or on two protein chains. ‘There was 
therefore the possibility that cross-linkage could play 
a primary part in the mechanism of action of nitrogen 

moustards and related compounds. 

In order to evaluate the i oe of a single 
ethylenmminic group for the inhibition of aerobic 
glycolysis in neoplastic tissues, I began studying the 
action of ethylenimine picrate (kmdly prepered by 
Simes Research Dept., Milan) during 1951. 
substance was chosen from among several poesible 
monoethyleniminic compounds because of its rela- 
tively higher stability. 

Testa carried out, according to the Warburg tech- 
nique, demonstrated that the inhibition-ratea of 
Rous sarcoma and benropyrene sarcoma roy 
obtained by ethylenimine picrate were 
to those obtained by methyl-bis(2-obloroethyl) MEAN 
while inhibition obtained by picrio acid is small’. 

It therefore became clear that the presence of a 
single ethylenimmic group was sufficient to permit 
an inhibition-rate of aerobic glyoolysis in tumour 
cells comparable to that produced by bifunctional 

roustards 


nitrogen : 

Consequently, it appears that, oontrary to the 
hypothesis of aross-linkage, the presence of two or 
more functional groups is not for a strong 
inhibition of neoplastio oell glyoo 

aus ER E: 

perties of ethylenimine picrate, we carried out in- 
igations in in order to 
determine whether that substance has mutagenic 

The rate of mutation was estunated by the incidence 
of gex-linked lethals detected by the CIB test. The 
substance was mixed with the food of the larve in 
8 concentration of 1 x 10-*. The emerging 3¢ were 
treated again by spraying the substance in & concen- 
tration of 1 x10 for: 8-10 mm. and then mated to 
fresh 99 virgin OLB. 

The results obtained (see 


table) 
indicate that, ab the concentration emplo 


ethyl- 


P ^ 





enimme picrate imoreases the sex-linked lethal 
mutation-rate quite signifloantly, while picrio acid 
does not. Dubious, probably negative, data were 
obtained also by, Auerbach and Robson’ employing 
picric acid. 

The demonstration of the mutagenic activity of 
ethylenimine picrate, together with the demonstration 
eie IO IDMOES. Been Se aoe BIycOQ sie Id Doe 
plastio tissues, oonfirms the 


additional 
that the biological activity of mustards and ok 


LEER eee IPIE 
mechanism, 


oross-linkage 
Thanks are due to Prof. Q. Montalenti for his 


many helpful suggestions, and to Profs. R. Dohrn 
and G. Montalentd for their kind -hospitality. 

GIusHPPE ÜARDINALI 
Centro di Biologia del O.N.R. 


* Biesele, J. I., Phihps, F. 8., Thiecch, J. B , Buckley, 
8. IL, and Stock, O. G., Nature, 188, 1112 (1080) 

MEL. a EHE and Wesiergaard, M., Neture, 166, 1020 
(1950) 


Dok. Akad, Neu. U.8.8.R., B, 1537 (1949), 
as quoted bp Jensen, X A. I, Kilmark, G., and Wester- 
ymp. Quant. Biol, ; 


re ee dbi crew aN re det MR AM 


Denitrification of Nitrite by a Species of 
Achromobacter 


Taa affect of oxygen on the process of denitrification 
contmues to be a subject of research, and it may, 
therefore, be of mterest to record some observations 
made in the University of Melbourne with a species 
of Achromobacter. The which was isolated 
from soil, reduced nitrite Enn not nitrate to nitrogen 


gas. 
The organisms were —— Á€ 
48 hr. at 25° O., from the surface of a medium which 


> 8g&r, 
20 gm.; tap water, 1 litre; sodium nitrite (when 
supplied), 2 gm. The pH of this medium was between 
6.8 and 7-2. Anaerobic Incubation was carried out 
under nitrogen or hydrogen in anaerobic jars. 

After harvesting, the oella were washed twice and 
suspended in M/15 phosphate buffer, pH 8. Borate 
buffer was not used because the nitrite reduction-rate 
was lower, although it was found that the oxygen 
absorption on sodium lactate remamed 
Cell suspensions obtained in different conditions were 
adjusted to the game turbidity for comparison of act- 
ivity. The activity of cell ions was expressed as 
the rate of reduction of sodium nitrite in p.p.m./hr. 


æ 
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Table 1 
Conditions of growth Hate of reduction of 

H nitrito 

1r PELE 
with sodium nitrito 100  . 
no sodium nitrite 600 » 
Ána&roble sodium nitrite 1,140 M 
Anaerobie (nitrogen), no aodrum nttrite " 


These rates were determined by following the dis- 
&ppearanoe of nitrite from the with 
Ecl vag apd s Suspensions 
were placed in a constant-temperature bath at 25? C. 
and were rendered anaerobio by the passage of a stream 
of nitrogen gas. Nitrite was estimated colorimetrically 
RA the sulphanilio acid — a-naphthylamine method. 

itrito was added to give an initial concentration 
of about 200 p.p.m., and this initial concentration 
was estimated. 

Table 1 shows the effect of the presence and absence 
eee a oad ou 
nitrite. 

These results indicated that the absence of oxygen 
was & more important factor than the presence of 
ee heresi 


anaerobic conditions, ie Rae 
highly active oells d be orodl a iat 
if & period of anaerobio growth foll an initial 


&erobio growth. Anaerobic incubation of washed. 
suspensions of oells END aerobically did not 
result in increased 


aes tion of 0:5 ppan of iron, supplied as ferrous 

in calls of normal activity. Owing 
ria As eet EA the iron requirement is not 
accurately known. - 


The rate of reduction of nitrite did not differ when 
the reaction was carried out under h and 
nitrogen. It therefore did not appear likely that hydro- 
genase was involved. 

Some inhibitor studies were made both with whole 
cells and with cell-free extracts which were 
by shaking heavy suspensions with Ballotini beads. 
The oell debris was removed by centrifugation. The 
resulta given in Table 2 are regarded as an initial 


Table 2 
Inhibttar Ooncen ira - Eropara- Inbhfbtion 
tion n | 
Potamuum cy&nrie Af/10,000 | whole ocells 78 
Potassium cyanide whole cells 100 
Potassium cyanids extract 85 
Hydrorylamine whole cells 50 
Hydroxylamime 400 extract 00-100 
Sodium axkde whole calls 46 
(18 hr. 
Sodhim aside M, exiíraci 40 
8-Hydroxyquinoline whale calls 72 
Carbon monoxide Ao whole cells | inhibited and 
> : extract pee ee 
Hydrogen sulphide whole cells 7 
Oopper sulphate 3/1,000 whole cells 99 
Silver nitrate 000 whols oells 98 
4/2,500 whole coelis 84 
Phenyimercurio 
. Af/6,000 extract 80—100 
m-Amino s-hydrory- 
41/600 whole calls 923 
m-Amino p-hydrary- 
M11,000 extract 85 


No 4409 May L 1954 


survey only. The mhibiting compounds have not 
been tested over a range of concentrations. Differ- 
ences have been found in the behaviour of whole cells 
and extracts. Evidence was also found that the pH. 
optimum of cell extracta was nearer pH 7 than 8. 
It should be noted that azide interferes with the 
colormetric estimation of nitrite in such a way as 
to give lower than actual inhibition figures. To 
avoid this diffoulty, the percentage inhibition for 
azide with & ocel extract was derived from the 
measurement of nitrogen production manometrically. 
The results quoted are the percentage inhibition of 
the rate of nitrite reduction. 

Inhibition by the last two compounds was relieved 
by the addition of thioglycollic acid. Tryparsamide 
did not inhibit. It 1s poasible that a part of the 

enzyme system involves an active sulphydryl group 
linia produced (ater Ghee cece This 
may not be specifically related to the ‘nitritase’ 
system, since an increased activity followed anaerobic 
growth m the absence of nitrite. 
: JxAN B. Youarr 

Department of Biochemistry, i 

University of Leeds. 
Jan. 16. 


Effect of DDT on the Metabolism of 
Khapli Wheat Seedlings 


JoHNSON! reported that DDT (dichlorodiphenyl- 
trichloroethane) affected the metabolism of Khapli 
wheat so that the seedling leaves became susceptible 
to & race of Pucomia graminis var. trio: to which 
they are normally resistant. The response to DDT 
was highly speciflc, as only one other of the resistant 
wheeta tested (Arnautka) showed any indication of 

ility consequent on spraying. 

lo determine the specific nature of the response 
of Khaph wheat leaves to DDT, alooholic extracta 
were obtained from DDT-treated and non-treated 
leaves, 2, 6, 9 and 14 days after treatment. The 
extracts were comlbentrated $^ vacuo and, after a 
short period of storage in toluene, they were chromato- 
graphed using n-butanol — formic acid — water mix- 


C 


d 


Dry Weight per 25 entire seedling leaves (gne) 
e" 





lo pP KM KB B 
Days 


Fig. 1. The effect of DDT, dunng ontogeny, on the weight of 
the seedilig leaf of Khapli whees id 


O 2 4 6 8 
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centration of amino-acids present in sufficient quant- 
ity to be detected by 0-1 per cent ninhydrin. When- 
ever an amino-aoid is present in both the extract 
from the control and the treated leaves, it is present 
in greater amount in the latter. 

resulta with the chromatography of 
the simple present in the alcoholic extracts 
reveal that they also are present in greater quantities 
in the DDT-treated leaves than in the non-treated 
leaves. 

This study is part of an attempt to determine the 
nature of rust resistance. Evidently the DDT alters 
the metabolism in such & way that free amino-acids 
and simple sugars accumulate in the leaf. The effect 
may be due to an mhibition of synthesis of proteins 
and carbohydrates. However, the dry weight of the 
treated seedling leaf moreases more rapidly than does 
that of the non-treated leaf (see Fig. 1). This would 
suggest that certain substances that normally are 

rted during the ontogeny of the leaf are not 
cated fram the treated seedling leaf. In any 
event, the observations recorded here prove that 
DDT extensively alters the metabolism of the Khapli 
wheat seedling. Further study should reveal which, 
if any, of these alterations are responsible for the 
Increase in susceptibility See 
F. R. 

Plant Pathology Leboratory, 

Science Gervioe, Canada Agriculture, 
Winnipeg, Manitoba. 
Oct. 28. 
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Development of the Syncytlal Endosperm 
of s nucifera 


Dour! has recently summarized her investigations 
on nuclear behaviour in the developing endosperm of 
Cocos nuctfera. Several of her observations are at 
variance with statements we have previously made? 
and with some of our more recent findings‘. Since 
these divergent opinions arise in part from a difference 
In terminology and in part from misinterpretations 
of the anatomical structure of the coconut, we wish 
to present several points to clarify this matter. 

Following fertilization, the embryo s&o of Cocos 
enlarges rapidly and becomes filled with a clear 
watery fluid (milk) in which large amceboid nuolei 
and fine cytoplasmio particles are suspended. This 
milk will be referred to as the ‘liquid syncytium’. 
Dutt has not been able to detect free nuclei in 
MIRO REI EI BOUE D. ge. 
velopment ; they may be easily demonstrated by 
oen the milk and examining the sediment. 
Binoe they are widely in the liquid they 
might easily be overloo in unconoentrated milk. 
After fertilization, and until the fruit reaches an 


overall length of approximately 150 mm., an exam- 
ination of the sac cavity reveals that ita boundary 


is composed of a closely layer of isodiametric 
cells whioh represents nth ta oar am wall of the 
Inner integument. According to Quisumbing and 
Juliano’, the nuoellus is digested prior to fertilization, 
and therefore this specialized cell layer probably 
represents an integumentary tapetum or endothelium. 
The endothelium is in direct contact with the milk 
and there is no oellular endosperm present at this 
stage. We have previously referred to this layer as 
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the nucellus under the mistaken impreesion that this 
tissue was persistent. As the fruit reaches an overall 
length of approximately 100 mm. & number of large 
oe qur cd fer auri dr eu aun 
liquid syncytium. These cells, which may 

50 to 800. in diameter, m a 
nuclei (1-40). Our observations indicate that these 
cella, or endosperm vesicles, are formed in the liquid 
syncytium by the coalescence of cytoplasmic particles 
around nuolei or groups of nuclei at es are floating 
free in the milk. Dutt has not mentioned these 

rm vesicles. 

At & later stage when the fruit is approximately 
150 mm. in length these endosperm vesicles and the 
‘free nuclei of the synoytium commence to 
: pettle oub of the milk and attach themselves to the 
surface of the endothelium. This deposition of 
vesicles and free nuclei commences at the lower end 
of the embryo sao cavity and progresses upward 
around the walls of the aac, thus forming a gelatinous 
syncytium in which the nuclei are very closely 
packed. This gelatinous mass of nuclei and cytoplasm 
soon becomes oellular, forming the meristem which 
develops the solid end or familiar coconut 
meet. Dutt states that this meristem develops first 
at the micropylar end of the sao cavity and creeps 
progressively over the face of the endocarp, finally 
covering the entire wall of the cavity. She is appar- 
ently under the impression that the micropyle is 
located at the lower end of the cavity. Actually, 
however, since the ovule of Cocos is &natropus the 
mioropyle lies directly below the hilum or soft’ eye 
at the stem end of the nut. As would be expected, 
the embryo is seated directly below the micropyle. 
Therefore, the stylar end of the fruit is oriented 
downwards as the fruit hangs on the palm, and the 
endosperm meristem is initiated at the antipodal end 
of the sac. Also, as pointed out above, this meristem 
forme on the endothelial surface and not on the 
endocarp, which i8 separated from the cavity by two 
thick mteguments. 


There is also some between our observa- 
tions? and those of Dutt on the mode of nuclear divi- 
sion in the ripening embryo sac, since we have never 
been able to detect any mitotic divisions in the free 
nuclei of the milk, in the endosperm vesicles or in 
the younger stages of the gelatinous syncytium. 
zung. imion, mitosis occurs during all these 

ee a ee ee 
Xr Since she claims not to have found any 
free nuolei in the milk ‘until a little of the end 
‘if only the barest film, has begun to form", it is 
probable that the nuclei she pictures were torn from 
fa Woe See a S 
the nut. We have frequently noted at 
ar lege pata of muria cls will dan 


of fragmenting nuclei are very abundant in both milk 
and endosperm vesicles. Wo have, however, found 
no evidence of spindie formation in connexion with 
these constricting nuclei, which leads us to believe 
that amitosis rather than mitotio division is char- 
acteristic of the syncytial stages. In addition, there 
are always numerous pyonotio nuclei here, which is 
suggestive of amitosis. While it is possible that the 
observed actually represent stages 
on, this does not seem likely since the 
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a M nuo e m ar iaid 
aynoytium is encountered at the same stage in de- 
p D unus a E maid 


& 
pop oc ee ee eee 
fertilised embryo sac Dutt's observations and ours 
are in agreement. 

This investigation has been aided by & grant 
from the American Cancer Society recommends 
tion of the Committee on Growth, National Research 


Council. 
Viorog M. Currar, JUN. 
Bassu FRHMMAN 


Deper&ment of Biology, 
The Woman's College, 
University of North Carolina, 
Greensboro, North Carolma. 
Jan. 18. 
! Dutt, ML, Nature, 171, 700 (1965). 
"Outer M, Mon, E. B. and Dube, G. R., Jelsnce, LLE, 68 


Bec e Von E B and Dubé, J. F., Amer. J. Bat., 89, 51 
barco. Pa Wim Es, and Freeman, B, Amer. J. Bot. (in 
(QNS desc sieved na der sak aud diuo: 


Control of Mitotic Activity 


Tua mechanically active phase of nuclear repro- 
duction is closely associated with the appearance of 
polymerized P ol ie a acid (DNA) on the 
Furthermore, ib has been shown that 
eld ie D 
and that continued synthesis of this form of nuoleio 
acid is essential for further nuclear reproduction?. 
The actual synthesis of DNA appears to take place 


during interphase" ®, ib is not yet fully 
established whether as Ae from the 
store of ribose nucleic acid (RNA) or other 
sources. But whatever the processes involved, any 
modification leading to the disappearance or reduction 
of deoxyribonucleic acid from the oell will act as a 
mechanism whereby nuolear division may be regu- 


lated. 

ppears to operate in the embryo 
pace of Viota faba, V. satwa and Lens esculenta, which 
I have been studying in relation to fertilization and 
embryo development. The differentiated egg and 
central fasion nuclei, which are not required to divide 
until the time of fusion with the male gametio nuclei, 
oontain little or no DNA. With these nuclei, F 
gives & completely negative reaction while the yl 
green-pyronin technique indicates the presence of 
ribonucleic acid only. 

In the mature pollen grains, on the other hand, 
the generative nucleus is Feulgen-positive while the 
vegetative nucleus gives a negative reaction. This is 
similar to the observations of Painter’, Koller’ and 
La Oour* on the pollen grains of Tradescantia. Thus, 
during the process of differentiation the 1 
nucleus, which does not unde 
the ability to synthesize D 
oonoept is provided by the case of Sorghum!, where 
the presence of supernumerary heterochromatic 
with a different DNA cycle, brings 
about the oontinued division of the vegetativd 
nucleus, resulting in what bas been oalled an 

tumour. 

Thus, in contrast to the absence of DNA from the 
mature egg, central fusion and pollen tube nuclei 
which do not divide further, we have the generative 
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juoleug, which contams DNA, invariably 

ea ee ee ee 
lso contain DNA. Haere it is interesting to note, 
hat Coulter and Chamberlain’ as far back as 1903 
rere able to differentiate between the female and 
nale nuclei in the embryo sac on the basis of staining 
eactions without, however, realizing its significance. 

From these observations we may further suggest 
hat the division of the fertilized egg and central 
usion nuclei-is initiated by the re-mtroduction of 
INA by the male nuclei. A similar explanation would 
deo apply for the normal development of sea urchin 
ggs, where again only the sperm nucleus appears to 
contain deoxyribonucleic acid. 

This view that DNA synthesis provides a regulating 
nechanism for nuclear activity has wider mmplioetions, 
f which the following may be mentioned. 

(a) The reference by Darlington and Mather* to 
he apparent development of vetch plants from lentil 
eed oan now be seen in a different light. Only the 
nale veteh nucleus contains the DNA necessary for 
urther lee Sac on failure of fertilization, thus 


the suggestion of androgemesis (male 
xXrihen 


ogenests). 

(b) [If the egg nucleus in the embryo sao never 
ontains DNA, then it is difficult to understand how 
i embryo oan develop in &pomiotio forms of repro- 
luction where the e gametio nuclei play no pert. 
Chere is some evidence, however, that the egg in 

forma of Rubus! does contain DNA, and 
ig may be associated with the fact that the embryo 
ac has devel directly from a somatic cell. 

Further work is in progress in an attempt to 
tablish more precisely the conditions which de- 
ermine, on one hand, & discontinuance of nuclear 
livision in the hapl and, on the other, the 
sumption of division in the diplophase. Ib forms 
art of an investigation carried out with the 
dd of a grant from the 
ind under the helpful gui 


Jepertmens of Agricultural Botany, 
University College of Wales, 


Jan. 29. 


1 Brachet, J., Symp. Soo. Map. Biol, 6, 178 (105%). 
1 Walker, P. M. B., and Yates, Helen, Proc. Roy. Soe., D, 148, 174 


(1 
' Deridson, J. N., ‘The Bloobemiswy of the Nuoleie Acids”, 112 


‘Painter, Bot. Gas., 168, 58 (1943). 

‘Koller, P. O., Proce. Roy. Soo. Edin., B, 51, 308 (1043) 

* I& Our, L. F., Heredity. 3, 319 (1940). 

P. T., Proc. Hoy. Soo., B, 180, 187 


* Cranea, M. B., and Thomas, P. T., J. Gemet., 40, 100 (1040). 


Chemical Composition of the Cell Wall 
of Coccidioides immitis 


THe taxonomic position of Cooctdioides X patata 
he causative agent of ooocidioidom 
lebated for some time. It is evident don meta 
f.endoeporul&tion exhibited both in the itio 
hase and under certain cultural conditions!* that 
spy ani Oocoidtoides oell is a sporangium and the 
Orangiospores. This mndicates a prob- 
E with the Phycomyoetes™>t and even 
ossibly with the sub-class, Zygorxyoetea*. However, 
ertain characteristics inconsistent with such a rela- 
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tionship, ‘including the development of a richly 
septate mycelium and the absence of definite spor- 
-angiophores, present some taxonomic difficulties. 


Nevertheless, as noted by Emmons’, the sporangis 
of many of the Zygomycetes (for example, Mortierella 
and Syncephalis) present so many anomalies that 
Cooctdioides may well find & place within the group. 
Frey* has shown that the Phyoomyoetes may be 
divided into two distinct : the one havmg 
cellulose (Oomycetes), the other having chitin 
(Blastocladiales and Zygomycetes) as skeletal material 
of their cell walls. Therefore, we thought it might 
be of interest to isolate and identify the non-water- 
soluble polysaccharide forming the akeleton of the 
oell wall of O. immitis. 

A mixture of strains 2150 and 2200, both of which 
had been reoeived from Dr. N. F. Conant, 
of Duke University Medioal School, Durham, North 
Carolma, were grown at room temperature m shake 
culture in two half-litre Fernbach flasks in 1 litre 
of a trypsin digest of beef-heart medium oontaining 
2 per cant glucose. The pH of the medium was 7:6. 
Massive amounts of growth were obtained on this 


‘medium in 3-5 days. The cultures were killed on 


the fifth day by autoclaving at 10-lb. preasure for 
thirty minutes and the growth was harvested by 
filtration. The material was washed repeatedly with 
distilled water on & Buchner funnel to remove the 
adhering medium and the mycelium was then dried 
in an oven at 90*—110? C. 


as described by Scholl’. 
bns ka cse ade Baer PO si 
for us by Dr. W. Epprecht, 

prüfungs- und Versuchsanstalt, Zürich. m ala 
the typical pattern for chitin; there were no 
diffraction li for cellulose. Nitrogen determina- 
tions confirmed these findings (N = 5:68, 5-85 per 
cent). 

The isolation of chitin fram the myvelium of C. 
wmmmutis is consistent with Frey's findmgs in the 
Zygomyoetes. It does not allow any definite con- ' 
clusion as to the taxonomio position of this organism 
since chitin forms the skeletal material of fungi other 
than the Phyoomyocetes. Nevertheless, it does show 


Department of Bacteriology and Immunology, 


MoGill University, 
Montreal. 


Roure C. Burks* 
ee, and Immunology 
Se eet 
Harvard Medical Schoo 


* Present address: Osborn Botanical Laboratory, Yale Untversity, 
New Haven, Oonneotiaui. 
1 Baker, H. B, Mrak, M. M., and &mtth, O. H, Feriowis, 1, 109 (1048) 
1 Burks, Buth O., Proo. Soo. Bep. Biol. Med., 76, 533 (1951). 
* Hartmann, M., Oenir. Baki., 1. ibi. Ret. Beibett, 4, 255 (19012). 


Baer itr ee EE 4, 470 (Mason e& 

: Skinner, O. H, Ammons, O. W., and H. M., Henrics 
“Molds, Yeasts and , £nd edit. (John Wlley and 
Sona, New York, 1947). 

Frey, R., Der 


Sokweis, Bot. Ces., 00, 199 (1950). 
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Cyanocobalamin—Proteln Complex from 
Sow's Milk and Desiccated Plg tomach 


We have already rted the purification 
from | sows milk aud deeioog stomach of 


which combine with su deni and 
the vitamin B-like substances having different 
nucleotide groups’. Purifloation of the protein from 
sows milk whey was achieved by continuous electro- 
phoresis on paper’. Because of the labile nature of 
the protein itself, we found it easier to saturate the 
Impure concentrate with cyanooobalamin labelled 
with oobalt-00 and to isolate the cyanocobalamin— 


protein complex.  Purifloation of this lex by 
continuous electrophoresis on peper* was followed 
by repeated fractionation with alcohol at 
— 5°. A recent pre note Wijmenga, 


Thompeon, Stern and O’Connell*, concerning & similar 
cyanooobealamin-protein from pig gastric mucosa, has 

prompted us to give a brief account of pu oad ae 

of our substance isolated from sow’s 

g dena details will be published elsewhere. 
pink protem complex from sow’s milk has the 

absorption spectrum shown in Fig. 1. The absorption 


‘at 278 my is largely due to protein (E(19$, loam.) = 


15.1) and at 302 mu to oyanooobalamin (#(1%, 
1 am.) 5-7). The total nitrogen (micro-Kjeldahl) 
is 16-1 per cent, and 1 mgm. of the complex contains 
23-6 pgm. oyanooo in. Hrom these figures, and 
assuming that one molecule of protem cambines with 
one molecule of cyanocobalamin (mol. wt. = 1,300), 
the molecular weight of the protein would be 55,000. 
Qualitative examination of the hydrolysed complex 
shows an amino-acid pattern typical of proteins. 
io Investigations, by the method of 
oliday*, shows the rather high tyrosine content of 
17-6 per cent. The presences of 7 per cent hexosamine 
suggests & glyooprotein rather than a tem. 
Cyanocobelamin exists in the milk of BOW, 
woman, rat, goat and oow in bound forms. Gregory, 
Ford and Kon* showed that sow’s milk, but not cow’s 
milk, combined with added ocobalamin. How- 
ever, this procedure involved edn eating the milks with 
the assay medium. We have since devel an. 
ultra-filtration method which shows that these 
milks when rew and untreated oan bind some added 
cyanooobalamm. with sow’s milk, the 
amount bound by the other milks is small. The 
eee mobility of the naturally oocurring 
belamin in all the milks and of the 
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850 
Wave-length (ma) 


eurve of eyanooobalamin — proce 
aquecus solution (0-5 mgm./mL 
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We have also investigated the mode of linkage 
between ooobalamin and the protein. Removal 


cyan 

of the nucleotide and the most labile amide group 
from the cyanooobelamin molecule’ did not prevent 
its combination, but hydrolysis to the hexg- or hepta- 
acids* gave a substance which could no longer be 
combined with the tein. The absorption curve 
(Fig. D wa pud ab BOO Gan Sureste Ghat the 
complex contains ocyano- rather than hydroxo- 
cobalamin. When ™ON-labelled cyanocobalamin was 
aided to’the partially purified binding protein from 
pig stomach and the whole was dialysed, no radio- 
activity could be detected in the dialysate.. After 
purification (ae described above), the pink tein 
complex still oontained carbon-14 activity, cating 
that the protem did not lace the cyanide during 
combination with the 

Specific groups on the molecule of the protein 
isolated fram sow’s milk were bloaked by various 
reagents, and the oapacity of the modified protein 
to bind cyanocobalamin was measured. Free —SH 

were not necessary for the binding. An 
Z NH, or > NH group may be involved since, after 
reacting with fluorodmitrobenzene, the protein no 
longer bound belamin. However, milder 
treatments for blooking —NH, groups, such as 3 per 
cent formaldehyde at pH 8 or an acetylation pro- 
cedure using acetylthioethylacetamide at pH 10", 
did not interfere with the bmding. 

For a quantitative microbiological estimation of 
the cyanocobalamim in the oomplex, preliminary 
digestion with papain or trypsin is necessary. Hnzyme 
digestion converts the microbiologically madctiye 
cyanooobalamin complex into a form fully active 
for Lactobacillus when heated with the 
ert aar adiens one fae iri f se 

when assayed unhea Furthermore, ultra- 
filtrations of the unheated and heated digesta showed 
that not more than 10 per cent of the total oyanooo- 
belamin had beoome ultre-filtrable. Since cyano- 
cobalamin itself can be ultra-filtered quantitatively, 
it a possible that the digest contains peptide 
conjugates of cyanocobalamm. 

There seems no doubt that the substance isolated 
by us from sow’s milk is very similar to the cyano- 
oobalamin-protein isolated by Wijmenga e£ al. from 

gastric mucosa. The only discrepancy is that we 
find that 1 mgm. of the complex contams 23-6 pgm. 
cyanocobalamin, whereas Wijmenga et ai. find only 
12:8 pgm. 

We wish to thank Dr. E. Lester Smith (Glaxo 
Laboratories) for gifts of “Co cyanoocobalamin and 
“CN cobalamin and the cyanocobalamm hydrolysis 
products, and Dr. 8. K. Kon for his advice and interest 
in this work. 

ManaíAEgxmrT E. GREGORY 
' E. 8. HOLDSWORTH 


National Institute for Research i in Dairying, 


1 Gregory, M. H., and Holdsworth, B: 8., Bloohem. J., 55, 830 (1058). 

Se eer et alas S E 

p H. G, Thom Stern, K. and O'Connell, 
. J. Piookim. ei Vida; 13. 144 (1964). . 

4 Hohday, B. E., Biochem. J., 30, 1705 (1930). i 

i. ee TL, and Kon, B. K., Biochem. J., B1, 


Johnson, A. W. Parker, I. F. J.. 
‘ace a T L. Staff d "wh IL, and Todd, A. B., J. Chem. Sos., 
$840 (1053). 


arc dn Kekwiek, R. å., and Then, H. H., RENE 
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Odour and Chemical Constitution 


iharaoteristio property of ite molecules. 
Some years ago, G. M. Dyson! concluded that odour 
nust be related to a characteristic molecular vibration 


Atton, and he I certain odours to certam 
Raman frequencies (“‘oamic lea") in the 
renerel range 1,500-3,000 cm.-i. In this region, 

lines are correlated. with particular 


unotional groupe (OH, SH, OO, eto.), so that if odour 
aled with tiie frequenoide it could 
ually well be correlated with the oo i 
unctional groups and there would be no need for 
| vibrational theory of odour. On the other hand, 
2aman lines below about 1,000 om. appear to 
lepend upon the whole configuration of the molecule 
nore than on the constituent groups. Odour also 
yppears to more on the whole configuration 
X the mo 8o that & oorrelation of odour with 
ribration would be more reasonable at low frequencies 
han at high. Moreover, the Planck formula shows 
hat only normal vibrations with a wave number 
sonsiderably less than 1,000 cm.-! have a significant 


wrobability of being active at body temperature. 
Dyson’s' ‘osmio despide " are therefore excluded 
m. both chemical and quantum grounds, and any 


orrelation between odours and molecular vibration 
xatterns must ‘be looked for at frequencies below 
tbout 700 om.-! corresponding to absorption in the 
nfra-red beyond about 15 microns. This on does 
106 seam to have been previously searched or odour 
orrelations. 
A panel of fifteen observers was used to select 
ixten compounds with an odour resembling that 
f nitrobenzene. Of these compounds, all but one 
nitrothiophene) were benzene derivatives, and all but 
me (£eooouma&rane) had multiple bonds in the side- 
reneral si ity of type, the compounds had such 
raried functional groups as nitro, nitrile, aldehyde, 
tetone, eater, etc. When the low-frequency Raman 


iome evidence of & statistically signi 
tween the odour and the pattern of the Raman 
ines. This work is being in detail elsewhere. 
The Raman frequencies w 800 am.-! of three 
i£ these compounds (nitrobenzene, nitrothiophene and 
nrzonitrile) are shown in Fig. 1. A search of the 
iterature for substances with unrelated structures 
yut similar Raman showed that butyronitrile 
net the requirementa fairly well. In the opinion of 
ix obeervers, its odour 
"be successful selection at the first attempt of an 
liphatic compound with the same general type of 
dour as & group of sixteen aromatic substances is 
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something which no other theory of the physical 
basis of odour would enable one to do. 

A correlation of odour with the pattern of molecular 
vibrations may therefore be possible if the - 
range below 1,000 cm.-! is studied. The 
effect is at the present the most convenient tool for 


the purpose. 

Division of Chemistry, 
British Columbia Research Counail, 
Vancouver 8, B.C. 

Jan. 27. 


1 Dyson, G. M. . Ameni. OU Record, 456 (1928) ; 13 (1937) ; 
d red A GET IBN. (TOSS) Eom 


R. H. WRIGET 


Iw the early ’twenties when the first work on this 
aspect of oamics was under active consideration our 
knowledge of the Raman lines below 1,000 am.-! was 
rudimentary, and while correlation between structural 


odour does not, in my view, automatically disa 
The interesting results established by Mr. R. H. 
Wright prove, if they prove anythmg, that the 
original hypothesis correlating odour specificity with 
molecular vibration was sound in principle, but that 
I was wrong in assuming the frequencies concerned 
to be those m the higher Raman ranges. He has 
made a valuable advance in this fleld by focusing 
attention on the significance of the lower frequencies ; 
they relate to the molecule as a whole and this, in 
iteelf, is an attractive development of the original 
thesis. ‘There are, however, several of oom- 


hexachloride and perchloronaphthalene have closely 
related odours; and (o) the ‘tea-rose’ thiazoles of 
Bogert, which have odours reminiscent of phenyl 
acetaldehyde or the esters of bees 
. MALOOLM Dyson 
1 Burton Walks, 
Loughborough. 


Effect of Flight on Behaviour of Aphis 
fabae Scop. 


AFTER a preliminary period of quiescence newly 
moulted alate alienicolae of Aphis fabas Boop. take 
flight, in suitable physical conditions, whatever the 
quality of the host they are on. When they alight on 
a host plant after a sufficient flight they do not take 
off again immediately! as they do before sufficient 
flight!, and they may settle down and bear young. 
Moericke! thought that this indicated two phases in 
the life of alate aphids, the Zugphase and Befalsphase, 
and Müller and Unger’ attributed the transition from 
one to the other to exhaustion. The following experi- 
menta show that the can be brought about by 
flight itself, and that it is not necessarily permanent. 

The experiments were carried out in & 
and the laboratory at temperatures between 20 and 
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30? O., on alate: fram cultures and natural 
infestations of broadbeans (Vioia faba L.). 

The aphids were given flight exercise by attaching 
them by the thorax to amall pins with water-colour 
paint, and also by permitting untethered flight in 
the greenhouse. In this way it waa shown that a 
very short flight of an average of about 20 soo. was 
sufBioient to result in the changed behaviour when the 
oe ETEA The 

coul noa e ric Mod 
other than flight, as when the ap abl sea 
the light for several hours m a narrow glass 
which they were able to crawl but unable to fly. 

Aphids alightmg on & host plant after sufficient 
flight wander about for several minutes and whether 
they stay or leave is influenced by the host suitability. 
Flown aphids placed on suitable hosts (6 cm. 
high broedbean seedlings) and remained there 
until they had lost the ability to fly ; an lees suitable 


hosts (isolated mature broadbean leaves) they took off . 
again. placed on young plante of broadbean 
1 metre a considerable variation in 
behaviour wandering; a few remained but most 


of them took off again, this agreemg with the fleld 
observations of other workers!-, 

Parturition occurs soon after the aphids settle down 
on seedlings after flight, or are confined after flight 
' on mature leaves in the dark; its initial rate 18 in- 
fluenced by the state of development of the embryos 
and not by the quality of the hoet*. Nor is it 
for the aphids to feed for them to stay and beer 
young, oontrary to the assumption of Kennedy &nd 
Booth’. When unflown aphids are confined on host 
plants by darkness from flight maturity, embryonic 
development continues but no larvwe are born for 
two days or more, although several hours after 
reaching flight maturity the ovaries contain 8-12 fully 
formed Os. Buch aphids when flown com- 
menoed to bear young within an hour of and 
a number of larvw were then born at half-hourly 
Interyals; an average of 0:0 + 0:24 larva were born 
den ge Armed Aphids flown as soon as they 

flight maturity gave birth to an average of 
only 8-4 + 0-20 larve overnight (n = 50). Anything, 
therefore, whioh delays the initial take-off of the 
aphids from their parent host plant will help to 
of their flying life by increasing 
born in the first batch and so 
hastening ‘the processes leading to the autolysis of 
the flight muscles’. 

Y aphids which have alighted on an unsuitable 
host or have been disturbed while feeding on a suit- 
able host may take off again, and a further short 
flight is neceswary before they will settle down to 
feed and roduce. 

This will be published in detail elsewhere. 

I am indebted to Dr. C. G. Johnson and Dr. J. B. 
Kennedy for reading this communication in draft. 


BEUOCE JOHNBON 


4 Kennedy, J. B., Nature, 168, 1084 (1960). 
+ Kennedy, J. B., and Booth, O. O., Amm. App. Mol., 88. 25 (1961) 
e , J. B., and Booth, O. O., Ann. App. Dhol, 37, 451 (1950) 
' Johnson, Bruce, Netwre, 178, 813 (1053). 
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The Marshes of the Medway 
in Romano-British Times 


Tana view has long been held that the Romano- 
British pottery and olay fire-bars which oocur at 
various levels in the Sarobicularia Clay (that represente 
the bulk of the estuarine its which compose 
the marsh) constitute the t and 
of contemporary potters’ which had beep 
sited somewhere on the marsh. 

The makers’ stamps on the pottery cover a period 
ranging from tbe middle of the first century A.D. to 
the third quarter of the secand century ; the 
greater number of the stamps fall withm the i 
Antonine phase, namely, between A.D. 117 to a.p. 161. 

The present Ordnance Survey maps (scale 6 in. to 
1 mils) of the area in question set across many of the 
saltings the following : “Roman Potteries (Bite 
of)”. Indeed, that of “Kent” (Sheet XX, N.E. 
Edition, 1908) shows no leas than four such sites. 

As the result of twenty-five years study of the 
Dead UU MALO CIO fo fegar! 
ios Vi area ould not poss ee 


zia making indus ‘The 


evidenoe upon 

fold—one goologioal, the o &rchseological. There 
proof that shortly after the oom. 

ane eae ceed ee the sea had 

obtained complete control over the whole district 

and that Scrobicularia Clay had been universally 

deposited to the level of 5 ft. above O.D. 

At this Romano-British man occupied the 
intertidal of the marsh-clay for the purpose 
of making salt. This industry is reflected in the 
occurrence over widespread areas of a gpeoiflo deposit 
containing bri clay flre-bare which ‘were 
process of salt-making, broken 


ee ee 

of marah-clay up to a height of Íl ft. 

eo OD. which forms the highest level of the 
y salting surface. 

A. detailed description of the various archwologioal 

horizons which oocur in these estuarine its will 

be furnished in a paper to be read later m the year. 


J. P. T. BuRoHELL 
Faloon Cottage, Fawke Oommon, 
BSevenoeks, Kent. Jan. 16. 


Zoological Nomenclature 


Norras is hereby given that the International 
Commission on Zoological Nomenolature has under 
consideration the following case involving the possible 
use of its plenary powers : .Caenisites Buckman, 1925 
(Class Cephalop Order Ammonoidea), proposed 

ion of. Full particulars of this case are given 
x mr E E E RR 


i eei POR oe SE T ERR 
to me as soon as possible and, in any event, should 
be dispatched in time to reach me not later than 


- August 20, 1954, when voting on this cage will begin. 


FRANOIB HSMMING 
(Secretary to the International Commission 
on Zoological Nomenclature) 


- 28 Park Village East, 
Regent's Park, London, N.W.1. 
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FORTHCOMING EVENTS 


(Meetings marked with an asterisk * are open to the public) 
: Sunday, May 2—Friday, May 7 
BoorrY or Dater TmerorogY (at the Northern Counties Hotel, 
: Oo. Antrim, Northern Iretand}—Suommer Meedrng. 


Monday, May 3 


& GROUP (in the House, 
gia Bticy of ‘Nature Me Ps Ie de Y.HR.8. : 
Tuesday, May 4 
oF CAL Hxenrams, 
at the Institution 
W.0.2), at 5 —Annnal 
D. W. Morris, W. G and Mr. A. W 


d May 5 

BOTAL MICROSOOPI Bocrgrr (at Tavistock House South, 
Pavaioes quare London, WOI) AL IL Am- BYDDAI on the 
Go Appa&r&tos". 
Royal BoadanmrY oF AETS (at John Adam Md Cr London: 
W.08), «i20 pm—Oommandar Qd . Mayer: ‘ 

OF Navigation (at the Royal Geographiosl vows d 
1 Kensington London, 8.W. i F 
Houot: “13 O Heat Duar tha ua URN = 


UNIVERSITY COLLEGE LONDON (In the Anatomy Theatre, Gower 
London, W.0.1), at 5.30 p.m —Prof. J. E., Partington: “Bome 
of Beventeenth-Oentury Chemistry”. (Further Lectures 


on 
May 7 and 10.)* á 





Barru IwwrITUTIOWN oF RADIO HXGTIEREUNEM, X RExCFION (at 
the London B&ehool of son E pe Keppel Street, 
Gower London, 0.1), at 6 p.n.—Mr. P. M. Hateliffe: 
'**Mxowave Bqutpment"'. 


at the Chemical? : 
1), at 7 p.m. 


iil Hes 6 


Whee wr 10. Maia Colas on 


1 Wimpole. Bereet, London, W1 


‘The Demgn of Animal 
PHYSIOAL Bogimrr, OPTICAL ERU caus at the I ore or 
Balense and pera) Duet Tritt Road, London, 8877). 7), 
at 2.30 p m.—Dr. B. Kay: A paT pon E ot 
Ozone in the A - Mr. D. Feder : Octis at Ge Boren 
of Standards”. 
ae tae Boor = Puen a Piecadilly, London, W.1 
4.80 p.m.— Prof. Quastel, FRA.: Pert" Metaboli” (rhe 
e MER 
LONDON (ab Burlington Pieoadilly 
London, Vb b pon. alr, Pokar Bond: on Suy of 
Goose" (Illustrated by a film m 


taken in Ieeland). Dr. 
Malad wi coo Mim. en 
Itostrated wtih coloured 


DERE E (at Jobn Adam 
8. Col : 


a ACID SCC ESTE S Fori m anl tur Manage- 
| pe oan DR " r Eee stay ct the Teoquinaline 
geal (Centenary 
Boer, Leap. (as 5 ong Burlington Street, 


FOR VIRFTING 
Landon, WD, , at 7.45 p.m.— Discussion oes Foner 
oa India and the United B Ohalrman : 


L. women Bi Bpealknrs : M BE Orr Bürnbug 
* Prof. George ami’ Prof. George B. Cressey. 
—  . Thursday, May 6—Saturday, May 8 


Group 
OF THE NETHERLANDS and the ROTAL N. : 
focnerY (Section for Oheminal , at Insütut 
voor de Tropen, Mauritskade, 063, erence on 
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Dr. D. W. Kent-Jonea: 
Legal Aspects”. 


Friday, May 7 
RoyvaL Lwsetrroure or CHEXIFTRY (font meeting 
CHEMISTRY GROUP of the Sooumry or PUBLIO ANAL 
rui, t casu 7 ib e ese 
Symposium on p 
RorAL IxWTTTUTION (at 21 uro a goet Tandon, Wr), d at 
9 p.m.—Dr. W. H. Thorpe, F.R.8. : 


Saturday, May 8 
Nurton BoargrY (in the Leoture Theatre, Department’ of Bibo- 
chemistry and , Glasgow), at 11 a. m.— 


ie" Symposion "Wien and the . Ohxrman: Prof. J. N 
SOCIETY For AWALYTIOAL WESTERN RECTION se 


Teahnioal Collage, Newport, Mon. a Inaugural 
noon— 
aI Detecmaination and its Medico 


APPOINTMENTS YACANT 


APPLIDATIONS are invited for the folomng appointments on or 
before the dates mentioned : 
KUcLXAR Powss EXGDOEER (with a degree in physics or electrical 


17) 
LAOrUEXR (with either a special qualification in eon. 
neon with the mechanmal testing of metals aas ag de in the 
IK MwraLLuney 


IN HOKTIOULTURRA, in the x of lk Makerere 
Hest Africa —The Georeiary, Inl Univer “Gouna fe rgo. 


i iere pet iy Square, 
METALL with S 
VERITA enoe) or equivalent, and 


a MU ee SGUDE honours degree, 
c oqulraoni, m maihamatios or a Payee) MS the R.A.F. Staton near 
Oxford, fi research duties in oonnexion with aerial 
pho erue (E) Ru GO Lee Tay 
quoting A.313/534. i n 


REPORTS and other PUBLICATIONS 


(not tuctuded in the monthly Books Supplement) 


Great Britain and Ireland 
Wyn Griffith. Pp. 31--4 


1984. By 
plates. : HLL Btadonery Office, 1064.) 15. [243 
ressent oa DEAL, E BR (A 
lecture delivered of 


1963.) 
Wational Instlkute of Agricultural : Leaflet No. 2 
January 19054): Varnetees of Spring Wheats and 
(Rew lists for 1964.) 4. Warner 
No. 8 hore hee tg Varones of Winter Wheets. 
mended List for 1054 ) t Leafie$ No. 9 Janu- 
ary 1064): Varieties of Oats and Winter 
mended for 1054 rine Farmers Leafiet Mo. 18 (January 
1054): Varieties of 8 Lisi Pp. 4. 
Leaflet No. 14: Cereal s 4. wer’ 
M UHR UE eee ee 4 (Cam «s 
ational [neti Aaron anal DOM 
Boat În tho "ithe History and Present 
M (Pode of a Belle Industry 


Ec ph Rc S plates 13 18 ) CO ) (Des beldge "Ave aree 


' Buyers Guide 1054 Edition. Pp. 645. 


rion rae De 1964.) be [241 
Department of Industrial Researeh. Forest 
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SECRECY AND SECURITY 
IN ATOMIC RESEARCH 


HE recent debates in Parliament on the Defence 

Estimates, and the “Statement on Defence, 
1954"* on whioh they centred, were marked by a 
candour which has often been absent from such 
debates and by a keen appreciation of the need for 
Informed publio discussion of the broad issues, 
though it was impossible, for security reasons, to 
discuss details or the magnitude of the offort in 
particular directions which is being undertaken in 
Great Britain. In that of atomio energy, for example, 
Dr. J. B. Conant has expressed the opinion that no 
full publio discussion is possible within the foresee- 
able future. The subsequent hydrogen bomb develop- 
mente may well, however, enforce somewhat fuller 
public discussion, at least on such issues as the 
apportionment of resources between research and 
production in different flelds of defence and between 
defence research and civilian research. Moreover, 
quite spart from the implications of President 
Eisenhower's proposals of last Deoember for an 
international atomio pool under the United Nations, 
and his subsequent message to Congress on February 
17 aeking for changes in the Atomic Energy Act of 
1946 to facilitate wider co-operation with the allies 
of the United States in the interchange of information 
concerning the use of atomic weapons, the processing 
of atomic rdw materials, reactor development, pro- 
duction of filssionable materials and related research 
and development, strong support for more freedom 
In the exchange of information has been forthooming 
from quarters inside as well as outside 


‘the United States. 


In an article in Foreign Affairs last summer, Dr. 


available to the public the information necessary for 
informed discussion of the factors which limited the 
country’s choice of action. That is as essential in 
other countries as in the United States if govern- 
ments are to be assured of the firm support of 
intelligent public opinion in the difficult decisions 
they are called upon to take. This argument is well 
Illustrated in the introduction to the Statement on 
Defence, 1954. Dr. Oppenheimer equally stressed 
the need for more candour on the part of the United 
States in dealing with its major allies. Here he 
referred both to technical collaboration and to the 
military collaboration, for which both General 
Bradley and General Collins had pressed as a pre- 
candition of effective planning and successful defence 
of Europe. Dr. Oppenheimer also argued that more 
oandour is an essential factor in securing public 
co-operation in the measures of civil defence re- 
quired to moderate the dangers from atomio 
weapons or other means of enemy attack on the 
civil population, and the soundness of his arguments 
18 well indicated in the reactions of some looal 
&uthorities as well aa of individuals in Great Britain 
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to the statements in the press regarding the hydrogen 
bomb explosions of March 1 and later. 

Mr. Gordon Dean, former chairman of the United 
States Atomic Energy Commission, in his subsequent 
book, “Report on the Atom”, takes a similar view. 
Mr. Dean belisves that, m the absence of informed 
public discussion, the United States decision to build 
up & stockpile of atomic bombe, which became the 
most important single factor in planning its strategic 
defence, resulted in the stoakpile bemg 
‘concealed so that nothing could be done with ib 
except under the most extreme conditions and with 
much soul-searching at home and a los in reputation 
for morality abroad. This situation gave the U.S.S.R. 
much more freedom of action in the post-war world 
than they would otherwise have had, and although 
Mr. Dean is a oonvinoed believer in the deterrent 
value of the atomic stockpile, he gives no high place 
to secrecy in his proposals for improving the security 
of the United States and the free world. Progress in 
science, he recognizes, has no international boundaries 
or special environments, and leadership in the atomic 
fleld will be maintained by achievement, not by a 
. Cloak of secrecy. 

This welcome reminder that security and secrecy 
are not synonymous—and may even be moonsistent— 
comes, not from a acientist but from a lawyer- 
administrator, who sees as the goal over the next 
few years & wide base of co-operation between the 
acientists and engineers of the United States and 
Great Britain in the field of atomic energy, conducted. 
in such a way that the Soviet programme is not 
advanced. There is thus already much support for 
President Eisenhower’s proposals from responsible 
opinion, both civil and military, in the United States, 
and it is desirable that discussions of defence policy 
and of the functions of the Atomio Energy Cor- 
poration Bill should be so conducted as to put no 
fresh obstacles in the way of Anglo-American co- 
operation and the interchange of mformation. For 
the same reason, scientists should do what they can 
to put discussion of hydrogen bomb developments on 
a factual basis. Calm judgment and clear thinking, 
not partisanship or passion, are the way to security. 

In his article referred to earlier, Dr. Oppenheimer 
agrees with Dr. Conant that to-day publie opinion 
does not exist in the fleld of atomio energy; he 
pleads particularly that knowledge of the charac- 
teristics and probable effects of atomic weapons, of— 
in rough terms—the numbers available, and the 
changes that are likely to occur within the next few 
years, and our general estimate of where a potential 
enemy stands, are not among the things to be kept 
secret. 

The Civil Estimates for 1954-55 disclose for the 
first time the magnitude of the national expenditure 
in Britain on the development of atomio energy, 
though that on atomic weapons is still concealed 
within the Service estimates and those for the 
Ministry of Supply. Nevertheless, the Statement on 
Defence is a first tentative step towards a publio 
discussion in general terms and itself points to some 
of the easeantial questions to be asked, while others 
emerged in the debates in the House of Commons. 
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First, the Stetement emphasizes the heavy burden 
on the economy of Britain imposed, not merely by 
the magnitude of the Defence Estimates themselves 
but also by the continuing need to devote to defence 
production a substantial part of the output of the 
engineering industry. It is thus still necessary to 
hold & careful balance between the demands of 
defenoe and those of other sectors of the economy 
and, in particular, to ensure by close co-operation 
with our partmers that our share of the oommon 
burden does not impose an undue strain on ours 
belanoe of payments : “Our armed forces cannot, inf 
these circ unisteniess, De prog idod’ wih AU thove things 
which ideally they should have”. 

That being 80, there are two fundamental questions 
to ask. The first concerns the effectiveness of ool- 
laboration with our partners. There should be no 
possibility of the cost of security being confused with 
the oost of independenoe. Cool, impartial publio 
discussion, when well informed, is a real safeguard 
against the duplication of research and prototypes, 
and & powerful stimulus to politicians to areate the 
political conditions which further cheaper and more 
efficient defence. 

The second question relates to the balance of the 
national effort in Britain, both that between defence 
and civilian research and development, and that 
between conventional and new and unconventional 
weapons. It is here that the biggest problems are 
now emerging, as the Statement on Defence indicates ; 
and. while public discussion could help at least in 
ensuring support for the difficult decisions which 
must be taken, it can only help if-such discussion is 
serious and responsible as well as informed. The 
defence policy outlined is based on the prevention of 
war and accepts the necessity of keeping our present 
lead in technical development to offset weakneas in 
man-power. Only by implication is it recognized 
that Great Britam’s foreign policy should be in 
keeping with the resources available to support that 
policy, and one of the most striking- features of the 
references to man-power is the absence of any 
reference to the point made by Sir Godfrey Ince in 
his paper to the Manchester Statistical Society last 
year regarding the use of man-power: both m 
industry and in the Services it is essential that the 
most fit and active should not be employed on tasks 
or duties which could be done as well by older and 
leas active men. The pomt was indeed taken up by 
speakers in the debates in Parliament, but in respect 
of the employment of women in the Services. 

There may, of course, be room for argument as to 
the respective roles of the three Services in the over- 
lapping and conflicting tasks arising out of the policy 
set forth in the White Paper. As to the situation 
created by the atomic weapons which are already 
being delivered to the Foroes, and by the guided 
missiles, which have reached an advanced stage of 
development, the major olash of opinion arose as to 
the change which should be made in the direction 
and balance of the research effort of Britam. More- 
over, the White Paper iteelf pointe out that the 
balance between new and conventional weapons can 
only be decided over a period of years in the light of 
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the situation as it developa, and of the studies in the 
problems of taotios and training created by the new 
weapons which are proceeding both m the United 
Kingdom and under the North Atlantic Treaty 
Organization. The hope is expressed that these 
studies will gam in realism and effectiveness as a 
result of President Eisenhower's request to Congress 
for legislation permitting the release of more 
information on the use and effects of nuclear 
weapons. . 

Summing up, it is clear that the oentral theme’ is 
the need for the freest exchange of information oon- 
sistent with national security. At different levels, 
different criteria wil obviously have to be applied. 
Bo far as the general public is oonoerned, sufficient 
general knowledge relating to atomio energy and to 
atomio weapons should be made available to enable 
people to appreciate not only the magnitude but also 
the limitations of recent developments; by these 
means alone oan'& reasoned and- balanced view of 
affairs be achieved. At more specialized and technical 
levels, the amount of information which can be 
exchanged must be assessed on a different basis ; but 
secrecy for ita own sake has always been a friend of 
wastefulness, inefficiency and duplication such as can 
ill be afforded at the present time. 


THE NANYANG UNIVERSITY, 
SINGAPORE 
e s proposed Chinese University m Singapore 
(called "Nanyang" after the Chinese name for 
South-East Asia) stems i j from the 
separate system of Chinese schools in Malaya, but 
more basicaly from a deep urge in the Malayan 
Chinese to preserve their cultural independence. 


have far more pupils, but only the Chinese schools 
constitute & system paralleling the English schools 
right up to secondary level, and also largely inde- 
pendent of Government help and oontrol. Their 
main medium of instruction is Chinese, and the 
English which all their senior pupils learn is not 
usually enough to qualify them to enter the country’s 
established University, the University of Malaya, 
where Engliah is the medium of instruction and 
academic standards are those of the universities of 
the United Kingdom. Most of its students are indeed 


Boys and girls from Chmese schools seeking a 
university education have hitherto commonly gone 
to China. To-day that has obvious difficulties and 
disadvantages. Eduoation in China is education in 
Communism. Those who go there find it hard to 
return and may be lost to their families and to 
Malaya. More and more are thus left with no clear 
avenue to any university. Actual numbers are 
small ; Chinese school pupils are said to total 400,000 
against 211,000 in English schools ; but whereas there 
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were 4,889 in English School Certificate classes last 
year, the corresponding Chinese school classes had 
only 418, of whom but a fraction will actually seek 
& university education. 

However, the problem, if far smaller than some- 
times suggested, is real, and it was primarily to solve 
ib that & group of wealthy Chinese proposed last 
year to create a new Chinese university in Singapore. 
They spoke also of providing a centre for the study 
of Chinese culture and of supplementing the work 
of the University of Malaya by teaching subjects 
not yet offered there; and, in answer to a charge of 
communalism, they proposed to cater for Malayar 
residents of other races, too. 

An initial fund has now been raised, a site decided 
upon, building plans prepared and—a moet important 
step—ea chancellor and a vice-chancellor selected, im 
the persons of Dr. Lin Yu Tang and Dr. Robert Lim. 
With one initial promise of 5,000,000 dollars and 
smaller donations and promises, funds available may 
be upwards of 7,000,000 dollars local currency (say 
£800,000). That is no more than a start towards the 
cost of a modern university ; for comparison, the 
University of Malaya already costs about £650,000 
per annum, and the oost of rebuilding it on a new 
mito was put at £17,000,000. 

The chancellor is to be the active chief executive, 
and many decisions may be postponed until Dr. Lin 
arrives (probably in September) and familiarize 
himself with an atmosphere hitherto strange to him. 
Meanwhile, no academic appointments have been 
announced ; legal authority to issue degrees has 
still to be obtained ; the steps to be taken to guarantee 
their standard have still to be defined ; and no formal 
announcement has been made of the basis of admis- 
Bion of studente. None the less, teaching is planned to 
start early in 1955, using temporary or borrowed 
buildings. Initially there are to be Faculties of Aria 
and Science only and, rather surprisingly, teaching 
is to be largely in English. The first is a wise decision ; 
it would have been over-bold to tackle flelds such as 
engineering, which the University of Malaya has 
found too difficult hitherto but will in any event be 
entering soon. 

Certain questions inevitebly arise. First, could not 
a ladder to university education be more easily pro- 
vided by bringing the Chinese school pupils up to 
the standards in English language of the University 
of Malaya, or by giving some teachmg in the Univer- 
sity in Chinese ? The problem is not solely one of 
language, for there are other marked differences 
existing in the basio educations given in the English 
and the Chinese schools’; but possibilities of &dapta- 
tion or extension of teaching in their senior classes 
or of otherwise bridging the gap between them and 
the University of Malaya are under active examina- 
tion. However, the sponsors of the Nanyang 
University decided that only a quite separate 
institution could serve ther purposes. 

Secondly, is the new institution needed for the 
study of Chinese culture and literature ? Long delays 
had raised doubts whether the University of Malaya 
would ever give reality to the Department of Chinese 
Language it had long possassed on paper; but the 


838 


appointment last summer of a head of that Depert- 
ment and the purchase of some 80,000 volumes as 
the basis of a Chinese library have made clear that 
it does not intend to neglect that fleld. 

Thirdly, what will be the value to the practical- 
minded student of & Nanyang University degree ? 
Much will depend on the recognition given locally, 
for example, for Government appointments, and on 
whether good English continues to be essential in 
the professions and the other higher appointmenta 
to which the local graduate aspires. If the new 
University offers no reliable avenue to local employ- 
ment, will it prove an effective counter-attraction to 
& university education in China, offering a definite 
avenue to employment there ? 


wants an eduoetion for China or an education for 
Malays. 

Fourthly, oan any university in Malaya to-day 
establish and maintam iteelf without constant re- 
inspiration and remforcement from outside, as the 
University of Malaya is inspired and reinforced by 
ite close contacts with the Oommonwealth univer- 
sitis ? If not, where is the Nanyang University 
to find such reinforcement outeide China ? 

Hitherto the Chinese in Malaya has had to choose, 
for his higher education, between a Western systam 
in Malaya or '& Chinese system in China, The Nanyang 
University seeks to offer the alternative of & system 
a ee cpa 

Chinese thinking. Ib is yet another mark of the great 
and vital interest taken in education by people of 
Chinese race, and an interesting experiment in a 
mixed society of oonfused cultural loyalties and 
linguistic habits; but ib fite very uneasily with the 
political aspirations of Malaya to a united and 
Integrated nationhood. 


FOUNDATIONS OF ‘MODERN 
PHYSICS 


A History of the Theorles of Aether and Electricity 
The Modern Theories 1900-1926. By Bir Edmund 
Whittaker, F.R.S. .1i+319. (London: Thomas 
Nelson and Sons, Ltd, 1958.) 82s. 6d. net. 


& younger physicist is to review & new book on 
the history of physics, and if the author of the 
book has grown up with all the events about which 
he is writing, then the reviewer is in & difficult 
situation. Unlike the author, he has not grown up 
with the material, but has only absorbed the latest 
of the physical theories during his student days 
subsequent work, so that he is not familiar with 
many details in the historical devel of even 
the past fifty years. To review a book and 
comment on the historical correctness and complete- 
neas of the work, he must study the history of 
science, and only then is he in a position to make 
some criticiams. But in regard to this book by Bir 
Edmund Whittaker, a reviewer must do much more : 
i$ warrants a thorough study of physical literature 
ginoe 1900 before one has the right to make such & 
statement as: “I do not agree with this or that” or 
to put one’s finger on a mistake. 
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If one asks why has such a book been written, the 
answer could be: to spare other people the necessity 
of reading the enormous amount of scientific papers 
of the period in question in order to understand the 
historical evolution; and it is in the attainment of 
this objective that I feel competent to comment. 
Before doing this, however, let me return for a 
moment to the question of historical &ocuraoy. 
Extrapolation is & well-known scientific technique, 
and I think it is possible by means of extrapolation 
2 even on this question. One need read only 

pages of the book to sense the thoroughness 
ind conscientiousneas of the whole work. Further- 
more, one wil note that no statement is made 
without being justifled by at least one quotation, 
the total of which I estimate to be more than a 
thousand. Thus, from this great number of quoted 
P ee Oe eee 

from the general solidity of the work one may 
conclude that it is historically complete, for it 
is inconceivable that an author with such & pro- 
found knowledge of his sources could have over- 
looked any important fact. Indeed, one can rather 
be sure of the historical objectivity from the thorough- 
ne and the style of this work. 

If it be doubted that a younger physicist can make 
valid criticisms by means of the method of extra- 
polation, there are indeed. three other features of such. 
& work on which he oan corhment: the extent to 
whioh the book fulfils its ; the effort it 
demands from its reader ; one’s reactions on 

the work. 

Taking the first of these pomts, the number of 
facts considered in the 307 pages of text is astonishing. 
They are not superficially described, bu’ form a oare- 
fully ordered and profound analysis of the develop- 
ment of theories. Many of the papers quoted are 
forgotten. to-day ; but the ideas do nevertheless form 


a part of 

the evolution of science without them. 
But Sir Edmund does not confine himself to enumer- 
ating the facta or describing them in simple words. 


only if the reader is willing to make a co-operative 
effort. Besides this, the book can also be used for 
reference purposes and as a collection of sources. 
Therefore it is easential for any library. 

Turning now to the second point, the book is not 
written for the layman interested in the history of 
science, and certainly does not belong to the category 
of science books. The reader should possess 

See ue dea a oaloutus, 
tado Gent tae nAn ioh Gn ceca Maxwell's 
theory of electricity, relativity and quantum ‘ 
But it will suffice if one’s knowledge of these topice 
is somewhat sketchy, because the author gives some 
easistance, as, for example, by a short introduction 
on tensor analysis and matrices. The contents of the 
book can be indicated by the following list of chapter 
headings: the of Rutherford; tbe relativity 
theory of Pomearé and Lorentz; the beginning of 


quantum theory ; spectroscopy in the older quantum 
theory; gravitation; radiation and atoms in the 


the discovery of wave mechanics. 

How does the reader feel about this book—or 
rather, how did I feel ? The clarity and the excellent 
didactic construction make it a pleasure to follow 


t-day science, and it is impossible to' 


—- 
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Sir Edmund through the years 1900-26, though his 
book is sometimes not easy to read because of the 
condensed style and the fact that he often employs 
the nomenclature used in original work instead of 
that which would be used to-day. But this is surely 
an advantage and not a fault. 

Besides the history of physics, one may learn from 
Sir Edmund one very important fact, namely, that 
i$ was of no advantage to have been living fifty years 
ago in order to make some of the great discoveries 
which to-day seem to be so easy and self-evident. 
From this book one can see that things were then 
much more complicated than they may now seem ; 
in fact, they were just as difficult for physicists of that 
time as present problems are for us. 

R. HAGEDORN 


EVOLUTION OF THE HUMAN 
| MIND 


Anthropogenesis 

A Study of the Origin of Man. By Prof. Ant. 
Pannekoek. Pp. 120. (Amsterdam: North-Holland 
Publishing Compeny, 1953.) 125. 


A THOROUGHGOING analysis of human origins 


would the physical, the social and 
the aal istinglicun af Doms doped. It 
would indicate the phyletio stage and ecological 
setting in which hominid features first a and 
attain their full reion. For much of what is 


closely interdependent, and & case could be made 
for their developmental, and perhaps lo, 
correlation. Weidenreich, for example, has di 
attention to the interacting characteristic of 
the transformation of the face and brain-case and 
the bending of the besicranial axis. Already, 
ntology and comparative primatology, guided 
y the broad principles of animal evolution, offer 
enough 5o make the biological exploration of anthropo- 
genesis a fascinating, if complicated, intellectual 
exercise. 
Prof. A. Pannekoek's exploration soarcely touches 
on the biology of the matter. It is & long, sustained 


disputation of a hypothesis to account for the genesis 
of conceptual thinki and tool-making. 
The thesis is skilfully and and is 


worth following if the reader will bide his time in the 

discursive chapters and be prepared to go 
in and out of several neurological blind alleys. The 
theory is an amalgamation and re-ordering of a 
number of interrelated propositions which have been 
argued before. These are, briefly, that tool-making 
implies a developed capacity for conceptual thought 
(an idea elaborated by Elliot Smith), that speech 


closely “‘akin to tool-making’’ (Charles Bell). Prof. 
Pannekoek examines and dissects each of these 
postulates in detail and finds them intrinsically oon- 
vinoing, though there is scarcely a material check 
which oan be brought to bear on his premises or 
inferences. He urges the primacy of tool-making as 
the driving foroe in the development of the faculties 
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of human thinking and speech, though he emphasizes 
that, once started, all three activities would undergo 
& continuous mutual deve A point he 
labours is that “simple Darwinism” has led biologiste 
to ignore the cultural factor of tool-making as the 
most potent agent of cerebral and mental develop- 
ment. But he himeelf quotes many writers who 
have &ooepted this posability, though perhaps not 
to the extent of the author himself. There are places 
where the argument is not clearly developed. The 

of the bram is in the main 
as & resultant of tool-making (p. 78), but some degree 
of enlargement is apparently & precondition in the 
earliest stages for cultural development (p. 107). 
Pannekoek criticizes, and with some justice, Elliot 
Smith’s essentially orthogenetio view of brain ex- 


On Pannekoek’s thesis, a protracted apes of tool- 
using and of slow improvement in tool-making with 
concomitant lagging in brain must have 
taken place (the palsontologioal record supports 
this) with word use emerging relatively late. Interest- 
Hey dongi, Prof. R. J. Pumphrey has recently! 

& similar inference using lees speculative argu- 
mente derived from the physical and Ur AE ar 
nature of language. Unlike Prof. Pannekoek, f. 


ia mirrored in & pronounced tendency for the repres- 
entational art of that period to exhibit progremive 
abbreviation and abstraction. The biggest omission 
in Prof. Pannekoek’s discussion is the scant attention 
given to the oe of the human social grouping 
ee eee 
thought. J. S. WENER 


1 E. J., “The o SS ago An Inaugural Lecture". 
1061. 


verpool Untversity 


METHODS OF ORGANIC 
CHEMISTRY 


Methoden der organischen Chemle 
(Houban-Weyl.) Vierte, vollig neu gestaltete Auflage. ` 
Herausgegeben von 


lierung, COarbonsüureeeter, 
Funktionelle N-Derivate der ee i 
xvii +776; 1952; 98 D. marks. 2: 
ische Methoden; pp. xxii4+-1070; 1958; 189 D. 
marks. (Stuttgart: Georg Thieme Verlag.) 


HE appearance of the first two volumes of & 

completely new edition of ‘“Houben-Weyl” is a 
noteble event in io chemical oiroles. The third 
edition, of which Vol. 1 was issued in 1925 and 
Vol. 4 in 1941, enjoyed great popularity which is far 
from dissipated even now. In the fourth edition the 
subject-matter has been completely rearranged, and 
the articles in the two volumes now under review 
have been enlarged and modernized out of all reoog- 
nition. The names of the contributors (for example, 
R. Criegee, H. Henecka, F. Arndt, B. Histert, H. 
Roth, Th. Wieland) aa well as of the editor and his 
associates are sufficient guarantee of the authenticity 
and quality of the work. Serial publications such as 
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"Organio Syntheses” and ''Organio Reactions” and 
the series of Theilheimer, which have proved mvalu- 
able to the synthetic organic chemist, have in no 
way lessened the importance of "Houben-Weyl', 
which indeed gives extensive references to articles in 
the first two of these publications. A large proportion 
of all the references relates to original papers pub- 
lished after the third edition, and they inohde 
reference to many patent specifloations and to 
FIAT reporte and reviews. 

Vol. 8, published in 1952, was the first volume of 
the new edition to be issued. It is said that the 
complete edition will consist of about fifteen volumes. 
Criegee contributes an article on peroxides, which 
gives an interesting survey of the several different 
types of preparative methods now available and 
contains a short section on the reactions and uses of 
peroxides. Derivatives of carbonic acid are dealt 
with by 8. Petersen and H.-F. in two 
comprehensive sections in which, for example, the 
reactions of cyanio acid, oyanogen halides, cyan- 
amide, urea and guanidine are summarized in 
convenient tabular form. Various classes of dimerio 
and trimerio carbonio acid derivatives are described, 
and the part dealing with biguanide refers extensively 
to the publications of F. H. Curd and F. L. Rose and 
their collaborators in the researches leading to new 
antimalarial drugs. <A long section on nitriles (by 
P. Kurtz) includes preparative details for anhydrous 
hydrocyanio acid, cyanogen and acrylonitrile, and 
contains also a few pages devoted to isocyanides. 

The next section is concerned with the preparation, 
transformations and decarboxylation of oarboxylio 


the direct introduction of the carboxyl group 
using carbon monoxide or carbon dioxide, of onda- 
tion routes to carboxylio acids, of synthetic methods 
such as the acetoacetio ester and malonic ester 
syntheses, the Perkin and Knoevenagel reactions, 
and of ta such as the benrilio acid 
change, the Arndt Eistert reaction and the Faworsky 
reaction. Decarboxylation comprises not only direct 
elimination but also such as the 
Curtius and Schmidt degradations. Hdqually mter- 
esting and useful is the section on carboxylic esters, 
which gives examples of well-known condensation 
reactions. These molude the Reformateaky reaction, 
the Darzens glycidio ester IB, Olaisen’s ester 
condensation, Stobbe synthesis and the Michael 
. reaction. These examples illustrate, incidentally, the 
use of the majority of the used. oo 
agents ; but the usefulness of the article would have 
been enhanced by including & discussion of their 
relative merits with an indication of the reagent of 
choice for specific types of reaction and molecular 
environment. The last section, Ing with nitro- 
genous derivatives of carboxylic acids, is followed by 
an author index containing all the names in the 
footnote references throughout the volume, and & 
subject index which is largely & list of names of 
compounds ; page numbers of preparative methods 
are given in heavy type. 

Vol. 2, issued in 1958, contains a most valuable 
comprehensive of the methods of analysis 
and the determination of _ physioal constantes of 


of oxygen is included among the methods of 
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elementary analysis, and also the estimation of 


concludes, lately 
o wile Gime, Chuo fure is ih ape Ct 
& brief survey of methods of ‘ultramicroanalysis’ by 
which, for example, combined oarbon, and 
oxygen estimations can be carried out with quantities 
of the order of 100—300 ugm. 

Other analytioal methods relate to the determina- 
tion of speorüo molecular groups, to gas analysis 
(including adsorption methods and spectroscopic 


mixtures. 

methods, inoluding paper chromatography and the 
use of ionic resins. In connexion with paper 
chromatography, it is curious that although the 
name of A. J. P. Martin a "in the literature 
references, no mentian is iod odo d 
Errors in transcription of names are 

one of the references m Vol. 2 gives A. O. eck 
instead of A. H. Cook, and in Vol. 8 G. M. Bennett 
appears ag G. M. D. Bennet. The section on gas 
analysis has a table of physical oongtanta of upwards 
of forty gases, and this section is followed by a 
section on the determination of melting and freezing 
points, and of boiling and condensation temperatures. 
A valuable feature of this volume is the inclusion of 
a general bibliography at the end of most of the 
articles. 

It is unnecessary to commend these two exoel-. 
lently produced volumes to organic chemista. They 
will be attracted to them instinotively. 

J. W. Coox 


MAGNETIC CHARACTERISTICS OF 
ROCKS 


Rock-Magnetism 
Prof. Takesi Nagata. Pp. viil-+ 282. 
and Co., Ltd., 1958.) 5 dollars. 


HE present interest in the interpretetion of the 
natural residual magnetism of both igneous and 
sedimentary rocks makes this survey by Prof. T. 
Nagata of the characteristic magnetio properties of 
rocks most opportune. Of necessity, any inter- 
ion of the obeerved natural magnetic polariza- 
tion must be based upon a full appreciation of the 
magnetic behaviour of the rock constituents. The 
main. EE problem is the cause of abnormal 
directions of magnetization, differmg widely from 
that of the present earth’s fleld, in many cases being in 
opposition to ib. ee ee 
to account for this phenomehon : cereal poplars 
changes in the direction of the earth’s m the 
past, and the other seeks to explain the reversed 
polarization in terms of the ee eee of 


(Tokyo : 


The opening chapter of the book is of a general 
xam anna at ld aulici pee cat qun 


magnetism, with T ial referenoe to ferromagnetio 
materials and the rieg, advanoed by Néel, of the 
behaviour of small ferromagnetic particles. It con- 
cludes with a review of the more common magnetic 


- 
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minerals oocurring in rocks. The next chapter is on 
the measurement of rock magnetism which, because 
of the small intensities of magnetization, requires 

techniques. The usual magnetio perties— 

is, hysteresis and the values of 
saturation intensity, coercivity and remanence, the 
effective susceptibility in weak fields, the variation 
of properties with temperature, Curie temperature, 


concentration of mmerals, are treated in some detail. 
By far the most valuable, and longest, chapter 
is that devoted to the thermoremanent 
of igneous rooks, for it is this aspect which is of 
greatest significance in the interpretation of natural 
residual intensities. The author has made his most 
a ee 
our knowledge of the details of the manner in 
whioh & rock &oquires its large and stable intensity 
when cooled from above its Curie temperature is 
largely due to his work. The ing behaviour of 
the dacite from Mt. Haruna which, when oooled in 
a weak field, acquires a polarization directed in 
opposition to the ambient fleld, is also discussed. Of 
the last two ohapters, one is concerned with the 
magnetization of sedimentary rocks while the other 
considers some of the geophysical problems whioh 
arise from the general subject. 
As a oompilation of experimental data of the 
ie tiae of rooks, mainly under laboratory oon- 
tions, this book is valuable; but the interpretation 
of the resulta 1s not always satisfactory or carried out 
in a sufficiently critical manner. As an example of 
this, & relation is deduced between the effective 
susceptibility of rocks in weak fields and ther 
magnetite content. The observations show such & 
wide scatter that the value of the numerical mter- 


genero 
illustrated. One major fault—for which Prof. Nagata 
is not responsible—is the English, which leaves much 
to be desired. J. M: BEUoOKBHAW 


WEATHER NEAR THE GROUND 


‘Micrometeorology 

A Study of Physical Processes in the Lowest Layers 

of the Earth's A . By Prof. O. G. Sutton. 
. xii4-333. MoGraw-Hil Publishing 

Co., Ltd., 1958.) 61s. 


I3: n oe appeal cary ea 
could write; and there will be a warm welcome 
for this illuminating survey of territory that he 
himself has done so much to extend. A flippant 
reviewer will perhaps be forgiven for suggesting that 
the sub-title ought to be “Mathematiosal Processes in 
the Lower Atmosphere”, for this is a mathematician’s 
book with the scope and content of which there could 
be little quarrel were the design limited to producing 
& survey of postgraduate standard for mathemati- 


cians and physicists. The author, however, speoi- 


floally states that he has attempted to meet the 
needs of workers in other fields who require detailed 


information about physical processes in the regions 
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these other workers—biologiste and the like who make 
up the great bulk of practising mioro-meteorologiste 
in the world—the book will be difficult where it is 
aoe dd d n I ih oe 

important problems of mioro 
: ar movement, temperature and 
humidity gradients Inside crops and dard 


dispersal of atmosp 
terminal velocities of fall ; xd wind erosions to unb 
only a few. At present, of course, the meteorologisb 
oan do no more than provide & qualitative discussion 
of the physics of some of these problems; but & leed 
from . Button would have been invaluable in 
stimulating thought and experiment. 

The first of the eight chapters oleers tho way for 
Hater argumenta in describing the statio properties of 
«he atmosphere. The next two deal with air moving 
in laminar flow and turbulent flow, the former 
primarily to sob out and explain the basic aerodynamic 
equations and to introduce the concepts of shearing 
stress, viscosity and mean free Against this 
background there is an survey of mixing 
length theories in turbulent flow, first on the molecular 
analogy of Prandtl and then on the statistical basis 
initiated by Taylor. The analysis at this stage is 
mainly used to derive velocity profiles over smooth 


matics is arisply seb out and the argument uninter- 
rupted: but at the expense of a discontmuity it 
would be helpful to have some discussion of the 
physical implications of these differing concepts of 


mixing length. 
After considering the transport of heat in free 
convection, diffusive are studied in general 
permit the analysis to be applied not only 
io hee’ teaneiee Dub led to honondeceble fn ie 
T vapour, amoke and other pollution 

le terminal velocities of fall. 

Were pter on radiation is pure meteorol and. 
ieia a oe erendeduatriai o long-wave ia tion. 


leading to a discussion of the possibilities of predicting 
temperatures. As ‘micro’ meteor- 


and their enyironments, a topic of wide mportance 
in most branches of outdoor biophysics, particularly 
in the measurement of temperature. Almost every 
temperature measurement Involves an uneasy com- 
promise between from radiation 
and adequate exposure of the elament to the environ- 
ment. A section on the mioro-meteorology of 
meteorological instruments would be a very weloome 
addition to a future edition of the book. 

ters of the book take the 
first part mto the fleld 


survey of the heat balance at the earth/air 

; from temperature, on to wind, with 
details of wind profiles over rough surfaces and the 
influence of atmospheric stability on them. Read in 
conjunction with his earlier chapter on turbulent 
flow, this chapter jJustifles Dr. Sutton’s statement that 
there has been much energy spent and ingenuity 
exercised in investigating problems of wind structure. 
Has it been overdone ? The &uthor's reply would 
doubtleas be to ask the questioner to re-read his final 
chapter to find there how all that has gone before 
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Eu de uu OP aes lcge. d 
and other forms of atmoepherio 
providing complete, if see i ns for 
evaporation-rates from open water. .Oxpres- 
Se Cop ee ee ee 
were accompanied by short tables giving a range of 
values of the stability-dependent constants that 
appear in equations 8-55, 8:56 and elsewhere: nob 
everyone’ who will want to use this chapter will 
tables of incomplete gamma functions or 
w where to find them. ` 
For & summary i ion. of the book as a whole 
-wo can go back to ita beginning. It is dedicated to 
Sir David Brunt: it is a worthy offering. 
H. L. Pawan 


SELECTIONS FROM THE WORKS. 
OF C. G. JUNG 


Psychological Reflections 

An Anthology of the Writings of C. G. Jung. Seleoted 
and edited by Jolande Jacobi. Pp. xrvii4-842. 
(London: Routledge and Kegan Paul, Ltd., 1953.) 
806. net. 


HIS anthology of Jung’s alba a compiled by 
Dr. J. Jacobi, is a bedside boo “The object 
soins dna qu acto tue a ee ere 


ated by Jung’s Psychology. It was not the mtention 
to present Jung’s theory ; therefore everything which 
is technical has been excluded". 

The publishers recommend this book “not only for 
the use of scientists, but for all who want to arrive 
at a better knowledge of themselves and the world". 

are presuppoaing that there is a discovery to be 

which is nob only sBoientillo discovery—dis- 
covery by observation and deduction therefrom in 
strict accordance with logical rules—but also a dis- 
covery by reflexion, & moral discovery. 

The whole work of Jung aa a man of science poses 
the question of validation. If the basis of science 
turns out to be ‘unscientiflc’ and ‘facta’ are as in- 
determinate as any symbolic experience, then we 
have to admit that Prof. C. A. Coulson is right when 
he states that facta say no at all; what matters 
abdut truth is not the facta, ut the interpretation 
of the facts. 

Just as, ın physical science, concepts like atoms 
and electrons are logically unobservable but are 
validated, b analogy, go it is with the working of 
the mind. &re being experienoed there are not 
fired things ka reflexions of experiences which 
manifest themselves in symbolical terms. Man 
to-day, however, is oonditioned by his 'soientiflo' 


training to think quantitatively and forgete that 


validation is experienced also in image thinking. 
Verbal and image thinking go aside by aide, 
and Prof. H. Pros saya in his book, “Thinking 
and Experience” (p. 252): “If rainbows, 


mirages and the like had been leas common than 
they are, philosophers would have denied their 
existence on. a priori grounds. For how oan there be 
entities which are at once physical and non- rd 
in the physical world and yet not of it, existing from 

some points of view and not from others, spatial but 
lacking backs or insides’? The fate of mental mages, 
in these latter Verbalistic days, has been somewhat 
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similar. We have the misfortune to live in the most 


but the 


It is with image thinking that Jung’s work is 
concerned. Those who are not too much bogged 
down in verbal logio, and thus able to Lance 
that there is active also a process of i man’s 
faculties of cognition, will be able to appreciate the 
significance of this book. The antho is & useful 
introduction to the rest of Jung’s 
clearly the fundamental weakness of Jung’s psycho- 
logy, which by having no fired scheme a 
full of contradictions and paradoxes ; but this weak- 
ness is at the same time a sign of ita greatness. For, 
life m the manifesta itself thus: “You cannot 
step twice into the same river, because fresh waters 
are ever flowing in upon you". H. WASTHANN 


THE PROGRESS OF PLANT 
PHYSIOLOGY 


Annual Review of Plant Physlology 

Vol. 4. Daniel I. Arnon (Editor). Leonard Machlis 
(Associate Editor). Pp. x+-458. (Stanford, Calif. : 
Annual Reviews Inc., 1053.) 6 dollars. 


OTHING oould emphasize more strikingly the 
rapidity of the growth m knowledge of the 
P ee 


lant Physiology’? published under the Denm 
editorship of Dr. D. I. Arnon and Dr. L. is. 


No longer can the plant physiologist, by the 

of original papers only, hope to keep up to date with 
all the aspects of his subject, and all students and 
teachers of plant physiology should feel grateful to 
the editors, contributors and lishers of these 


reviews for making it poamble for the generality of 
plant ee et to obtain & reasonable appreciation 
of the work done in those branches of gubject 


outside their own specialist intereste. Hach annual 
volume, four of which have appeared at the time of 
writing, does not attempt to cover the whole fleld of 
lant physiology, bub contains a number of reviews, 
Hean dn cach Of Volumes S and 4 aiian. By 
authorities in their respective flelds, of a Innited 
number of particular aspects of the science, those 
which are undergoing a devel being dealt 
with more frequently than those which are attracting 
leas attention as current subjects of research. Thus, 
photosynthesis was dealt with in 1952 by E. Rabino- 
witch, while in the 1053 volume it is reviewed by 
A. H. Brown and A. W. Frenkel and reviews on certain 
aspects of photosynthesis by D. Burk and L. R. 
Blnks are promised for 1954. On the other hand, a 


number of topics such as the physiol of root 
growth, the biogenesis of terpenes, the t sterols 
and fluorescent substances in plants by H. Burstróm, 


A.J. Haagen-Smit, W. Bergmann and R. H. Goodwin 

are reviewed in the 1958 volume but 
are nob in the list of subjecta for 1952 or 1954. This 
policy would a to be & wise one, for rt has the 
result that each branch of the subject considered 
contains enough material for an article of reasonable 


length the writing and reading of which are worth 
while. 
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articles in the 1053 volume dealmg with 
plant metabolism, apart from those already men- 
tioned, is one by J. G. Wood on the nitrogen meta- 
boliam of higher plante m which recent work on the 
path of nitrate reduction and protein synthesis in 
plants is adequately summarized. Another aspect of 
plant metabolism attracting much interest at the 
present time, namely, the piayed by organic 
acids in metabolism, is ably reviewed by R. H. 
Burris, while the im queetion of the use of 
respiratory inhibitors is exhaustively dealt with by 
W. O. James, who refers to no leas than 247 contri- 
‘butions bearing on this subject. A valuable review 
on hsmatin compounds in plante is the work of 
R. Hill and E. F. Hartree. This mcludes an account 
of the distribution of hzxrnatin compounds in. plante 
with some remarks on the possible part played by 


plant respiration, the role of this same system in salb 
dnd iration, the function of hæmoglobin m the root 

es of the Leguminoeas, and an &ooount of recent 
work on catalase and peroxidase. 

Reviews oonoerned with the popular topics of 
bbs substances and herbicides are contributed by 

Veldstra and A. 8. Crafts respectively, while the 
physiology of fruit growth, a subject about which 
not & great deal is known, is dealt with in & stimu- 
lating review by J. P. Nitach. 

The remaining reviews which make up the 1958 
volume are on the physiology of mycorrhizal relations 
in plants by E. Molin: tho aooi of tainpeeatare ca 
plant growth by F. W. Went and the physical 
properties of protoplasm by H. I. Virgin. 

The enormous amount of literature reviewed in 4 
single volume and the high standard maintained 
generally by the various contributors make these 
annual reviews a most valuable addition to the 
literature of plant physiology. They are, indeed, a 
necessity to Du aem physiologisb who means to 
keep abreast of advance in knowledge of his subject. 
W. STES 


RECENT ADVANCES IN 
SPELEOLOGY - 


British Caving 

An Introduction to Speleology. Edited by C. H. D. 
Cullingford. . xvi+468448 plates. (London: 
Routledge and Paul, Ltd., 1958.) 35s. net. 


HE publication of this book marks a conspicuous 
advance in the study of British caves and shows 
thet modern cave exploration must be regarded as 
something more than a ‘sport’. Hitherto, much 
material of scientific value about limestone caves has 
remained either unpublished or hidden away in 
the little-known journals of local caving clubs. The 
collection of this scattered mformation, with 
an introduction to the many problems with whioh 
caving is concerned, has now been attempted by 
fifteen members of the Oave Research Group. This 
Group was formed in 1947 to further “the study of 
all scientific aspecta of cave exploration”; “British 
Oaving”’ is the Group's first major publication, and is 
also the first book to cover comprehensively the chief 
aspecta of British oeves and caving. Its aim is 
twofold ; first, to give an account of the recant work 
on ‘caves and the advances in caving techniques ; 
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secondly, to provide, for the rapidly growing numbers 
of cave explorers, with little or no scientific training, 
both a guide to the organization of caving and to 
scientific methods of observation. 

The book is divided into two parte. Part I is the 
larger and is called the ‘Science of Caving’. In this 
part, Dr. Warwick summarizes the many problems 
connected with the origin of limestone caves and with 
the relationship of the caves to the surface land-forms ; 
he also contributes a chapter on the main charac- 
teristios of the caving regions of the British Isles. 
Dr. Wilfred Jaokson's contribution is a detailed 
account of the British caves from which archsologioal 
remains have been obtained; ita value i8 mainly 
bibliographical and he chapter contains an extremely 
usefal list of the museums where the various ‘cave 
finds’ can now be examined. Miss Hazelton and A. E. 
Glennie have written & section on how to observe and 
to collect cave fauna and flora; a comprehensive list 
of the fauna and flora so far recorded from caves in 
the British Isles is also inoluded. A fasomating 
chapter, illustrated by a series of flne photographs 
taken by J. D. H. Hooper, describes the studies now 
being made m south Devon on cave-dwelling bats. 
Ohapter 7 briefly mentions certain physical aspects, 


locating caves. Finally, there is a 
caves associated with lead mimes; this 18, however, 
rather slight and is in many ways not up to the general 
scientific standard of this part of the book. 

Part 2 deals with the ‘‘Practioe of Caving’. There 
is & short note on the history of cave exploration and 
this is followed by discussions of the equipment and 
of the prooedure and safety precautions necessary in 
any cave investigation. The chapter, by F. G. 
Balcombe, on the history and work of the Cave 
Diving Group is one of the most exciting stories to 
be told m modern caving. Part 2 also contains 
clearly written instructions and suggestions on cave 
photography and on cave surveying. An & dix 
gives & list of the caving organizations in the British 
Isles and a glossary of some of the terms used in 
connexion with caves and limestone areas. 

The book is very readable, though as might be 
expected in a ocompilation there is considerable 
unevenness in the treatment of the different topica, 
and occasionally an moongruous mixture of styles. 
Moreover, the book covers a fleld so wide that 
unavoidably many geological and other problems 
have to be over-simplified. Full bibliographies at 
the end of each chapter partly overcome this defeot. 
Many of these bibliographies would be of greater use 
if they were more selective ; since, also, the literature 
about caves is of very varying quality, annotation 
would help the beginner both to acquire the bamc 
scientific knowledge and to discriminate between the 
useful and leas useful references. The reviewer also 
regrets the substitution of the American words 
vadose (above the wataer-table) and phreatic (below 
the water-table) for the English terms long in use by 
British geologista. 

“British Oaving”’ is well printed and produced and 
contains about eighty photographs and many clearly 
drawn maps and diagrama. The book is indeed a 
tribute to the amount of solid work put m by the 
Group ; it should introduce many, aa ita writers 
to the wonders of limestone caverns, but what is 
probably more rtant is that it should establish 
speleology as a -defined branch of modern natural 
M. M. SwHermva 
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THE EXPERIMENTAL STUDY OF SPEECH* 


By Cr D. B. FRY 
Department of Phonetics, University College, London 


ee oe of a series of trans- 
formations, from the stage of the linguistic 
memory through nervous and muscular activity to 
that of variations of air preasure and then beok 
pai The a St of the experimental investigation 
o oan summarized as the study of these 
transformations, the establishing of oorrelations 
between events st each succeeding stage, and the 
examining of the form of these correlations. i 
In recent years, the study of speech has been 
influenced by new points of view and by the develop- 
ment of new experimental methods for exploring 
the correlations between the linguistic, the physio- 
logical and the physical aspects of speech. Experi- 
mental research by ite very n&ture imposes an 
operational view of the subject-matter to be examined, 
and the adoption of such a view of speech might at 
first appear to preclude work on oertain of the 
linguistic aspects of speech such eas ‘meaning’. Ib is 
quite possible, however, to explore experimentally 
the associations of words and'other linguistic unite 
for different individuals. Lenneberg! has done some 
research, for example, on the associations of words 
for colours. He presented a number of subjects with 
& great variety of different oolours, varying the hue 
end the brightness in a systematio way, and then 
correlated the words used by the subjects to denote 
the colours with the variation in the stimulus. In 
these experiments there is & very obvious physio- 
logical component; subjecta who have some degree 
or type of colour blindness are likely to have fewer 
associations in oommon with the rest of the 


varied as the stimulus was changed: there ware a 
number of pomts of maximum agreement, at same 
of whioh the subjecta were unanimous in their choice 
of a word—thus for some particular colour everyone 
used the word ‘red’; then as the stimulus was 
changed in & given direction, gradually & greater 
diversity of words was used. In addition to this 
general pattern of agreement, it was possible to see 
fairly systematic variations of association according 
to the background of the individuals. - 

What is usually referred to as the meaning of a 
term 18 therefore from this pomt of view the total of 
the associations held m common by the majority of 
the users of the term. I tal work on 
this point of view is naturally most easily carried out 
on the associations of concrete words. Although the 
extent of the linguistio material that oan be explored 
in this way is obviously limited, the resulta do ahed 
some light on the way in whioh this part of the 
speech process works, and by the use of such methods 
the semantio factor in speech can be brought within 
the range of experimental work. 

Another important feature of the lmguistic aspect 
is the influence of context. At the phonemio level, 
the effect of context is generally viewed nowadays 
m terms of communication theory. Shannon’s oon- 


* Substance of a lecture delivered in University College, London, 
on Maroh 16. 


clusions about the statistical structure of written 
English’ are applicable to the sound system cof a 
. The experiment in which he asked a 
subject to guess the sequence of letters in an English 
sentence can be repeated with the sounds of spoken 
English, provided the subject has had enough 
phonetic training to think m terms of sounds rather 
than letters. The technique is to choose a sequence 
of English sounds forming a sentence and then to 
ask the subject to guess each successive sound. The 
number of gueases required to arrive at the correct 
sound shows oonsiderable variation. At the first 
poattion the number is high, and ıt shows in general 
@ gradual decrease as the sequence proceeds ; within 
this general trend, there are smaller rises and falls at 
sucooeding points in the sequence, the peaks of 
uncertainty usually fallmg at or near word or syllable 
workers to explore the usefulness of distributional 
criteria as a basis for defining linguistic units. 

In investigating the function of the nerve con- 
nexions in a valuable step forward has 
resulted from the study of feed-back mechanimms 
Bud uie por ey they Day te speck pros: 
The m used. In every case on some 
interference with the feed-back—imterference which 
may be and artificial, or the result of a 
spia aay condition and more or leas permanent. 
or example, the case of the congenitally deaf child 
is more olearly understood, since the enormous 
Importance of the auditory feed-back for has 
been appreciated. The training of such dren’ is 
seen to require first and foremost the provision of 
any degree of auditory feed-back that is possible for 
the particular child, and then the supplementing of 


"his by the use of visual, tactile and kinssthetio 


feed-back. 

The methods of interfering artificially with the 
feed-back circuits have been concerned with the 
auditory feed-back, and have consisted m  erther 
obliterating the feed-back altogether, or m delaying 
it. This mterference is le because, when we 
sing or speak, most of the sound which we ourselves 
hear is oonveyed to our ears by bone oonduction. 
The bone-conducted sound can be completely masked 
by supplymg to the ear some other sound of sufficient 
intensity by air conduction; the latter may be a 
very loud masking noise, which obliterates the 
auditory feed-back altogether, or it may be the 
subjects own (ater (or singing) delayed by some 
time interval. af the effects of obliterating the 
feed-back altogether, for example, is that the 
mechanism which controls the pitoh of the smging 
voice no funotions ly &nd the subject 
oan no longer sing in tune. the feed-baok is 
delayed, the effect upon speech is very dramatic. It 
appears that the speech mechanism is very sensitive 
to- delay in the auditory feed-back, at least over a 
certain range of delay times. The effect produced 
varies with individuals and with the delay tune; but 
it generally takes the form of an artificial stammer, 
and the speaker in this oondition feels himself under 
considerable nervous stress. i 
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Experimental evidence about the functioning of 
muscular has been obtained in recent years 
largely by means of photographic methods. The 
change from muscular movements to wave motions 
in air is one which we should expect to yield & close 
correlation between the two sets of events, and for 
this reason many attempts have been made to obtain 
a more exact record of these movements both at the 
level of the larynx, which may be regarded as the 
primary generator of the wave trains of speech, and 
also at the level of the articulatory mechanism which 
modifies the output of the larynx. High-speed direct 

tography has been applied to the study of the 

ctioning of the larynx at the Bell Telephone 
Laboratories, where for the first time some of the 
modes of vibration of the vocal cords have been 
recorded ; this work has provided evidenoe of the 
relative times of the open and closed of the 
cords, which are seen to vary with individual 
and with the fundamental frequency of the vibration. 
This matter is of considerable i to any 
attempt to calculate the physical output of the 
speech. 


evidence about Wii eee functioning has resulted 
from the improved X-ray tographio techniques 
which are now available. internal action of the 
larynx was for a | time inaooegsible to X-ray 
photography, but the opment of the tomogram 
technique has enabled Ardran and Kemp‘ to obtain 
remarkable records of the larynx in action. The 
evidence which they offer concerning the sphinoterio 
action of the larynx may well lead to a reconsideration 
of the way in which this part of the speech mechaniam 
functions. 

Photographic methods, both direct and X-ray, 
have been applied also to the examination of the 
articulatory mechanism. Films have been taken of 
subjects in whom some abnormal ‘anatomical oon- 
dition allows a direct view of parts of the 
mechanism. The first of these, made im 1948 *, 
showed the movements of the tongue in the speech 
of an English subject whose right cheek had been 
removed surgically. In a more recent film of a 
similar nature, it is poasible to see from above the 
a E oo E 

All such records are open to objection on 
the grounds of the abnormality of the subject, both 
from the point of view of anatomy and of the acoustic 
output of his speech mechanism. On the other hand, 
there is & strong argument for attributing some 
degree of normality to the movements which we see, 
since we know that it is very difficult for the adult 
human being to change his speech movements, a 
fact which is brought home afresh to or Ate who 


aspect of speech is much more 
accessible to experimental study than the linguistic 
and physiological aspects, and it is possible to give 
& very full description. in hymsical terms of the wave 
motions of speech. The A floulty consists in estab- 
lishing the correlations between features of the wave- 
motions and the perception and understanding of 
speech by the listener. The classic view of the 
problem waa that speech sounds consisted, physically, 
of a more or lees rapidly changing complex of fre- 
quencies, among which a few high-ampltude oom- 
ponents, called the ‘formants’, were responsible for 
the discrimination of different sounds by the listener. 
Hence the most favoured method of examining tho 


speech wave-motions was by a process of frequency 
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analysis which would lead to the detection of the 
formants. A system which is particularly adapted 
to this purpose is the one which was aé first labelled 
‘visible speech’. This was developed by the Bell 
Telephone Laboratoriee' during the war years and 
is essentially a conventional system of frequency 
pnalysis; its new feature is the provision for pre- 

the extended along the time axis. 


on the vertical axis, and the relative intensity of the 
frequency components is indicated by the gradation 
from black to white m the pattern. 

Many have, in recent years, come to the 
conclusion t frequency analysis, in its classical 
form, is not the real baaig for recognition, and havo 
sought to other methods of inspecting the 
speech wave-motions. It has been suggested, for 
example, that the discrimination of sounds might 
depend on the perception of differences in the 

with which the wave-form crosses the zero 
lme, and that all sounds might be 
on this basis. It is possible by electronic circuits to 
transform the speech waves in such a way that each 
rero-crossing is represented simply by & pulse, and 
these pulses can be counted electronically in order to 
arrive at the frequency of zero-croasings for given 
result obtained by 
was the demonstration that if the 
pulses themselves were simply transformed into 
acoustic wave-motions, they constituted sounds 
which were perfectly mtelligible as gpeeoh to the 
ordinary listener, thus showing yet again that 

is extremely resistant to & great variety of distortions. 
In addition to this, many experimenta have been 
made in which the zero-crossings have been, so to 
speak, re-arranged: they have been averaged over 
various time-intervals; they have bean spread out 
and condensed along the time axis; the negative- 
gomg pulses have been omitted altogether and have 
also been replaced by positive-gomg pulses with very 
interesting results; the form of the variation in 
zero-crossing frequency for different speech sounds 
has been closely exammed. The results of many of 
these experiments have not yet been published; but 
up to the present there appears to be no very strong 
evidence that any method of treating the zero- 
crossings yields resulta showing an appreciably closer 
correlation with the linguistic unite than the results 
of more conventional systems of frequency analysis. 

All these ways of inspecting the speech wave- 
motions aim at discovering the peroeptual-physioal 
correlations by transforming the wave-motions in a 
variety of ways in the hope of finding one method 
which will give the desired correlations. An alterna- 
tive to this method is the use of a speech synthesizer, 
a machine which will generate speech-like sounds of 
& relatively simple physical nature and by means 
of whioh the effect of single physical clues to the 
primary recognition of sounds may be explored. A 
number of such synthesizers are now in use and 
many interesting resulta have already been pub- 
lished. Liberman, Delattre and Cooper’, using & 
synthesizer which produces sounds from aimplified 

have shown that & short burst of 
lasting about 15 m.seo. and covering & narrow 
frequenoy-band will be as & consonant of 
the plosive type when it is combined with a vowel- 
like sound. In one series of I the location 
of this burst on the frequency-scale was taken as tho 


846 


in which the frequency of a formant changes in the 


were recognized by listeners as 
single vowels; if, however, the formant frequency 


the vowel preceded by a voiced 
The direction of the frequency- 
change, ita extent and the particular vowel sound 
concerned, all combined to determine whether this 
consonant was 6, d or g. 

In further experiments with the same synthesizér, 
Denes’ demonstrated the importance of time 


subjects heard s; and these j changed in 
favour of s as the friction was made progressively 
longer compared with the vowel. 

Time relations were again ahown to be an effective 
clue for recognition by work whioh I have oarried 
out“. The object of these I ta was to test 
the effect of the ratio of durataons and of intensities 
as clues for discriminating between streased and un- 
streased syllables in English. The material used for 
this study was a group of words like ‘object’ in which, 
for most speakera, a change of function from noun 
to verb is accompanied by a shift of the from 
the first to the second syllable. Many differant 
versions of each word were synthesized. in which the 
ratios of durations and of intensities of the two 
vowels were varied over a considerable range. 
Listeners were then asked to say whether they 

l the noun or the verb form in eaah case. 
The resulta of this test showed that both duration 
&nd intensity operated as clues for recognition, but 
that the duration clue was much the more effective. 
The whole range of intensity-changea was responsible 
for a change of only 27 per cent in listeners’ judg- 
ments, whereas the range of duration changes 
produced a change of 71 per cent. 

This I procedure, which makes it 
possible to examine the operation of physical clues 
separately, has already done & great deal to make 
clearer the general nature of the recognition process, 
and to suggest the terms in which it may be possible 
in the future to state the very complex oorrelations 
that exist between the perceptual and the physical 
in speech. 


F 
: J. Y , and bry, D., Hudesowr, 3, 11 (1044). - 
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GOETHE'S SCIENTIFIC 
BACKGROUND . 


[e UE NuduE e know next to 
nothing about "a life, almost too much 
is known about '&. | His autobiography, 
diaries, correspondence, carefully recorded talks, and 
Innumerable scattered notes which were never meant 
for publication, provide such an inexhaustible weal 

of material that any exegete intent on emphasizing 
& special tendency in Goethe’s mind could produce 
some evidence for his thesis if he is willing to spend 
enough time on the of every available source. 

A recent book by Dr. Ronald D. Gray on ‘‘Goethe 
the Alchemist’’* seta out to show “that Goethe was 
profoundly influenced throughout his life by the 
religious and hical beliefs he derived from 
his early study of Alchemy". It is a very learned 
book, so rich in not easily accessible material that 
admirers of Goethe will study it with pleasure and 
profit, even though they may be unable to agree 
with the author’s opmion. 

Goethe’s interest in alchemy is well*known to 
every reader of “Faust” ; it may even be correct to 
say that all that the average educated German knows 
about alchemical imagery is contained in the few 
very colourful and impressive Imes m which Faust 
describes the laboratory I of his deceased 
father. From the second part of “Faust”, many will 
remember also the alahamical origin of Homunculus. 
lt is certainly a merit of the author to have searched 
with enormous industry for further alchemical ideas 
and symbols not only in Goethe's lesser-known 
postical works but also in his scientific writings, and 
much of what he has to say about alchemical 
reminiscences in- Goethe’s “Farbenlehre”, his ‘“Mete-, 
morphoee der Pflanzen", and his anatomical, geo- 
logical and meteorological papers, will strike the 
reader as worth pondering about; but it is usually 
far from convincing. 

A great deal has been written about Goethe’s 
strange theory of the origin of coloured light and his 
stubborn refusal to listen to any German defender 
of Newton’s explanation. To Goethe, his theory of 
colours was much more than the solution of an 
isolated problem in physics; it was, as has been 
shown by many writers, intimately_ connected with 
his personal way of searching for explanations of 
natural phenomena; but whether we can see in his 
colour-theory as close & connexion with alchemy as 
D Cy coupe ee ee He 
wants to ug believe that the empirioel appear- 
ance of Goethe’s colour-theory is only “‘ oial’’ 
and that, first of all, it had to conform with alchemical 
doctrines, with the oolour changes described by 
alchemists aa easential for their ‘Great Work’. Oon- 
sidering the amall number of the aix or seven rainbow 
colours mentioned in alchemical writings, occasional 
similarities with Goethe’s statements will not surprise 
us—all the leas, since the alchemists, like Goethe, 
were starting from actual observations, and many of 
them were by no means 80 tely ‘lost m sym- 
bolism as readers of some recent ks, for example, 
those by O. G. Jung, may believe. "The influence on 
Dr. Gray of Jung’s re-interpretation of alchemy is 
very obvious, and he goes even further in the same 
direction in his attempt to show- that in Goethe’s 

Titerary and Betontite Won Ronald D. Gray. 
AD ee (Cambraigs: At the Untverstty Prem, 1 ) 
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theory of colours, too, not the experimental content 
but the symbolism is eeeential; but it is almost 
inconceivable that could get such an impres- 
Bion who studies Goethe’s work without a precon- 
ceived idea. With infinite patience experiment after 
ee ee ee 

to Tepeat and cheok them; this has been 
done by many who have realized with admiration 
that Goethe, whose colour sense must have been of 
& very high order, was not only extremely accurate 
in his descriptions but was also sometimes even the 
firsb to notice some delicate phenomenon. ‘To the 
countless experiments and historical studies con- 
nected with his theory of colours, Goethe devoted 
probably more effort than to any other amgle work. 

Goethe himself was very careful to draw a clear 
Ime between the scientific part of his theory, which 
he was confident could by experiments be demon- 
strated to be to Newton’s, and the entirely 
different con Ing section on “the sensorial and 
moral effect of colour” (''Binnlich-sittliohe Wirkung 
der Farbe"). This subject is naturally quite different ; 
here Goethe the artist is speaking, and ib is very 
unfortunate that without warning to his readers Dr. 
Gray mixes the quotations from both parta. Right 
at the end of this last section, one or two pages are 
devoted to the ‘‘Allegorical, symbolical and mystical 
use of oolours". Here Goethe declares that he did 
not want to be suspected of mysticism (''Bohwür- 
merei”) and predicts that, according to the fashion 
of his days, there would anyhow be no lack of 
allegorical, symbolical and mystical applications of 
his theory. This remark is no encouragement for 
such attempts, and Goethe did not foresee that he 

ight have to fear even an alahemical i tation, 
Bu as presented now in Dr. Gray’s book. As ‘final 
evidence’ for his thesis, Dr. Gray quotes a passage 
in which an old anonymous writer says that his 
remarks about colours “can be combined with the 
secret philosophy and experience of the chemists’, a 
passage republished by Goethe in one of his cocasional 
minor writings; we are told that this is ‘‘the frankeet 
declaration on Goethe’s part of the fact that his 
Colour-Theory was anly to be fully understood in 
terms of alohamioal symbolism”. l 
frankeet, our doubte are scarcely dispelled as to 
whether the author is on the right track, or whether 
he is perhaps deluding himself when he believes he 
notices everywhere in Goethe’s theory of colours the 
amell of alahemy. 

Discussing the meteorological images in Goethe’s 
poetry, Dr. Gray quotes a passage from the final 
soene of “Faust II" where clouds change into a host 
of blessed spirite. ‘The immediate source of this 
Image'oan be traced back to a moment of Goethe’s 
life some fifty years before those lines were written" 
—sa we are told, and & remark is quoted from a 
letter written in the far-distant days when alchemy 
was still near to Goethe’s heart. Now for the modern 
&ubthor, who has all Goethe’s works simultaneously 
available, this source may appear “immediate”; but 
for Goethe himself a letter written to a friend fifty 
years earlier oan scarcely have been an immediate 
source, nor is it likely that just one, not at all unusual, 
observation of so long ago was still present in his 
memory. 

It is not to be expected either that the alchemical 
explanation of the Urpjflanse, to which Dr. Gray 
devotes much space, will convey conviction to many. 
We are informed that the stages of this hypothetical 
plant correspond to Boehme’s “Seven Qualities of 
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God”, and in some of the stages no doubt resem- 
blances oan be found; but it is only “by ignormg 
Goethe's definite statement that there are six stages 
in the life of the plant, and including what he omitted. 
iis iorigidal seed!” fint it was road ble toe the author 
to establish ''& very close parallel with mystical 
doctrine”. Here In we meet the usual trouble : 
Goethe was careful "to publish only the bareet hints. 
The which most reveal his thoughts are 
Pand amer anre in hin private fotos (or ut Intar 
publications”. 

It must be conceded to Dr. Gray that, although it 
was his profeased task to go so far as possible in an 
attempt to follow up in Goethe’s works alohemıcal in- 
fluences, he nevertheless sometimes shows restraint, 
when we are already fearing the worst. We are oer- 
tainly grateful to him that, after drawing “Iphigenie’”’ 
into & chapter on Amazons, hermaphrodites and the 
gymboliam of the “male and female" in alchemical 
writings, he assures ug that in spite of ‘‘the union of 
opposites, sun dnd moon, brother and sister", which 

vides a happy conclusion of the play, “it would 
io cred to claim Iphigenie as an example of 
Goethe’s use of alahemical symbolism”. Mignon is 
not go fortumate; she is plainly called a herm- 
aphrodite, although Dr. Gray admits that ahe is not 
quite so perfect a being as this—in alchemical 
perlanoe—very laudatory expression indicates. On 
the other hand, one feels again relieved when the 
sentence “It would make for & neat interpretative 
pattern if one could agree with C. G. J that the 
whole of Faust II is a poetic representation of the 
alchemical work”, is followed by a “but” ; one would 
wish, however, that here the author’s objection was 
not confined to the laok of alohemioel symbolism in 
the third act of “Faust II", but that he would say 
in 80 many words how pointless the whole ‘Faust II" 
would appear to most of us if Goethe's ambition had 
really been what Jung supposes ; 
Inclined to say, in Mephisto’s words, “ein groser 

sohmählich, ist vertan”. 

Dr. Gray is so convinced that the expressions 
Goethe uses in the description of natural phenomena 
must come from the writings of the alchemists, that 
he assumes such & parallel even if he has no proof 
at all to offer. Goethe believed that the orystal- 
lation of rocks was accompanied by a tremor; tho 
author admits that here the parallels with alchemical 
literature “are not as close as one could wish", but 
he “feels” that some of the alchemista “also must 
have used such lons" for their process, 
although he has “not chanced to come across any 


such ". Why should we look for such a 
distant ad purely hypothetical source of Goethe’s 
views if (in & paragraph quoted in the present book) 
he refers to the simple observation that “water in a 
vesBel, on the point of ing, 18 transformed by 
the slightest shock into solid ioe" ? Let us not forget 
that if Goethe was anything in science, he was a 
brilliant observer. For a similar reason, there can be 
no necessity at all for mg that, when Goethe 
likened little clouds to white doves, these birds 
must have been reminiscences of alchemical symbols 
he had come across in his youth, and that only “later 
he came to feel that Nature herself offered such 


. Symbols in plenty". After all, he was a poet too. 


It is to be hoped that no reader of this book will 
forget that ite aim is to bring out certain aspects of 
Goethe’s Weltanschawung by sharply illuminating 
them from & certain angle, and that by this process 
other features are necessarily obscured. The study 
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of “Goethe the Alchemist”? should be followed by 


the ing of books with titles like “‘Goethe the 
Classicist’’, “Goethe ‘the  Spinorist" and, most 
necessarily, “Goethe the Scientist”. The author 


himself ia helpful here in providing a list of ''Boolg 
and Articles consulted", which comprises, in the 
section entitled ‘“Goethe’s Science”, some fifty 
authors. Three very valuable contributions to the 
subject are, however, missing:  Helmholtz's and 
Tyndall's wellknown studies on Goethe’s scientiflo 
work and—leas astonishing, but still more regrettable 
—O. G. Oarta’s little book ''Goethe" Iprig, 1848). 
For anyone who has ploughed his way ugh the 
complicated symbolism attributed to Goethe m Dr. 
Gray's book, it will be moet and I 

to read Oarus’s chapter on “Gosthe’s Relation to 
Nature and Science’. j ing his various con- 
tributions to science, Carus gives pride of place to 
the idea of the Urpflanze which had been “of the 
highest and most enlivening effect'on the whole field 
of botany”. (Similar praise is bestowed on his 
anatomical ideas.) Is it likely that a revival of 
Boehme’s and other alchemists’ and mystiœ’ abstruse 
ideas, “a cunning and intricate pattern of metaphor 
and amile, elaborated down to smallest detail’’— 
as Dr. Gray calls Goethe’s botanical theory—oould 
have had such & beneficial influence on the progress 
of modern science ? I believe it to be very significant 
that neither in this cha , nor in the one which 


attempts to explam '8 works ‘‘from an under-' 
standing of his ity’’, are alchemical intereste 
mentioned by even once. He must be con- 


sidered as one of the most competent judges, as he 
knew Goethe personally, enjoyed his affection and 
respect as shown in their correspondence and had 
many scientific and artistic interesta in common with 
Goethe, being himself eminent in such various fields 
as anatomy, psychology, philosophy and painting. 
If Carus, m his b of Goethe’s scientific 
background, could leave out alchemy completely, 
one’s ioion is strengthened that Dr. Gray’s point 
of view is only the purely literary and utterly non- 
scientific attitude of & late interpreter, and that it is 
the arbitrary ig which he lays on a few of 
the remotest of e'a utterances that makes the 
alchemical influence appear of such over-riding 


e are nevertheless indebted to Dr. Grey for 
having spent so great an effort on the pursuit of this 
aingle line of research, and for having collected the 
_scattared material m a very original book. 

F. A. Panera 


VERTEBRATES WITHOUT 
ERYTHROCYTES AND BLOOD 
PIGMENT 


By Paor. JOHAN T. RUUD 
Blologlsk Laboratorium, University, Osio 


lg ig frequently claimed that one of the charaoter- 
istic of vertebrates is that they have a red blood 
pigment, hemoglobin. Exceptions are the Lepio- 
cephalus-larva of the eel, which has no blood 
pigment until it develops intó an elver, and Petro- 
myzon, which has a blood pigment slightly different 
from that of other vertebrates. 

For half a century, however, whalers in South 
Giorgia hevo nee they SEO HEU eee Epen 
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of fish, namely, Champsocephalus gunnari Lonnberg, 

Pseudochasnichthys georgianus Norman, and Ohaeno- 
cephalus aoeratus (Lonnberg), all of which have a 
colourless blood. The Norwegian whalers call them 
‘“bloodleæ fish” (blodiaus-fisk). 

I first heard about these “bloodless fish" on a visit 
to South Georgia in 1929; but no specimens were 
forthcoming, and I did not take them seriously. I 
was reminded about their existence, however, when 
Mr. D. Rustad, biologist in the Norvegia Expedition 
(1927-28), presented me with some photographs of a 
‘white crocodile fish” osught by him at Bouvet 
Island, mentioning the fact that ite blood was 
colourless. From these photographs Nybelin! in 1947 
described the fish as & new species, Chaenooephalus 
bowoeiensia, believing it to be distinct from C. aceratus 
known from South Georgia and other west Antarctic 
islands. Nybelin cites the deeoription communicated. 
to him by Rustad, in which we find the remark : 
"Blood eolourleas". Farther on he says about the 
South Georgia species that it ‘is said to have colour- 
leas blood” (ref. 1, p. 51). So far as I know, this is 
the first time the fact is mentioned in the literature. 
(After this was written my attention was directed to 
a book by L. Harrison Matthews, ‘South Georgia, 
the British Empire's Subanterotio Outpost", pub- 
lished in 1981, in which the author on p. 36 mentions 
the fact that a species of fish with white gilles and 
colourleas blood existe in South Georgie.) 

I heard about colourleas blood in fish again when 
Mr. Fredrik Beyer, Po in the Norwegian Brategg 
returned home with some 


the animal” [ie 2, pp. 9-10). 

When . Steinar Olsen was sent to South Georgia 
to conduct same investigations on the "South Georgia 

ood” Notothenia rossi marmorata Fischer, I asked him 
to look out for the fishes with colourless blood, and 
he returned in 1951 with some preserved specimens 
of the fishes and samples of their blood frozen and 
fixed in formalin. 

Prof. P. A. Owren (Medisinsk Avd. A., Riks- 
hospitalet, Oslo) prepared blood smears from these 
ee aad cia d Sh Mey Getawald anl Gerea, 
He found no oella resembling erythrocytes; but & 
few nucleated oells, presumably lymphocytes, were 
e No blood pigment could. be demonstrated 

Pe E and their flxed condition prohibited 
& ies of the blood proteins. 

In December 1983, after the whalecatoher Enern 
had completed her international whale-marking 
voyage at South Georgia, I was able to make some 
determinations of the o of the colour- 
less fish blood. Stemar Olsen had told me that in 
the Antarctic midsummer I oould expect to catch 
only one of the three species known tọ occur in South 

, Chasnocephalus aceratus, known to 
Norwegian whalers as the '*whibe crocodile fish’’ and 
to British whalers as the “‘iceflsh”, probably because 
it ia nearly transparent. 
I would not have suooeeded in catching 


les ura were it not for the brags iei 


, physician at 
Leith Harbour. Poa Gee see eet 

whaling stations, Mr. Nils E. Olsen, of Husyik, 
and Mr. 8. L. Bjelland, of Leith, for facilities sre 


placed at my disposal. 


ur 
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The oxygen capacity of the blood was determined 
the mi tric method described by 
Roughton and Scholander*, with certain modifications 
necessary for working on fish blood, kindly com- 
ong Scholander just before my 


in all, the first three shortly after my arrival to South 
Georgia and before I was fully prepared to make the 
analyses. My first analysis was made, therefore, on 
blood which had been stored for some days in 4 
refrigerator. Later I obtained the fourth specimen 
and could repeat all observations on freshly drawn 
blood, taken from the ventricle of the heart with a 
syringe in which the dead-space had been filled with 
in to prevent clotting. 

freshly drawn blood is nearly transparent, 
with a alight yellowish-white tmt. Without the 
addition of some anticoagulant it clots in the course 
of two or three minutes to the consistency of soft 
jelly. 

After being centrifuged for 30 min. at 3,500 
rev./min., the plasma is clear as water, and the 
sediment of white cells constitutes leas than 1 per 
cent of the volume. 

No absorption band can be discerned in & 


Blood smears stained with May Grünwald and 
Giemsa confirmed the previous observations, that 
there are no blood corpuscles similar to the erythro- 
cytes of normal vertebrate blood. 

Before de ing the oxygen capacity, the blood 

was aerated for 15-50 min. in & container open to 
the air and revolving slowly around a horrontal 
axis. 
The blood from the first three fish had been mixed 
and kept in & refrigerator for flve days before the 
oxygen capacity was determined. The colour of this 
blood seamed to be unchanged and it amelt good, 
but & little ‘fishy’. Four determinations gave an 
average of 0.07 per oent by volume of oxygen in 
the range 1:08-0:45. 

The average of eight analyses of the freshly drawn 
blood from the fourth specimen gave 0:72 per’ cent 
oxygen by volume (range 0:90-0:54). What was 
left over from this sample was used as a cheok on 
the earlier determinations by ing it in a refrig- 
erator for five days and then ing three further 
analyses. These gave an average of 0-77 per cent 
oxygen by volume (range 0-045—0.675), which is 
slightly more than on the first oooesion. 

For comparison I determined the oxygen capacity 
of normal red blood from two other local species of 
flah, Notothenia rossi marmoraia Fischer and Noto- 
thenia coriiceps Richardson. They gave mean values 
of 5-99 and 6:24 per cent by volume of oxygen, 
respectively, capacities of the same order as those 
known from northern fishes. 

The oxygen capacity of the blood of Chasmocephalus 
aoeratus is presumably not more than what one would 
expect to find in the plasma alone of ordinary red 
blood. It seems i t, therefore, that Okaeno- 
cephalus aceratus has no means of taking up oxygen 
in its blood except by physical solution. 

A small sample of the blood was taken beck to 
Norway stored in a refrigerator. From this sample, 
which was now slightly decomposed, Dr. Ernst Fsyn, 
of this Laboratory, has determined the iron content 
according to the method described by Wong‘. He 
found leas than 1 mgm. per cent ron. This result 
cannot claim to give the true value of the iron 
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content of the blood of Chaenooephalus aceratus, 
&inoe the sample had a minute addition of heparin. 
` Van Dam and Soholander! and others have 
determined the iron content of the red blood of 
various species of flah and give mean values of 
19 -6—-26-7 mgm. per cent. The result of Dr. Fayn’s 
analysis supports, therefore, the view that the blood 
of Chaenocephalus aceratus is to be considered as a 
plasma with a moderate content of 

I had no rtunity of determining the actual 
metaboliam of Ohasnooephalus aceratus. One would 
expect it to be rather low, and the fish seen alive 
gave the impression of being quite sluggiah compared 
with other species taken at the same time. It seemed 
to be very sensitive to lack of oxygen, because as 
soon as it was landed it made laboured respiratory 
movements, extending its gill-covers as widely as 
possible, thus displaying the peculiar yellowish- 
white colour of the gills. I did not measure the 
respiratory surface of the gills; but they seemed to 
be relatively big. Such measurements will be made 
onthe preserved imens. 

It should be noted that Chaenocephalus aoeratus 
attams to 60 om. or more and oan weigh more than 
l kgm. The two other 'bloodleae' species known from 
South Georgia are slightly smaller, Champsocephalus 
gunnari being about 32 cm. long and Pseudo- 
chaentchihys georgianus about 48 am. 

All three species belong to the family Chaen- 
iohthyidae, the characters of which include a naked 
body and ribe not ossified. Acoordmg to Norman‘, 
the family has nine genera with thirtean species, to 
which belong the species deeoribed by Nybelin from 
Bouvet Island. Thus thirteen are confined to the 
Antarctic zone. Only one species is found north of 
the Antarctic Convergence, namely, Cham 
esox, known from the Patagonian coast and the 
Falkland Islands, which according to  Beyer's 
observations, mentioned above, also has a colourless 
blood. It seems very likely that other species, 
besides the three from South Georgia, the one from 
Bouvet Island and the one from the Patagonian 
coast, may have oolourless blood, but no information 
is available. 

It is little wonder that the colourless blood of 
these fish has been overlooked by the soientists who 
described them, because the red gills of other fishes 
are soon bleached in museum material preserved in 
aloohol It is to be noted that Nybelin’s observation 
of the fact is due to statements made by the scientists 
who made the catches. 

The fact that a good-sized. vertebrate can exist 
without any oxygen-binding blood pigment provokes 
some interesting questions. mee these pre- 
sumably desoend from ancestors with hæmoglobin. in 
their blood, one imagine that only in the oold water 
of the polar regions could & fish survive which 
lost ita posd pigment. The Chaenocephalus specimens 
came from water at rather lesa than 2° C. In the 
winter farther south the water temperature descends 
to around — 1-7?, and is always well aerated. In 
winter the whalers at South Georgia catch the ‘white 
crocodile fish’ more commonly inshore, so Chaeno- 
cephalus aoerabus tends probably to avoid the higher 
temperature found in the flords in the summer and 
moves offshore. 

Concerning the evolutionary problem raised by 
these fishes without blood pigment, ib is in I 
to mention that C. Tate Regan (quoted by Norman‘) 
considered that “‘Antarctioa may have long been 
isolated and that ita coasta may have been washed 
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M ocen aee ea aa a 
the Tertiary Peri 
a Orvar, Sol. Res. Norw. Antarotao 1927-1928 of seg., 
ae Det Norske Gne ener und 1-76 (1947). 
ybi, 19047 No. 2. 
beim, Orvaf, Bal. | ''Brategg" Hxpedlhàon Ec 0. 
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‘Rough, Y. J, Wn and Scholandor, P. F., J. Biol. Chen. 48, 641 


* Wang, B. Y., J. Biol. Chem., 77, 409 (1928). 


Aen Dem] and Beholander, P. F., J. Cell. end Comp. Phye., 41, 


* Norman, J. E., ''Discovery" Bep. 18, 1-104 (1038). 


Pror. H. Munro Fox, Bedford College, London, 
writes the following comment on the ing 
artiole : Prof. Johan T. Ruud's study of the 
with colourless blood wil be a most ile 
surprise ‘to most roologista, although a few knew of 
their existence’. The fact that there are fishes 
epus ee ee MEN eiat 

as appears at first sight, for the 
TeasOn. Moro than thirty years ago Maurioo Niolourt 
showed. that oarp, pike .&nd eels 
remained alive for four hours, ‘‘pas irès tnoommodés’’, 
in water through which a mixture of air with 2 per 
cent carbon monoxide was bubbled. Such a gas 
mixture would quickly kill a man. . The hæmoglobin. 
in the fishes’ blood was found to be about 90 per 
cent in the state of carboxy bin, that is, 
apane OL tapo oig conclusion, 
although not drawn by Nicloux, is that many fishes 
when. swimming quietly get enough oxygen for their 
needs in solution in the blood plasma, and they 
_ probably only require an additional supply with the 
aid of bin when they are moving actively. 
Their bin is an emergency precaution and 
the ‘ice fish’ do without this luxury. Doubtless, 
however, hæmoglobin is not a luxury but & neceasity 
in the blood of such fishes as mackerel, which cannot 


get enough oxygen without swimming rapidly through 
the water’. 


as aca ial ace 
t Midons, M., C.R. Soc. Biol. Paris, 99, 1329 (1028). 
"Hall, F. G., Amer. J. Physiol., 08, 417 (1990). 


NEW SURGE GENERATOR AT THE 
NATIONAL PHYSICAL 
LABORATORY 
By R. S. J. SPILSBURY 


N April 21 & oeremony waa held at the National 

Physical Laboratory to inaugurate the new 
surge generator installed by H.M. Ministry of Works 
for the use of the Electricity Division of the Labor- 
atory. The equipment ee ee 
Edward Bullard, pda ot the Laboratory, and 
caused to discharge across a ochain of forty-five glass 
suspension insulators, the total length between end 
fittings being 20 ft. Thanks to the courtesy of the 
main contractors for the equipment, Mesera. Ferranti, 
of Hollinwood, the mauguration was followed by & 
luncheon, at which Sir Edward made a short speech, 
and Bir Vinoent Z. de Ferranti replied. 

The need far surge generators arises, of course, 
from the hazards to which overhead electricity trans- 
mission lines, and the transformers, oables, eto., 
connected to them, are subjected when lightning 
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strikes the oonductors or their rting towers. 
The effect is to raise the voltage of line, in a time 
of the order of & milhonth of & second, to a value 
limited in practice only by the breakdown voltage of 
some of the insulation, such as air gaps or strings of 
porcelain msulators: this vol may be of the 
order of a million volta for 275-kV. lines. Similar 
effects occur when switches are operated, though 
these surges are usually less serious. The voltage 
step imposed travels along the line without much 
attenuation, and in due course reaches & transformer 
or cable. The effect on transformers is I 
serious, sinoe the front of the tra 

wave causes moet of ue e n 
first few turns of the winding, and so to place a 
stres on the inter-turn insulation many times that 
which it has to withstand in normal servioe. 

The increasing use of overhead transmission linee 
and the occurrence of breakdowns due to the causes 
mentioned above produced, many years ago, & 
demand for tests l to simulate the effecte of 
natural lightni the surge generator, in con- 
junotion with a -Bpeed cathode-ray oscillograph, 
provided the necessary tool. Briefly, such & generator 
consists of a series of high-voltage condensers which 
are charged, through fairly high resistances, by a 
direct-current source of suitable polarity—the effecta 
of positive and negative surges are not, in general, 
the same—and are then connected m series by the 
breakdown of air-gaps. The breakdown is mitiated 
by applying & controlled voltage surge to one.of the 
gaps. In this way & voltage impulse, reaching its 
peak in perhaps a millionth of & second, and 
decreasing to half this value in about 50 millionths 
of a second—values which have been mternationalty 
n saith e pit dU das me i of thoee whioh 
occur m to a test object. 

The National 1 Physical EA sese has possessed. 
apparatus of this type, built by its own staff, for 
many years, the open-circuit voltage of the generator 
being 2 million, and the energy stored m the oon- 
densers 20 kilowatt seconds, and, until recently, this 
has been adequate. Some little while ago, however, 
it became clear that new equipment was needed ; 
partly because transmission voltages are riging— 
275 kV. is in use in Great Britam and 380 KV. on 
the Continent—aend because the condensers 
that form the heart of the generator, and are heavily 
stressed in service, were showing signs of deteriora- 
tion. It was therefore decided to mstall new plant, 
and to design this for the highest voltage that the 
size of the building allowed—8-2 million volte—so 
that it would be adequate for the foreseeable future. 
The dimensions of the main high-vol laboratory 
are 120 ft. x 60 ft. x 45 ft. clear height; even so, 
it was necessary, in order to obtain adequate clearance, 
ee e a a WIND MC 
cp dapi uen 

Tho apparatus has-oight stages, onah charged to a 
Mei up to 400 kV. by & transformer and metal 
rectifier: the stored energy is 77 kWs. Each stage 


un sc dad n 
into a strong four-column structure, which also 
supports the 50-om. diameter spheres that form the 
electrodes: of tho various Ou ear) le 
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the scaled-down voltage that is applied to the reoord- 
ing oscillograph is obtained. 

A glaas-fronted chamber, built out into the 
laboratory at the level of the first floor, houses a 
deak which perius rates all the controls, and the 
indicators for safety interlocks, etc. The controls 
include means for varying the voltage, reversing 
polarity, setting the interstage gaps to a value 
appropriàte for the stage voltage in use, flring the 
generator at the desired instant, and earthing the 
apparatus between tests. A device is provided for 
starting the ‘time-sweep’ of the oscillograph just 
before the generator fires, so that the front of the 
wave is ly recorded. The oscillograph is housed 
inY&a steel shield near the control desk. 

The new generator is believed to be the in 
Great Britain, and it should be a valuable ition 
to the research and testing equipment of ‘the 
Laboratory. 


OBITUARIES. 


Dr. Harold Rutledge 


Da. Harop RUuTLNDGM was among the ill-fated 
passengers who lost their lives when an air-liner en 
route to London from Sydney crashed at Si 
on March 13. The news of his tragic death at the 
early age of thirty-three has deeply shocked all who 
knew him, and not least his many geologioal friends 
in Britain and Australia. Born on December 15, 
1920, at Fairfield, Darlington, he was educated at 
Stockton Secondary School before entering Bede 
College in 1939 as & student of the University of 
Durham. He was elected senior student of the 
Science Laboratories at Durham, 1941-42, and 
obtained a first-claas honours degree in geology in 
1942. He was no lees distingui in university 
athletiœ and 


he saw active service in the Burma campaign, 
eventually with the rank of captain. 

On demobilization, Rutledge spent nearly a year 
on the staff of the Atomio Energy Division of H.M. 
Geological Survey ; but wishing to return to academic 
life, he &ooepted appointment in 1947 as assistant 
lecturer in geology at Nottingham. A year later I 
invited him to join the staff of the Grant Institute 
of Geology, University of Edinburgh, as lecturer in 
geology, and there he remained until 1952, when he 
was appointed senior lecturer under Prof. C. E. 
Marshall at the Univergity of Sydney. He was an 
outstanding success as teacher and lecturer, clear 
and vigorous in style and able to inspire in his 
students the enthusiasm which he brought to all his 
interesta. During his Edinburgh days he joined the 
Territorial Army as captain in the Military Geology 
Group (Royal Engineers) and attended manoeuvres in 
Germany'"and elsewhere. - 

Rutledge’s main research work was concerned with 
the structure and petrology of part of the plutonio 
complex of Loch (Galloway) and ite meta- 
morphic aureole. His active interest in this area 
began while he was still an undergraduate; but it 
was not until he returned to university life that his 
wish to study it in detail was fulfilled. The first 
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harvest of resulte brought him a well-earned Ph.D. 
in 1050. The most significant discovery was the 
recognition of the fact that, although the complex 
bears the hall-marks of an intrusion (for example, 1t 
transgresses the structures of the country rooks and 
shows internal vertical lineations), the materials of 
the marginal of the granitic masa are trans- 
formation product of the adjacent country rooks. 
Rutledge made an important tectonio study of 
the Fannich Forest area in the Scottish Highlands. 
More recently he was engaged on similar tectonic 
and petrogenetio problems in New South Wales. 

A geologist of initiative and distinction, Harold 
Rutledge was fearleas in spirit and endowed with 
great vitality and power of endurance. His sudden 
death, just aa he was approaching a period of 
solid achievement, is indeed a grievous loes. Deep 
sympathy will be felt for his widow and four- 
ARTHUR HOLMES 


Prof. Marston T. Bogert 


By the death of Marston Taylor Bogert at tho 
ripe old age of eighty-six, American and international 
chemistry 


hes lost one of ita most ancl 
affective nalities. Bogert was educated at 
Columbia Dnivanity. where later he became professor 
and finally professor emeritus of organic chemistry. 
His main chemioal -interesta lay in the synthesis of 
heterocyclic compounds such as the quinazolines and 
thiazoles. He also conducted many investigations on 
the preparation of derivatives of such aromatic oom- 
pounds as pyrogallol, thiophene, thalic acid, 
phenacetin and oinnamio aldehyde. e was inter- 
ested in pharmaceuticals and perfumes, and among 
the four hundred papers in his name one finds such 
Interesting topics as the relationship between odour 
and molecular structure. 

Bogert was president of the American Chemical 
Society during 1907-8, and it was during this period 
that he, together with O. L. Parsons, then secretary 
of that Society, succeeded in forming the first 
divisions within the American Chemical Socisty—c 
far-sighted political act which in these latter years 
has undoubtedly greatly assisted in maintaining the 
cohesion in that vast organization. During the First 
World War, Bogert was invited to Washington to 
organize and serve as first chairman of the Chemistry 
Committee of the National Research Council. He 
was elected president of the Society of Chemical 
Industry for the year 1912, and in the years 1918-19 
he served as colonel in the U.8. Chemical Warfare 
Service. After the Second World War, Bogert 
devoted much of his time and to the resus- 
citation of the International Union of Chemistry, 
and he was, in fact, the first American citizen to be 
elected president of that body. 

Although somewhat feeble physically and attended 
by & nurse, Bogert went through the lengthy 
and trymg public funotions which attended the 
seventy-fifth anniversary meeting of the American 
Chemical Society in New York in 1951. As & public 

or toastmaster, he displayed a mind capable 
of much wit and charm, and at scientific dinners the 
wise always attempted to get a seat near the man 
with the mauve tie, a sign that Bogert had attended 
the New York dinner m honour of Sir William 
Perkin. His loss will be felt by his many friends on 
both sides of the Atlantio. 

Eso K. Riprar 
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NEWS and VIEWS 


Royal Sockety : New Forelgn Members 


Tus following have been elected foreign members 

of the Royal Society : Karl von Frisch (Munich), dis 
for his work on the physiology of the 

chemical and visual sense organs of animals, y 
insects and fish; Otto Loewi (New York), dis- 
tinguished as being the first to demonstrate the 
transmission of the effects of nerve i the 
release of chemical transmitters; Karl Manne 
Siegbahn (Stockholm), distinguished for hia work on 
the accurate measurement 
both by crystal and diffraction-grating methods ; 
Otto Struve (Berkeley, Californias), distinguished for 
contributions to observational astrophysics, par- 
ticularly of double stars. 


Electrical Engineering In the University of Wales : 


Prof. Emrys Williams 


Pror. Expys WILLIAMB, of the University College 
of North Wales, Bangor, has accepted the new chair 
of electrical I at University College, 
Cardiff, from October 1. Prof. Williams is & native 
of Liverpool and studied at the l Institute 
and the University of Liverpool, where he was 
awarded the Ph.D. degree for research on electro- 
acoustics. During 1034—87 he was a member of the 
goientifloe staff of the Research Laboratories of the 
General Electrio Company, and was engaged on 
eleotro-&ooustios, television and carrer telephony. 
For the follo ten. years he was lecturer m electrical 
Secus eee College, Newcastle upon Tyne 
(University of Durhani), being responsible for the 
light-current work of the « t under Prof. 
J. C. Prescott. During this tome he was associated 
with Messrs. A. Reyrolle and Co., switchgear manu- 
facturers, Hebburn-on-Tyne, and was chairman of 
the North-eastern Radio and Measurements Group 
of the Institution of Electrical He is 
the author of a well-known text-book on valve 
oircuite. ‘Prof. Williams haa held the chair of eleotrionl 

at Bangor amoe 1947. founded 
largely as a result of a earmarked for hydro- 
electricity and kindred jecta, the Department of 
Electrical Engineering at Bangor has m recent 
years been in mg itself more and more m the 
light-current branch of the subject. The departure 


of Prof. Wiliams coincides with the decision to- 


specialize in this branch, sometimes loosely termed 
. electronics, and & chair of ‘applied electriaity', within. 
M UR ringer re ere 
electrical engineering at 

Niupneerus in the University of Wales vil dun 
in future be concentrated at the Cardif and Swansea 
Colleges. The new course in applied electricity at 


r will cover the rapidly growing developments 
ose parts of light-current electricity which 


Cardif will be much regretted by his Bangor ool- 
leagues, where his good fellowship and for 
clear thinking will be greatly miased. 
colleagues at Cardiff welcome E n ear 
to his new fleld of activity, where he may be 

to play & prominent part in the develop- 
ment of education and research into the applied 
goienoes. 
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Royal Aeronautical Soclety: Awards 


Tou following awards have been made by the 
Royal Aeronautical Society: H Fellowshap 
Diplomas, to Sir A. H. Roy Fedden and Sir Frank 
Whittle ; Soctek/j's Gold Medal, whioh is the highest 
honour that the Society oan confer, to Bir Geoffrey 
Taylor, for his outstanding oontributions to sero- 
nautical science; NSoctaty’s Silver Medal, to Prof. 
W. J. Dunoan, for hia I work in aero- 
n&utical science and education; Sooctew’s Bronse 
Medal, to Mr. H. B. Howard, for his long and 
valuable work on aircraft structures ; British Gold 
Medal, to Mr. A. G. Elliott, for his outstanding 
practical achievement in the design and devel ment 
of aircraft engines; Brüesh Silver Medal, to Mr. R 
Brie, for his practical contributions to the ie. 
ment of rotary-wing aircraft; George Taylor (of 
Australia) Gold Modal, to Mr. V. A. M. Hunt, for his 
paper on air-traffic control to-day and to-morrow ; 
and Swwns Gold Medal, to Mr. E. D. Keen, for his 
paper on integral construction—ita application to 
aircraft design and ite effect on production methods. 


Iron and Steel Institute: Awards 


Tus following awards have been made 
and Steel Institute: Bessemer Gold M for 1054, 
to Dr. T. P. Cololough, technical adviser to the 
British Iron and Bteel Federation, in reoognition of 
his oontribution to the development,. 
in theory and practice, of the manufacture of iron 
and steel; Sir Robert Hadfield Medal for 1954, to 
Dr. A. H. Leckie, technical ofHoer to the Iron and 
Steal Board and until recently with the British Iron 
and Steel Research Association, in recognition of his 
valuable contributions to research in 
Andrew Carnegie. Silver “Medal for 1953, to G. R. 
Bish, of Enfield Oables, Ltd, and formerly of 
University College, Swansea, for his report (written 
in conjunction with Prof. H. O'Neill, who was not 
eligible) on the deformation of austenite in relation 
to the hardness characteristios of steel (J. Iron and 
Steal Insi., 173, 398; 1958); Wetlrams Prizes for 
1953 (two of £100 each), to A. H. Norrm, of John 
a ibi Ltd., Scunthorpe, for his paper on soaking 

ib practice at the Normanby Park steelworks of 
ohn Li t, Ltd. (J. Iron and Steel Inst., 175, 853 ; 
1953), an to E. R. 8. Watkin, of the Appleby- 
Steel" Co., for his paper on railway 
traffic of the Appleby- steelworks (J. 
Iron and Steel Insi., 178, 1; 1053); Ablett Prize for 
1958, to F. Starkey, of Buckley and Taylor, Ltd., 
Oldham, for his paper on guides and for 
modern rod and bar mills (to be published ). 


Heavy-Water Atomic Reactor’ for Harwell 


Work is beginning on a new atomio reactor at the 
Atomic Energy Research Establishment, Harwell. 
This will be the fourth pile to be built at the Estab- 
lishment and the first in Great Britain using heavy 
water as a moderator. For tha past six vente Harwell 
has had available two pile, BEPO and GLEEP. 
They have been used for research, and in particular 
for work in connexion with the design of the piles 
producing plutonium now in operation at Windscale 
and the newer nuclear energy electricity generating, 
station now under construction at Calder Hall. How- 
ever, the more advanoed types of power pile now 
under consideration are likely to operate at & much 
higher intensity, and tbis should lead eventually to 
a reduction of capital costa and lower overall costs of 


the Iron 
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reactor operation. Accordingly, it has been decided 
to build at Harwell, in addition to the rero energy 
fast fasion reactor (which has now been operating for 
Borne two months), a small research reactor operating 
at & very high intensity to permit the necessary 
PH ena rae Be Carried ont: The new pile 

also make it possible to'produoe oertain radio- 
active isotopes such as oobalt-60, which cannot be 
made with sufficient speciflo activity in BEPO. The 
use of heavy water as & moderator enables the 
required facilities to be obtained at & lower capital 
cost than would be possible with a graphite-moderated 


Works is undertaking civil and general mechanical 
work in connexion with site services, building and 
installation. 

The Organization of Pure and Applied Sclence 


Tan address on pure and applied science and their 
appropriate forms of organization, which Prof. M. 
Po yi delivered last July in Hamburg at the 

on Science and Freedom (see Nature, 172, 
445; 1953), has now been lished as Occasional 
Pamphlet No. 14 by the lety for Freedom in 
Science (pp. 18, 1953; ls. 8d. ; from the Society at 
the Department of Zoology, University of Oxford). 
Empirical science, he points out, is based on observa- 
tions, while technology is & collection of inventions. 
Not all empirical knowledge forms part of science, 
and only a pert of technology is applied scienoe. 
While empirical technology is necessarily unsys- 
bematio, ib oan be an i rtant source of information 
worthy of scientific study. Such technically justified 
science, like systematic technology, on an 
application of science, forms @ field of study lying 
between pure science and pure technology. The 


ment of science as a whole the individual independent 
research tasks must be oo-ordinated through a 
spontaneous system operating under the control of 
scientific opinion. Within this framework the function 
of the public authorities is to 
whose work is 


prestige in science. The study of teohnologically 
Justiüled branches of science should be slirar 
under the ices, and at the expanse, of special 
interests by the inquiry, but without drawing 
away too much talent from the pursuit of scientific 
inquiries of universal:interest. The study of sys- 
tematio technology should be organized like the 
advancement of pure science. Finally, Prof. Polanyi 
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sideration equally with the political and material 
interests of the society sandai Dy ths tete and by 
implication the State is committed to foster the 
advancement of science under the guidance of ite 
own accepted scientific leaders. 


Corrosion Prevention and Control 


Hquipmeni—Technology 
lished from Holland House, 140 
Cromwell London, 8.W.7; 30s. or 5 dollars 
for one year, and 76s. or 12.50 dollars for three 
years) is in line with the moreasing interest being 
shown in the subject of corrosion prevention. This 
interest has already found ion in tbe formation 
in 1961, by the Society of Chemical Industry, of & 
Corrosion Group to encourage the presentation and 
publication of original papers and of reviews. The 
new journal is, however, the first in Britam to be 
devoted exclusively to the subject of corrosion, the 
aim being to present accounts of new developments 
in & form suitable for rapid appraisal by engineers, 
the E of corrosion knowledge. In 
the first n this object has certainly been 
achieved. The editorial comment is of a high 
standard. Articles refer to cathodio protection, 
zirconium, metal pre-treatment, protection Ml aig 
and resistant plastics. Under the heeding ' cal 
Review” are listed forty-one items relating to pro- 
grees in oorrosion prevention, while abstracts of 
twenty-three corrosion patents are given in a separate 
section. With two exceptions, all the articles are 
anonymous. The sixty-four pages in the first number 
include ten and a half pages of advertisements. It 
would be preferable, however, to I all adver- 
tisement matter separately. e publication of 
future issues of the new journal will be awaited with 
Interest. 
Collected Reprints of the Natlona! [nstitute of 
Oceanography 
Tua National Institute of Oceanography in Great 
Britain, following the example of the o phio 
Institutions of the United States, has issued first 
volume of the “Collected ia" of many of the 
lications of ite staff (pp. vii-+61, December 1953 ; 
the Institute, Wormley, Godalming, Surrey). 
The in lon were originally published 
sinks din years 1040—53 inclusive, and are on many 
of both physical and biological oceano- 
graphy, inoluding the design and operation of 
Instruments of observation. ‘In accordance with the 


former Discovery Committee, or closely related to 
that work. But the method of publication chosen 
for the newer work this to the notice of 
readers outside the fleld o Pile EOP a i 

tho staff of the Institute the benefit o A Ee deg 
thoee using similar techniques. For oceanography is 
only the application of the various basio sciences to 
the acquisition of knowledge of the oceans. Of the 
papers -written for the general reader, a good pro- 
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portion are by 
Q. E. R. Deacon, and these serve an excellent 
in popularizing the subject. It is very un- 
that anyqne interested in the work of the 
Institute would have easy access to the majority of 
the journals used by the staff, and so the issue of 
collected reprints is specially welcome. 


Oundle School Natural History Society 


Tra annual report for 1953 of the Oundle School 
Natural History Society, edited by B. W. H. Coulson 
and I. F. Thomas, has recently been published. It 
is disappointing to read that "Too much is still left 
to a few keen members and .. . how few members 
help by viding records”. This remark does not 
ilv indicate a lack of interest in practical 
natural history, for all too often the most enthusiastic 
fail to record their work, which is a pity from several 
points of view. ‘Three lectures, & series of short 
talks and a conversazione were some of the indoor 
‘aotivities of the Society during the year, and Oundle 
School took part in the annual exhibition of the 
Association of School Natural History Societies at 
the British Museum (Natural History) on November 
7. Among the reporte of gro are: mammals, in 
which a study of bata m is suggested ; 
birds, recording rarities, phenology and ringing ; 
fish—all coarse, freahwater species; Orustaces ; 
Arachnida ; Lepidoptera ; Ephemeroptera ; Hemip- 
tera; Diptera; Annelida, moluding physiological 
experiments on leeches; flowering planta, moluding 


phenology, new species and ecology ; fungi. Notes, 


are also included in the report on the biology of a 
lake and a fen together with records of various 
animals t in the laboratory. Oundle Schoo! is 
clearly taking advantage of ita excellent position for 
fleld natural history, and is not lacking in enthusiasm. 
It is to be hoped, therefore, that the members of ita 
Natural History Society will heed the remarks of 
the editors of the annual report concerning Jack of 
written records, for this is very important. 


Oo 
Flora of the Belgian Congo 


Tra fourth volume of the “Flore du Congo 
et du Ruanda-Urundi” (Publ. Inst. Nat. pour | e 
Agron. du Congo Belge, pp. 314, with ma and line 
drawings ; Brussels, 1958) deals with the Spermato- 
Do (Part I), of this rich and varied 
aristio region. Accounts of the tribes Bophoreae, 
Genisteae, Trifolieae and Loteae, each contributed by 


a different author, are here given; the other tribes’ 


of this order will be dealt with in two subsequent 
volumes. Analytical keys are provided for the 
tribes, genera and species ; the genera and species 
being described in detail (in French) with notes on 
their distribution and habitat and occasional illus- 
trations. The publishers are to be congratulated on 
the clarity of the arrangement and text. 


Arid Zone Research $ 
Tma- general conference of Unesco at ite aixth 
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located in sixteen countries and seven dependent 
territories spread over the five continents of the 
world. Copies of the directory can be obtained from 
H.M.S.O., price 8s. 6d. 


eo 
British Institution of Radio Englneers : Conventlon 
In Oxford l 
war convention of the British 


Oxford during July 8-12. 
Maxwell Memorial Lecture will be delivered in the 
Clarendon Laboratory, Oxford, by Sir John Cook- 
croft, director of research, Atomic Energy Research 
Establishment, Harwell, on the evening of July 8. 
More than thirty papers will be ted at the 
gix seasions, which will be as follows: industrial 
applications of electronic oomputors ; industrial 
applications of X-rays and sonics;  nuoleonic 
instrumentation and application; electronic sensing 
devices (transducers); process control; and indus- 
trial aids to production. The registration fee for 
members of the Institution is 10s. 6d. a day or 
£1 lle. 6d. for’ the whole convention (for non- 
members, £1 ls. and £8 85., respectively). Accom- 
modation may be reserved at Christ Churoh, Oxford. 
A detailed and reservation forms oan be 
obtained from the Secretary of the Institution, 
9 Bedford Square, London, W.C.1. 


South-Eastern Unlon of Sclentlfic Socletles ” Con- 
gress In Maldstone 


Tus fifty-ninth annual congress of the South- 
Eastern Union of Scientific Societies will be held in 
the Museum and*Art Gallery, Bt. Faith Street, 
Maidstone, during June 10-13. After his mduction 
on June 11, the new president of the Union, Dr. 
Glyn Daniel, will give an addreas on “The Art of 

ih Builders”. The Union is divided into 
&roheology, botany, geology and zoology sections, 
and the mdividual presidente of the sections and 
the titles of their addresses will be as follows: 
Archowology, F. C. Elliston Hrwood, on ud Se 
state of monastic archeology in Kent; otany, 
J. E. Lousley, on the amateur botanist in 1054; 

, H. E. P. Spencer, on the Pleistooene period 
and work for the amateur geologist; Zoology, Dr. 
Q. E. Newell, on animal zones of the North Kent 
coast. Further information can be obtained from 
the honorary local secretary for the meeting, L. R. A. 
Grove, Museum and Art Gallery, Bt. Faith Street, 
Maidstone. 


Physical Soclety : Summer Meeting 


Tum annual summer meeting of the Physioal 
Society will take the form this year of three open 
lectures (no ticket of admission being necessary), 
given in connexion with the General Assembly of 
the International Union of Pure and Applied Physics, 
and will be held at the Royal Institution, 21 Albe- 
marle Street, London, W.l, on July 7 and 9 at 
4.30 p.m. and on July 18 at 2.30 p.m. The lectures 
will be aa follows: flelds and icles, by Prof. J. A. 
Wheeler (Palmer Physical boratory, Princeton 
University); the European ization for Nuclear 

by Prof. E. Ámaldi.( ielmo Marconi 
Institute of Physics, Rome); and microwave experi- 
ments in the physics of solids, by Prof. O. Kittel 
(University of California, Berkeley). 
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Easterfleld Medal of the New Zealand Sectlon, 
Royal Institute of Chemistry 


Tos New Zeeland Section of the Royal Institute 
of Chemistry has instituted a new silver medal, to 
be known &s the Easterfleld Medal, in honour of the 
late Sir Thomas Easterfleld, the first professor of 
chemistry in Victoria University Co Wellington, 
and later the first director of the Ca Institute. 
The Medal will be awarded every two years to a New 
Zeeland chemist leas than thirty-flve years of age 
who has carried out researah work of I 
quality and originality, the major portion of it 
being done in New Zealand. The first award will 
be made this year, and further details can be 
e from the honorary secretary, New Zealand 

lon, Royal Institute of Chemistry, P.O. Box 250, 
Wellmgton, C.1. 
Royal Institution: Officers 


Ar the annual meeting of the members of the 
Royal Institution, held on May 1, the followmg 
officers were elected: President, Lord Brabazon of 
lara; Treasurer, Dr. L. H. Lampitt; Secretary, Mr. 
S. Robson; Managers, Mr. E. R. Davies, Sir Walter 
Drummond, Sir Alfred Egerton, Mr. 

Mr. A. C. Hartley, Mrs. H. K. Hawkes, Prof. A. V. 
Hill, Mr. L. B. W. Jolley, Dr. 
Philpot, Mr. W. E. Bohall, Mr. 


. W. W. Abeon, G. Brown, Dr. 
H. K. Cameron, Mr. A. D. R. Caroe, Mr. A. H. Ewen, 
Prof. James Greig, Wing Commander G. e. Hughes, 
Dr. G. M. Lees, Prof. Kathleen Lonsdale, Mr. Arthur 
Marshall Mr. M. M. Melmsky, the Hon. Philip 
Samuel, Dr. P. C. Spensley, Mr. W. R. Stevens and 
Dr. Norman Stuart. 


Royal Photographic Sodety Exhibition of Under- 
water Photography l à 
Aw exhibition of photographs taken under water 

has been arranged by the Royal Photographic Sooiety 

and will be on show im its house at 16 Princes Gate, 

London, 8.W.7, until May 29 (Sundays excepted), 

admission free. It comprises about a hundred photo- 

graphs, in monochrome and oolour, of subjecta by 

Commandant Jacques-Yves Cousteau, Henri Brous- 

sard, Dimitri Ribikoff, and Robot-Berning and Co., 

and members of the Under-water Explorers Club. 

Other items include photographs from Marooni’s 

Wireless Telegraph Co., Ltd., and Siebe Gorman and 

Co., Ltd., taken off the monitor sareen during under- 

water television operations. The Royal Naval 

Scientiflo Service has contributed a special section of 

fifty printa, showing propeller studies, wreck surveys 

Earthquakes during February 
Tamna were some twenty-six strong earthquakes 

during February, twelve of which instrumental 

magnitude 6 and greater. The greatest two had m- 

strumental magnitude 71 and oocurred on February 1 

near the Voloano Islands (lat. 244° N., long. 1424? E.) 

and on Fe 1l m Ningsia Provinoe, China (lat. 

894? N., long. 101° E.), respectively. The shock which 

did most damage during the month had instrumental 

magnitude 6} and an epicentre near Jat. 174° N., 

924° W., causing extensive property damage at 

Chis in Mexico. Two earth oocurred at & 

fi depth of 600 km., the first being on February 

l4 near the Fiji Islands, and the second on February 

20 in the Flores Sea. Reports were received from the 
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United States Coast and Geodetic Survey in oo- 
operation with Science Service and the Jesuit 
Seismological Association, Durham, Lwiro (Belgian 
Congo), Pasadena, Strasbourg, Toledo and Uoole. 


Announcements 


Wm regret to announce the death on April 25 of 
Lady Mary Lilian Boyd Dawkins, widow of Sir 
William Boyd Dawkins, aged ninety. 

Team Council of the Royal Society of Edinburgh 
has awarded the Keith Prize for the period 1951-538 
to Dr. D. E. Rutherford, Department of Mathematics, 
University of St. Andrews, for his paper, ‘“‘Some 
Continuant Determinants arising in Physica and 

i ', and other publications in the Proceedings 
of the Society. 

Tue first Dickinson Memorial Lecture of the New- 
comen Society will be delivered by Prof. Charles 
Singer in the Science Museum, London, 8.W.7, on 
May 12 ab 6 p.m. The Lecture is to be a biennial one. 


AT the annual meeting of the Zoological Society 
of London on April 29, Sir Landsborough Thomson 
was elected president in succession to Lord Alan- 
brooke. Dr. T. C. 8. Morrison-Scott was elected 
treasurer, and Lord Chaplin secretary. New members 
of Council sre Captam K. Caldwell, Mr. A. Ezra, 
Lord Forester, Dr. H. W. Parker, Mr. Peter Soott 
and Mr. 8. Wilson Kitchen. 


Mr. J. E. CuwMINS, chief goientiflo liaison officer, 
Australian  Boientiflo Liaison Office, London, is 
returning to Australia after gix years in London. He 
wil be succeeded by Mr. Walter Ives, who is at 
present secretary (agricultural and biological sciences) 
of the Commonwealth Secientiflo and Industrial 
Research Organization, Melbourne. 

Tus Minister of Transport, the Right Hon. Alan 
Lennox Boyd, will open the new research laboratory 
and proving ground of the Motor Industry Research 
Association at Lindley, near Nuneaton, Warwick- 
shire, on May 21. 

Aw exhibition on “Dry Rot and Woodworm” will 
be opened at the Royal Sanitary Institute (90 
Buckingham Palace Road, London, 8.W.1) on 
May 12 by the Right Hon. Sir David Eccles, Minister 
of Works. The Exhibition is bemg presented m 
collaboration with the Department of Soientiflo and 
Industrial Research and the Central Office of In- 
formation, and will remain open until July 17. 

Tue British Society of Rheology is holding a oon- 
ference on “‘Rheology in Mechanical ing” in 
the Mechanical Engmeering Research Laboratories, 
Hast Kilbride, near Glasgow, during June 10-12. 
The conference will be free and open to anyone 
Interested in this fleld. Application forms, to be 
returned before May 15, oan be obtained from Dr. 
D. P. Feltham, Flat H.12, Sloane Avenue Mansions, 
London, 8.W.8. 


THs Committee on Vacuum Techniques 18 holding 
& symposium durmg June 16-18 at the Berkeley- 
Oarteret Hotel, Asbury Park, New Jersey. About 
twenty-five papers will be read, discussing nomen- 


technology ; methods and techniques; applications ; 
and processes. Persons and organizations interested 
in attending the symposium should write to the 
Committee on Vacuum Techniques, Box 1282, 
Boston 9, Maas. 
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MYXOMATOSIS IN RABBITS IN GREAT BRITAIN 


HE Advisory Committee on Myxomastosis in 
Rabbits, appointed in 1058 by the Minister of 
Agriculture and and Fisheries and the Secretary of State 
for Scotland, has now issued a report* which describes 
the history and nature of this disease, its present 
distribution in Great Britain, the protection of 
domesticated rabbits from it, the harm done by 
rabbits to agriculture and the t recommends- 
tions of the Committee with regard to the disease. 
Myxomatosis was first reported in 1898 from Monte- 
video. It is & disease caused by a virus which, so far 
as we know at present, affects rabbits only. Man, 
domesticated and other animals cannot be infected 
with it. It is transmitted mechanically to 
rabbits by fleas, lice, and mites that 
suck the b of the rabbit, and these blood-sucking 
arthropods act just as & pin infected with the virus 
might. An infected pin may remain capable of 
tranamitting the virus for twelve days, and the 
mouthparts of a blood-suckmg arthropod may 
remain infective for twenty-five days. The disease 
has been used successfully in France and Australia 
for killmg large numbers of rabbits, and the benefit to 
agriculture is already evident. Recently, the disease 
has spread to Luxembourg, Belgium, y, the 
i During 1986—88 attempta 
were made to establish the disease among the rabbits 
on Skokhokn Island, off the Pambrokeshire coast, but 
these failed. In 1958 the disease broke out in Kent 
and East Sussex, 1ta source being unknown. Attempts 
were then made to control its spread; but smoe 
then, further outbreaks have been confirmed, and at 
present six of these have been recorded from Kent, 
two from East Sussex, three from Emex and one 
from East Suffolk. The localities where these out- 
breaks have oocurred are shown in a map published 
with the 
DM E experiments on the disease and 
in natural outbreaks of it, more than 99 per cent of 
rabbits infected have died ; but those that survive 


disease and that the very high mortality of rabbits 
that has ooourred in that country is now fallmg 
considerably. The development of mmunity may 
therefore prevent the use of the disease for killing 
r&bbite in the future. 

The report contains & valuable section on the 
economics of the wild rabbit. Representatives of the 
rabbit meat, fur, fur felt and fur felt hat trades have 
estimated that their trades deal each year with 
40 million rabbits. The rabbit meat obtamed is 
worth about £7 million and the skins about £8 
million, £94 million of the latter bemg resented 
by rts to the United States. Thus rabbits 
Sd i Great Britain a total inoome of about 
£15 million & year. 

Ratimating the cost of the harm that wild rabbits 
do, the Committee states that nine rabbite eat about 
as much as two sheep, so that the estimated popula- 
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tion of Great Britain of about 60—100 million rabbits, 
which feed largely on agricultural crops and grass, 
can deprive domesticated animals of a great deal of 
food. It has been estimated that rabbits may cause 
losses of the order of 160,000 tons of wheat & year, 
which is worth £5-2 million, and damage to other 
cereals of the same order, so that the annual loss m 
this respect is of the order of £15 million. The most 
extensive is done to graseland, the cost of 
this being estimated at £21 million a year. Rabbits 
also damage kale, swedes and other vegetables and 
also fruit trees; the harm they do to young trees 
In forestry plantations makes ib necessary to protect 
these trees at an annual oogst of about £2 million. 
The Committee considers, in fact, that the damage 
done by wild rabbits in Britain oosts three or four 
times the income they bring to the trades dealing in 
tham. In Australia it was estimated that the 
destruction of rabbits resulted in an inorease of 
rural production worth £50 million during 1952-58 
alone. 

In order to reach ita conclusions the Committee 
consulted tives of the animal welfare 
societies, agriculture, forestry, the trades dealing in 
rabbits and those concerned with the domestic rabbit. 
The chairman of the Royal Society for the Prevention 
of Cruelty to Animals and the ohairman of the 
Committee on. Cruelty to Wild Animals are mambers 
of the Committee. The animal welfare societies 
supported the organization of & national campaign 
c UD E 
method available as a means of 
suffering. The representatives o 
forestry, with the exoeption of the Neal ane 
Union of Scotland, were not generally m favour of 
deliberate spread of myxomatosis; they felt that, 
until we know more about the disease, it should be 
bag to spread naturally. The representatives of 

in rabbita were concerned about the 
Pomsihis cocks of is discaey on thes Gades, andcibe 
producers of domestic rabbits sought protection for 
the domestic rabbit. 

The Committee concluded that attempts to control 
the natural spread of the disease would serve no 
practical purpose, but that, for humanitarian, legal 
and other reasons, no attempt should be made to 
help the spread of the disease or to introduce it 
where it does not naturally oocur. It recommends 
that the disease should be allowed to run its natural 
course and that, whenever outbreaks oocur, re in 
should be made to eliminate gurvivors of ib 
ieu Aie op mt numerous offspring immune 
to the disease importation of such live rabbits 
as the oobton-teil rabbit, which might rapidly become 
8 pest in Great Britain, should be prevented. 
protection should be given to domestic rabbits and 
information about the best methods of doing this 
should be distributed. The vaocine which is the only 
known preventative of the disease should be made 
available at a reasonable cost to rabbit breeders. 
The Committee is, meanwhile, watching the disease, 
and it has started research on it. Further advice 
will be issued as occasion arises. _ Q. L4rAan 
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NATIONAL COLLEGE OF 
HOROLOGY AND INSTRUMENT 
TECHNOLOGY 


HE National College of Horology and Instru- 

ment Technology was founded in 1947 for the 
training of technicians in the horological and instru- 
ment industries. It is accommodated within the 
Northampton Polytechnic, London, E.0.1. Shortly 
after the Second World War the horologioal manu- 
facturing industry was re-established, and in oon- 
sequence there was a great need for engineers with 
& good knowledge of horological theory and of 
production methods applicable to flne mechanisms. 
The first course instituted at the College was a 
three-year diploma oourse in horology for students 
over the age of sixteen. The standard of this diploma 
is of the order of the first part of a degree in 
engineering, and the curriculum, in addition to 
covering academic subjects, includes a liberal 
allocation of tame to workshop technology and 
practice. 

Durus endis sears heo das demus eoutenh or s 
curriculum of the diploma oourse hag been modifled 
somewhat to include instrument technology as well 
as purely horological work, the remainder of the 
theoretical and almost the whole of the ical 
work of the course being found to be irably 
suited to the needs of the instrument, as well as the 
horological, industry. In fact, many students leaving 
the College obtained posta in the fleld of Instrument 
design, development and manufacture, even before 
these modifications were adopted. 

The Oollege is with a comprehensive 
range of general - machine-tools and 
Darcie ir e o Gace Ge ee 
instrument and ligh production, and tho 
variety of practical work given to students in this 
course is made as wide as poesible. In addition to 
the specialized facilities in the National College 
itself, the full resources of the departments of the 
Polytechnic, ‘including instrument engineering, 
mechanical and  eleotrioal i I applied 
pane metallurgy and mathematics, are available 

studenta at the Oollege, these departments pro- 
uM gubjeota. 

Building extensions costing upwards of £350,000 
are at present m hand at the Northampton Poly- 
technic, and the Instrument Engineering Department 
has acquired completely new workshops and labor- 
atories. ‘These extend its scope considerably and 
l ve the facilities ib is able to offer to the National 


of the National Du 1 m ndum 
more than double the at present available. 
This will be devoted to advanced workshops 
and la tories for students in both horology and 
instrument technology. 

To co-ordinate the diploma course in horology 
with training in industry, the British Olook and 
Watch Manufacturers’ Association has sponsored a 
student-spprentice saheme which supplements the 


three years spent at the College with a further two - 


years in the works of a member firm. Deferment 
from military service is normally granted for the full 
five years and, during the final two years, student- 
tices are bo continue part-time for a 
National ificate. This enables them to 
qualify for graduateship of one of the engineering 


~ 
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institutions—mdmeochanical, electrical or produotion— 
partial exemption being granted on gaining the 
College diploma. 


Extenslon of Courses 


Although many ex-studenta are employed on 
Instrument engineering with member firms of the 
British Clock and Watch Manufacturers’ Association, 
the governors of the Oollege are anxious to extend 
Ite ities to other branches of the instrument 
industry. To this end, discusgions have recently 
been held with the Scientific Instrument Manu- 
facturers’ Association to ascertain the types of 
courses best suited to the industry. An open day 
was held at the College on March 16 to enable 
member firms of the Association and other inter- 
ested persons to inspect the workshope and labor- 
atories, and this attracted some sixty to seventy 
representatives, many of whom expressed surprise 
and pleasure at the high quality and variety of 


The two main courses proposed have received wide 


common with the present diploma course in horology ; 
with the development of this course, it may well be 
that horology will take its place as a special branch 
of mstrument technology. 

The second proposal is for an advanoed course, one 
year in duration, for postgraduate and post-Higher 
National Certifloate students. At present the instru- 
ment industry recruits to its technical and executive 


. The actual length of this 
course would be one session, eight months in duration. 

The curriculum will include a certain number of 
basic subjects such as applied physics, instrament 
design, workshop technology, metrology and in- 
dustrial administration, as well as a number of 
optional subjects such as advanced mathematios, 
Instrument workshop praotioe and metallurgy, 

with 


optical, mdustrial control and servo-mechaniams. It 
is envisaged that students holding degrees or Higher 
National Oertifloateg in physios may well require 
tuition and experiance in engineering, 
production management subjecta, as well as a 
more detailed knowledge of the technology with 
which their firm is associated. Studenta who have 
taken general engineering will need further tuition 
in applied physics, production and instrument 
engineering, while those who have National Cer- 
tifloates 1n. production engineering may wish to study 
applied physics and perhaps some basic engmeering 
subjecta. 

National oolleges are intended to serve and 
co-operate fully with their respective industries, and 
it ıs therefore essential that approved forms of 
student-a ips and postgraduate scholar- 
ships should be established. by the trade aasociations 
or the larger firms. 


Production and Research 


Finally, it should be noted that the interesta and 
facilities of the Oollege are by no means limited to 
formal instruction. A certain amount of specialized 
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manufacture is already undertaken where the work 
eaae rovides valuable experience for students, 

the College is well equipped to accept suitably 
qualified students for research in various branches 
of design, development and production applicable to 
instruments, fine mechanisms, horology, automatic 
control and Bo on. 


UNIVERSITY COLLEGE OF THE 
WEST INDIES à 


DEPARTMENT OF ZOOLOGY 
By Pro. N. MILLOTT 


HE West Indies have always formed a fruitful 
area for the prosecution of zoological research, 
and now, as in the past, excellant work 18 bemg done 
by tbe Institute of Jamaica and a well-established 
Natural History Society. In recent years the facilities 
for such studies have been moreased by the estab- 
lishment of a Department of Zoology in the new 
University College of the West Indies. Though 
facilities have bean in existence from the moeption 
of the College in 1948, it is only recently that they 
have been fully realized by the housing of the 
Department in permanent socommodation. 
The Department is situated m the University 
grounds of some seven hundred acres and is readily 


designed and organized for both teaching and 
research. As a teaching unit it is responsible for the 
training of undergraduates for degrees in science, and 
the intermediate and First M.B. exammations of the 
University of London, with whioh the College is 
privil to maintain a special relationship.  Pro- 
vision. also been made for the training of post- 
graduate students for higher 

The buildings were designed by the University 
College architects, Messrs. Norman and Dawbarn, of 
London, in conjunction with the head of the Depart- 
ment, and they were completed in October 1952. 

Mostly on one level, the laboratories include a 
large elementery and & smaller advanoed teaohing 
laboratory, suitable for the study of systematic 
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zoology, animal morphology, histology, eto. In 
addition, there are an experimental laboratory for 
Physiological studies, a small museum, an aquarium 
room, offices, a photographio dark room and & lecture 
room. ‘Two research laboratories are provided. AI 
the laboratories are fitted with the usual services, 
and in addition, both the experimental laboratory 
and the aquarium room have reased-air mains. 
Very shortly & salt-water circulator will be installed 
in the aquarium room. The furnishings are executed 
in local woods and were designed and constructed 
on the University College gite. 


The laboratories have been and staffed, 
so far as le, for a ive study of 
zoology, rather than for highly studies of 


Sarko: oie lij voy HM hoped dust the 
Department wil not only be able to give ite studente 
an adequate pires ba the ever-widenmg sphere of 
zoology, but will provide & type of reeearch 
centre that has long been required in the central 
Caribbean. 

From the first the Department has aimed at 
encouraging visiting research workers to use its 
laboratories and in this a real has been 
made, the Department having y accommodated 
research workers under the Fulbright soheme and 
two members of the staff of the University of Glas- 
gow. It is hoped that other institutions and organ- 
ations will encourage investigators to use the 
facitties now available. 

Since the beginning, members of the teaching staff 
of the Department have been actively engaged m 
research, and the programme falls into mix 
main divisions. A study of the Collembola of Jamaican 
soils i8 being undertaken, which, initially, will mvolve 
the determmation of species, and later, studies of 
population density and distribution. The Nuffield 
Foundation has generously offered financial assistance 
for this study. A second division consists of evolu- 
tionary studies on snakes and lizards. These have 
involved investigations of the details of speciation in 
Jamaican reptiles, comperative anatomical studies 
including a special study of the retina, and dis- 
tributional studies which bear on the evolution of 
higher taxonomic categories and the problem of the 
origin of snake. Researches on the thymus of 
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and particularly primitive forms 
such as the sloth, are being pursued, and studies are 
also being made of the anatomy of the rare, beaked 
whale Mesoplodon, two indrviduala of which were 
recently washed up on nearby shores. Hitherto 
undiscovered platyotenid ctenophores have raised 
interesting problems in connexion with their phylo- 
geny and distribution, which are now being tackled 
in the Department. Lastly, a study of local echmoids 
has revealed in certain forms a striking sensitivity 
to light. Smoe they lack morphologically defined 
photoreceptors, their mechanism of tion is 
clearly of great mterest and it is bei ae aie es 
detail m one species. Rather , the stad. 
has yielded mteresting results in relation to melano- 
genesis in this form, and the research has recently 
received the support of the Rockefeller Foundation. 

Visiting workers have undertaken research on the 
taxonomy and distribution of Jamaican frogs, the 
effect of thyroid inhibitors on the development, and 
that of phenylthiouree on the pigmentation, of 
Eleutherodactylus. The bionomics of black widow 
spiders and scorpions, and the feedmg proceases of 
bivalve molluscs, have also been investigated. 

The phioal location of the Department is 
admirable for zoological studies, since the surrounding 
collecting grounds are readily accessible by good 
roads. Seaward, some ten miles distant, lies Kingston 
Harbour with fertile collecting grounds afforded by 
cays, lagoons, mangrove swamps and innumerable 
bays and inlets. The north ooast of the island with 
ita accessible coral reefs is some thirty miles away, 
and nearby salt ponds, periodically land-looked, 
offer & worthy opportunity for ecological studies. 
Landward, there are areas showing diverse olimatio, 
topographical and geological conditions. From dry 
plains, mountains clothed in forest rise in succession 
to 7,000 ft., and most areas are accessible by road. 

In general, these areas yield an abundance of 
animal forms for systematic, ecological and physio- 
logical studies. Echinoderms, molluscs and many 

spectacular quantity. The embryo- 
logist will fmd much of interest in the abundant eggs 
of lizarda, geckos and anurans with direct develop- 
ment. For those interested in migration problems, 
it id appropriate to note that the island is visited not 
only by migrant birds but also by migrant butterflies. 

In the pest it was necessary for many visiting 
research workers to limit their activities largely to 
collecting and preserving. Such drastio limitations 
are fortunately no longer neceasary, and with the 
facilities of modern, well-equipped laboratories at 
their disposal, ia Acer now undertake experimental 

y than microanatomical or oyto- 
logical studies, for the Department is equipped with 
& comprehensive range of research microscopes, 
rocking, rotary, slidmg and I miorotomes, 
kymographs, thermostatic baths, Warburg apparatus, 
centrifuges, pH meters and a Beckman spectro- 
photometer. 

Finally, it might be mentioned that library facilities 
are available, not only in the University Coll 
which maintains a first-class library with a mio 
service, but also m the nearby library of the Institute 
of Jamaica, the staff of which render invaluable asist- 
ance to visiti 


make use of the facilities that are now available in 
this supremely fascinating part of the earth. 
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ATOMIC ENERGY AND MORAL 
ISSUES" 


WING to the controversial nature of the subject 

of the moral issues involved in the utilization 
of atomic energy, two speakers, Prof. Kathleen 
Lonsdale and Sir George Thomson, were asked to 
expreas their views. Their Ive methods of 
approach tò the subject, which to & large extent 
centred around the morality of war, may be sum- 
marized in Prof. Lonsdale’s words: “TI believe that 
all war is with whatever weapons, because it 
ig made up of hatred, falsehood and savagery ; and 
because it perpetuates these things. . . . But even 
if these fundamental objections to war as such are 
set on one aide, I still see in an atomic war, or indeed 
in any other form of future world war based on 
scientific super-weapons, & menace to every kind of 
decency towards one another as human beings that 
we have painfully achieved throughout the ages. 
Men die horribly every day; buildings decay and 
become ruins. What is more horrible is that we 
ourselves, whether as & means of offence or of 
retaliation for aggression, should deliberately let 
looge hell on earth ; and that is what atomic warfare 
would be, no matter how much we may deceive 


ourselves into ing that we can ameliorate it 
with the deep ahelters, protective clothi and 
Geiger counters of civil defence”. And in Bir George 


Thomson’s words: ‘Two societies, or the same 
society at different times, may with perfect honesty 
have different codes and judge differently what 1s 
right in different circumstances. This is, partly at any 
rate, the answer to the question of expediency. Right 
and wrong exist quite independently of expediency. 
But & code which does not consider expediency is a 
bed. one and will not last. The consequences of acts 
do matter for moral judgments. It is permissible to 
indulge in the alkaloid contained in tea, but not in 
that contained in heroin simply because the long- 
term are different". 

Prof. Lonsdale rejected the doctrine of expediency 
and & ed to Christianity as a standard by which 
the rightness or of any course of action 
may be judged. ‘TIT know," she continued, ". . . it 
is not possible to prove that there are any absolute 
standards. Certainly none of us can claim that ours 
are the only true standards. We know, indeed, that 
our standards as scientists have at least different 
priorities from those of some other people. . . . Yet 
whatever our priorities we do know that there is for 
us and for all men & ‘moral law within’, however 
much we may ignore ib or attempt to rationalize it 
away. Truth, generosity, brotherly love, justice, 
mercy, Integrity are recognized as good, and the 
Golden Rule ‘As ye would that men should do to 
you, do ye even so to them’ still has a compelling 
force for us which is its own authority. . . . Very 
often the choice that confronts us in issues relating 
to Atomic Energy is one between a certain wrong to 
other people and & possible injury to us or to our 
nation. When this is so then I submit that it 1s 
morally wrong to put & possible or probable wrong 
to ourselves, or even to those wo love, before an 
&bsolutely oertein injury to others. 


"8 of lectures by Prof. Kathleen Lonsdale, F.B 8., and 
Blr George Thomson F being the srxth of a series of public 
lectures Been taste’ 


a EcL Balac Dre Cf LAE MN De 
Faure Poncoary 27. p. 35; Mareh 1p. 4 Merch 87, P. BYE. 
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"I beleve that thia is relevant in our discussion of 
whether we should build up stockpiles of atomic 
weapons, even 88 & means of preserving peace. I 
hace ipsis. rea en not simply because 
human bemgs would die horribly m war in which 
atomio weapons were used, but because in wartime 
ideals are the first casualties, and because I believe 
that our democratic ideals would not survive an 
atomic war. In many whys atomic weapons are 
intrinsically no different from other weapons—l 
cannot see that it is more terrible to die in the heat 
of an atomic blast than to die from the effects of 
napalm’, or even from the accidental flare-up of a 
nylon garment.’ 

ue a AT 

. in common with the great majority of 
Christiaan’ ee alll acce Wal though war d ar evil 
there are occasions on which it is the duty of govern- 
ments to declare it and of their citizens to help to 
wage it. After all, 1f one does not assume this there 
is no specific problem, one would hardly 
fst atomin bemba are ighi 1E worda, Rre: waned. 
The main question is ‘what lmitations if any should 
& country place on the methods it is prepared to use 
in & war it believes just’, with as a secondary one 
‘are these limitations absolute or do they depend at 
all on what the enemy does ?' - 

"It seems to me that sinoe the object of fightmg 
ia, or should be, to bring about a just peace, a method 
of war is good in proportion as it is effective and bad 
in pro ion as it causes and economic 
loss. Its merit is a sort of ratio of the two. ee 
method of war, not weapon. poda die nl 
humane & weapon as man has invented, but i 
used to massacre a defeated population that mata 
of war is a very bad one.” 

In discussing whether a stockpile of &tomio bombe 
will minimize the possibility of another war, he seid : 

. the presence of & lot of atomic bombe in the 
world very reduces the chances of a 
big war. The United States is very bomb-conscious, 
and the mere fact that Rusma did not force matters 
in Europe when she was so strong is evidenoe of her 
fear. ... There is, I believe, a genuine fear of all-out 
war and a feeling that in a major war there will be 
no gallery seats. Even the horrors of the hydrogen- 
bomb, for which there is no moral defence as a 
weapon .. 
believe attempts at disarmament are futile and that 
the bitterness and back-bitmg which abortive dis- 
armament conferences inevitably oeuse are a real 
danger to pesce”. 


“ACTA HYDROPHYSICA 


A NEW JOURNAL OF MARINE PHYSICS 
HE first three issues of the new journal, Acta 


though without any indication as to the price at 
which this well-produced journal can be bought. The 
three numbers have 139 pages m all (21 am. x 15 am. 
in size), and it is announced by the publishers 
(Akademie-Verlag, Berlin) that its appearance will be 
poesia The journal is edited jomtly by Dr. 


Physicaleho Wikis Hydegreatie, das paren rice, ana 1 He L 
1 Pp. 54. : Akademie-Y -) 
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Hrtel, director of the Institute of Physical Hydro- 
graphy at the Humboldt University in Berlm, and 
by Dr. J. Fischer. 

If, as may safely be surmised, the purpose of the 
Institute of Hydrography is to launch & journal 
devoted exclusively to what would be known in 
Britam and the United States as ‘physical oceano- 
graphy’, then its new publication stands as the 
first to be confined to that limited but very important 
field. Because of the inevitable and ever-growing 
attention to blems within the fleld of marme 


physics, & need has been felt in Britain for & 
specialist journal in which papers dealing with ocean 
physios and related motoorol gy could be publiahed, 
and good wishes will acco be extended to the 


In an opening per by H. P. Schmitz on the 
associated with the cooling of inland lakes, 


it is asserted that relationahips hitherto used in 
connexion with turbulent heat conduction in water 


frequently occurring 
conditions, the same equation for turbulent heat 
conduction is obtained as that arrived at by Wilh. 
Schmidt, more complicated conditions usually arise 
—particularly around the temperature of maximum 
density and through warming. The treatment by 
Schmitz is unidimensional only, and the conditions 
where such treatment is permissible are recounted. 
He deals with the cooling of a column of lake water 
from surface downwards in the presence of thermal 
convection and turbulent heat conduction, and 
derives & connexion between the depth reached by 
convection and the time of its attainment when 
surface temperature fluctuations, cooling-rates aX 
the magnitude of the turbulent heat conduction are 
known. Hoe studies two cases: when there is a night- 
produced discontinuity layer, and when there is a 
night-time decrease of vertioal temperature gradient 
—both due to the jomt effects of thermal convection 
and turbulent heat conduction. Finally, he deals 
with the cooling of a column of lake water the tem- 
perature of which lies between those of freezing and 
of maximum density, and derives a differential 
equation which serves for the solution whatever be 
and the 


proceas in ooeanography presents & new method 
of using projection paper to I 
computations by means of 
E E and applies ib to two examples oon- 
cerned with rainfall. Adrian Steleann writes on the 
blems posed in lake plankton studies by the 
to which physical factors exert influence and 
impose distribution limite. He concerns himself with 
light penetration and temperature gradients in the 
vertical, the influence of light having only biologioal. 
whereas temperature has both that and 
mechanical influence. 
Sinking-speed is dealt with in the light of Ostwald’s 
relationship of that quantity to body density, vis- 
cosity and body form, snd, finally, a discussion is 
given around the various lake plankton forms 
characteristic of the four seasons. À ST page: paper 
i a ani qi a teen mage diei id 
of quartz grams in sandy sediments. B 
definite selection of suitable grain sizes, the aral 
t of quartz grains oan (says Vollbreoht) 
show reliably what the conditions of currents must 
have been when the sedmnent was laid down, par- 
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ticularly as to direction. H. Grieæeier and K. 
Vollbrecht report upon experiments carried out to 
throw light on the building of bara off river mouths. 
They discuss the effecta due to the ing of 
water speed as the cross-section increases, and 

due to electrolytio In sea-water. 
ee ee ee 
contact of river and sea waters. H. Grieaseier writes 
on the reflexion of sunlight impi directly upon 
an agitated water surface, and m final article, by 
Joh. Fischer, there is a discussion of a nomographio 
method for evaluating trigonometrical functions. 


CARNEGIE UNITED KINGDOM 
TRUST 


REPORT FOR 1953 


8 fortieth annual report of the 
United Kingdom Trust covers the year 1958*, 
the mid-year of & quinquennium, and records the 


1 Olose, 
Edinburgh, on November 5 as the most important 
event of the year in the fleld of general educational 
services. The new building provides space both for 
the storage of books and for the proper aooommoda- 
tion of the library staff and has been planned with 
an eye to future expansion. 

Out of reports on the employment and training of 
social workers, issued in 1947 and 1951, proposals 
have now emerged for the establishment of a one- 


pro 

allocation of £20,000 has been made towards the coat 
of a four-year experiment. A grant of up to £30,000 
has been offered to the governing body of Brentwood, 
the recuperative centre for mothers, with children, 
whose famuly life has gone wrong, maintained by the 
Community Council of Lancashire to enable exten- 
sions and improvements in the accommodation to be 
made. In October 1953, Dr. John Spencer took up 
his duties as a director of a social project in Bristol 
concerned with the establishment of practical means 
of tackling those stresses and strains which arise in 
& developing community in the form of 

and other disturbances. The project, which is designed 
to cover & period of flve years, will place its main 
emphasis on encouraging local initiative and on 
getting local residents to accept more responsibility 
for their community life, and £25,000 has been 
allocated by the Trust for this project. 

It has been. to abandon the residential 
clmic for difficult children, opened in November 
1950; but the Trust has asked the Family Welfare 
Association to arrange for the tion and pub- 
lication, under the title ‘Famiy Casework and: the 
Country Dweller”, of an &ooounb of two 
im rural casework in Oxfordshire and parte of 
Northumberland and Durham. A grant of £10,000 
over five years on a diminishing soale has been 
caes to the National Association for Mental 

prc a een 


Le Of Und oth Annual Report, 1953. 
Pp. vil (Giaagow : Roy Royal Teohrical Collage, 10645 
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ANALYSIS OF THE 1953 STORM 
SURGE IN THE NORTH SEA 


N analysis of the storm surge of the night of 
January 81-February 1, 1958, which caused the 
and d e 


Roy. Soc., A, 240, 371; 1954). Using tide- 

from thirty-three stations around the North he 
has eliminated the tidal rise and fall by the methods 
developed by A. T. Doodson and R. H. Corkan, and 
has constructed and charts showing the 
disturbance of sea-level at three-hourly intervals 
from 09.00 hr. on January 31 to 03.00 hr. on February 
2. The meteorological conditions are shown by & 
similar series of charta, and from the two it is possible 
to follow the devel of the surge. 

The peak of the was greatest between 
East Anglia and the mouths of the Scheldt, where 
the water rose to between 9 and 11 ft. above the pre- 
dicted levels, and in many places this occurred very 
near the time of high water. In the extrame south 
of the region the levels would, no doubt, have been 
even higher tf some of the water had not been able 
to escape through the Strait of Dover into the 

Ohannel. At the time of maximum dis- 
turbance, the mean level of the whole North Sea 
was raised by 2:2 ft., corresponding to the influx of 
15 billion cu. fe. of water from the north. The effeot 
of the edrth’s rotation was apparent in causing the 
Incoming wave of the surge to be higher on the east 
coast of Britain, while the outgoing wave was higher 
on the continental side of the North Sea. 

Mr. Rossiter has applied the method devised by 
R. H. Oorkan for predicting the surge at Southend, 
end found that the initial rise and first peak were 
predicted fairly accurately; but the subsequent 
course of the surge was about 2 ft. lower than pre- 
dicted, owing possibly to insufficient allowance being 
made for the escape of water through the Strait of 
Dover. After previous attempts to predict 
storm surge effecta, suggests several possible 
improvements. in the methods of prediction. The 
oe ee 
the northerly winds in and immediately to the no 
of the North Sea, and there is no evidence of any 
appreciable external surge component, ooming in 
from the Atlantic, which was a feature of some 
previous surges. 


VELOCITY DISTRIBUTION OF 
SPORADIC METEORS 


[IE entitled “The Velocity Distribution of 
Sporadic Meteora, IV: Extension to Magnitude 
+ 8, and Final Conclusions", Almond, J. G. 
Davies and Prof. A. C. B. Lovell conclude their work 
on the velocity distribution of 1,095 sporadio meteors. 
The earlier papers on this subject have been briefly 
discussed in Nature’, and the present paper gives a 
tus. Previous 
research on the brighter sporadic meteors gave no 
Indication of an appreciable number with bolio 
velocity, and now, i 


in hyperbolic orbita, it was found 
that nearly 90 per cent of all lo meteors must 
be moving in elliptical orbita with periods of about 
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two years, and the remaining 10 per cent had 
velocities close to the parabolio limit. 

The work of Hoffmeister and Opik was largely 
responsible for the belief, which prevailed for some 
tne iat madel GP dis qpoeadis ooe mno ved i 
hyperbolic orbits, although ten years ago Porter had 
criticized the methods used in the Arizona Meteor 
Expedition and had come to the conclusion that 
hyperbolic orbits were i 
they existed’. 
Experimental Station of the University of Man- 
chester has vindicated Porter’s views, it is admitted 
that "the resulte do not exclude the poasibility that 
leas than 1 per cent may have hyperbolic velocities— 
Ce ee ee ee ee 
may equally well an the basis of per- 
turbation within Bis pass system”. Even if this 
should be verified in future years, there would still 
remain & very wide difference between meteors which 
have speeds just above parabolic velocity and those 
with high hyperbolic velocities, many more than 
160 km./seo. which were found in the Arizona 
Meteor Expedition. 

The conclusions attained by Hoffmeister were 
besed on studies of the diurnal and annual variation 
of numbers of meteors, and it is i ing to know 
that in & private oommunioetion to Prof. Lovell he 
has shown how his observations can be reconciled 
with the more recent results of the survey of sporadic 
radiants by Prentice and by r&dio-echo measure- 
mente by Lovell. MoKmley’s resulta fram radio 
echoes at Ottawa‘ are.in good agreement with those 
obtained at Jodrell Bank, and all those who took 


part in this important programme must be oon-. 


gratulated on ther perseverance and on the 
important results obtamed. ‘These have established 
practically beyond doubt that hyperbolic meteors, 
except in cases of perturbations by other bodies in 
the solar system, are extremely rare or possibly 
non-existent. 

1 Mon. Not. Roy. Agro. Soo., 118, 4 (1053). 

* Nature, 189, 902 (1063) ; 170, 872 (1062); 178, 751 (1063). 

* Mon. Not. Roy. Astro. Soc., 104, 257 (1044). 

1 Astropkys. J., 118, 2*5 (1961). 


EXPERIMENTAL 
DEMONSTRATIONS OF BALANCE 
IN POPULATIONS 


By Da. A. J. NICHOLSON 


Division of Entomology, Commonwealth Sdenttfic and 
Industrial Research Orginizatlon, Canberra 


ying graph records the population 


l E Ea 
1 


cuprina Wied. held constantly at 
25° O. and provided with ground 19,000 
liver for the adults at the constant 000 
rate of 0-5 gm. per day. The other 


consumable namely, 
meat for the larvæ (from which the 
adults were excluded) and water 
and sugar for the adults, were pro- 
vided in excess each day. As adulta 
live at least as long when supplied 
with adequate water and sugar 
as they do when given protem 
food also, and as protem food i5 
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the ulation was automatically regulated by 


the produced upon egg production by 
adult competition for the restricted supply of ground 
liver. 


The graph clearly shows an inverse relation 
between the numbers of adults and the numbers of 
eggs laid. When the adult population was large, 
competition for the limited supply of ground liver 
was 680 severe that few, if any, adults obtained 
sufficient for egg production, whereas when the 

tion was small, many obtamed adequate 
supplies and so laid eggs freely. The bimodal form 
of the egg-generation curves was due to the faot 
that the population consisted of senile individuals 
a8 it approached & minimum, and dominantly 
of young and vigorous individuals immediately 
afterwards 


Thus low tions induced the rapid generation 
of new individuals, whereas high populations sup- 
preased reproduction and so dwindled, with little or 
no replacement of the mdividuals that died. Such 
corrective reaction would have counteracted any 
departure from the equilibrium density (at which 
eggs are produced at just the replacement-rate) had 
there not been a lag of about two weeks between the 
deposition of eggs and the emergence of the d 
adult flies. This lag between the initiation 
operation of reaction produced a violent and sus- 
tamed oscillation in the population about its equi- 
librium density, the mechaniam being ecasentially 
similar to that already described! for 
L. cuprina competing for larval food. 
oscillations resulted from the great disparity existing 
between the number of births and the number of 
deaths at almost all times, examination of the data 
showed that, on the average over a number of 
complete oscillations, these numbers were virtually 
equal. It is clear, therefore, that denstty-mduced 
reaction held the population in & state of balance in 
ita environment. 

‘Balanoe’ as here used may be defined as a sustained 
state of corrective reaction to disturbing forces which 
ensures the persistence of the system. This is normal 
usage, for ib is precisely what we mean when we 
speak of the balance of a tight-rope walker, or of the 
balancing of a billiard cue vertically upon a responsive 
finger-tip. though ‘equilibrium’ is one of the senses 
i whi o word is sometimes used, there is no 
justifloation for restricting ‘balance’ to this particular 
meaning when it is used in relation to tion 


, gine as some biologists do (for example, 
l 


omon?). 

Further experiments showed that density-induoed 
compensatory reaction may ensure the continued 
existence of populations even when subject to great 
external streases. The first item in the accompanying 
table refers to the same culture as the figure, and 


A* ADULT POPULATION B= EGGS GENERATED FACH DAY 








ia necessary for egg production, 
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the next three refer to cultures similar in all 

exoept that a constant percentage of all emerging 
adulte was destroyed in eech. The last four items in 
the table refer to an otherwise similar group of 
cultures in which the populations were limited by 
the provision of only 50 gm. of meat for the larvw in 
each culture each day. The adults were supplied 
with excess ground liver, and so oould lay eggs 
freely at all times. In essentials the culture 
referred to in the fifth item was similar to one 
previously iltustrated!, and its population oscillated 
In density with similar violence. All these cultures 
maintained a state of balance with their environ- 
mente. Their population patterns were similar to 
that m the figure, except that the violence of the 


mitted a greater number of the surviving individuals 
to obtain sufficient ground liver to lay eggs ;; and in 
d the smaller number of eggs laid by 
ult population & greater 

a spree Sod Aan oat ae hae 
meat to mature. tly m both groups 
density-governed reaction to moreased destruction 
more individuals to emerge on the average 

each day, as is shown in the table. This in turn 
caused the reduction of the adult population to 
be markedly leas than the degree of destruction 


icu iR vd: life-stages of L. 
cuprina were destroyed, the same tendency for the 
mmmediate effects of destruction to be counteracted 
by compensatory reaction was observed. Invariably 
reaction oaused more individuals to reach the stage 
subject to destruction, which in turn caused the 
densities of some li of the msects to be 


vestigations®** concerning the effects produced by 
& new destructive factor a host population 
which is governed by the reaction of & specific 


parasite. 

These and other ts are discussed in 
mei ee ee le b 
shortly. In one of these ib is shown that oom- 
pensatory reaction to density change is & feature of 
all kinds of stable population systems, and that it is 
dominantly responsible for the regulation of popula- 
tions of all kinds of animals. It is aleo shown that 
compensatory reaction is & coun of 
natural selection. Selection by itself merely favours 
the preservation of the fitter individuals; but, com- 

reaction automatically performs the neces- 
sary evolutionary function of eliminating the less-fit 
individuals, even though these may be so well adapted 
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that their kind would have persisted i 

the fitter individuals not been present. General 
argumenta to this conclusion were given in 
earlier &rtioles?:* ; but the experiments with L. ouprina 
demonstrate the actual existence of the mechanism 


there postulated. 


Nicholson, A. J., Nature, 106, 176 (1950). 

Bolomon, M. H., J. Amimal Ecology, 18, 1 (1949). 

NlohoWon, A. J.. J. Animal Foology, Supp. to 8, No. 1, 188% (1933) 
Nicholson, A. J. and Bailey, V. å., Proc. Foo. Soc. London, 551 (1085) 
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MECHANISM OF ANIONOTROPY"* 


By Da. E. A. BRAUDE, D. W. TURNER and 
Dr. E. 5. WAIGHT 


Department of Organic Chemistry, Imperial College of 
Sclence and Technology, London, S.W.7 


HREE prinoipa] mechanisms, which may be 
labelled unimolecular, bimolecular and intre- 
fnolecu at, have been considered for anionotropio 
1, Allylio systems, in particular, have received 
much attention, and although the existence of all 
three mechanisms now a to be conceded by 
Web worked in this Had opinions differ in regard 
to the extent of their maidence. 

The unimolecular ioniration of anion- 
otropy™*, which postulates reversible dissociation to 
give free’ anions and carbonium-ions and 

the forerunner of the more general hypo- 
thesis of unimolecular nucleophilic substitution, was 

based on the results obtained by Burton! 
in a study of the rearrangement of 1-phenylallyl-p- 
nitrobenzoate (I) to cinnamyl p-nitrobenzoate (II). 
In view of the strong electron-attracting properties 
of the carbonyl and nitro-groups, a p-nitrobenzoate 
ester certainly represents a relatively favourable case 
for the oocurrenoe of mechanism (1). 

We have re-investigated this reaotion in both 
aquecus and non-aqueous solvents, following the 
isomerization by the spectrokmetio technique (in 
ethanol, (I) shows Amex, 2565 A., « 18,800, whereas 
(IL) shows Amax 2535 A., « 30,700). It soon became 
apparent that in non-aqueous Bolvente—for example, 
in chlorobenrene at 180°—the ‘spontaneous’ rate of 

t was greatly dependent on the method 
of puri cation of meis mn and of the solvent, and 
that the reaction is accompanied by the formation 
of small amounts of p-nitrobenzoio acid which could 
be extracted with water and estimated titrimetrioally 

Phically, using & platinum 
The production of p-nitro- 
benzoic acid had been previously noticed by Meisen- 
heimer‘, who also reported that the addition of acid 
had little effect on the reaction. We find, on the 
contrary, that the rearrangement is greatly accelerated 
by p-nitrobenzoio acid, and that ita rate 18 very nearly 
ional to the concentration of acid above 

c. 0:01 M (Fig. 2, curve 1). At extremely low oon- 
centrations of acid, however, the first-order rate 
constants approach a small, limiting value indicating 
& residual, non-catalytio rate, which is much smaller 
than that recorded qualitatively by Burton’. This 


* Substance of a D ede hee Ome “Molecular 
Rearrangements m Organic Chemistry”, uten Mary College 
London, on April 6. 


864 NATURE May 8, 1954 vo. 178 


Ph—OH—OH—OH, = [PhOH—OH--OH, + NO,0,H,00,; + Ph—OH—OH-—OH, 
00.0,H,NO, 
(I) : (I1) 


.CO.0,H,NO, (1) 


.00.0,H,NO,,. (2) 


part of the curve can only be reached by working 
under rigorously controlled conditions, with complete 
exclusion of moisture and acidic impuritaea. Under 
these conditions, the first-order rate constants exhibit 
an upward drift as the reaction proceeds, evidently 
due to the catalytic effect of the p-nitrobenzoio 
acid produced in the side-reaction. The degree of. 
preference for the catalytic mode of rearrangement ig 
indicated by the fact that rte specific rate constant 
in the presence of p-nitrobenzoic acid is greater by a 
factor of about 100 than that of the uncatalysed 


8 


E 


IM 
e 


rearrangement. 

We believe that these experiments constitute the 
first demonstration of truly thermal rearrangement 
of an allylic ester in solution. (We have never held 
the view, ascribed to us by Ingold’ and Hugbhee', that 
allylic esters will rearrange only in the presence of 
acids. Our contention, here confirmed, has been that 


Cx 


p-Nirobenxzole acid (10~ mol. /ltre) 





aa uncatalysed rdarrangement is difficult to observe 

= because it is usually swamped by much more faaile 

Fu. 1. bon af. acid from 1 catalytic processes ; see ref. 7.) If the uncatalysed 
benzoate at 180° in sealed i i 3 
dais reaction proceeded by mechanism (1), the inter 


mediate carbonium-ions could recombme with part- 
ners other than the original p-nitrobenzoate ions, 
that is, the isomerization would be 
mtermolecular. The simplest alterna- 
tive is mtramolecular rearrangement, 
as represented in (2). 
We have studied the 
in the presence of 1*C-carboxyl-lgbelled 
p-nitrobenroio acid as a source of 
p-nitrobenzoate ions. (The acid was 
po by the interaction of p- 
romonitrobenzene and K*CN in dry 


8 
& 


f^ pyridine to give p-cyanonitrobenzene, 
wA S. P d followed by "bydralynlà. The fate of 
the labelled p-nitrobenzoyl group was 
S determined by separating the acid and 
the two esters at various stages and 

measuring their specific radioactivity 

in dimethylformamide solution, using 

» & methane-flow proportional counter. 
prd The most significant result is that, at 
low acid concentrations, the rate of 
exchange i8 much leas than the rate of 


a 
` 
h 


3 
` 


Rates of reaction (10> mol /Mtre/min.) 
+ 
Kq 
s 
\ 
\ 
* 


dem 
- 





oo? oos oos 008 ojo 
»-Nitrobenzolo aad concentration (mol /Iltre) 
Fig. 2 


rearrangement. This mdicates that the 
uncatalysed, ‘spontaneous’ rearrange- 
ment is intramolecular.  Intr&mole- 
cular &nionotropio rearrangement has 
previously been demonstrated in 
structurally and environmentally lees 
favourable systems’-*, and it would 
Indeed be most surpriamg if any 
other reaction path were followed 
in the present Instance. Why should 
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a molecule undergo the drastic, energy -consuming 
step of complete ionization, when -it can re- 
distribute ita electrons by an internal, synchron- 
ized process involving a six-membered cyclic trans- 
ition state ? Bo far as this particular case, at least, 
is concerned, the unimolecular ionization theory 
must surely now be abandoned. 

At higher p-nitrobenzoic acid concentrations 
the total rate of exohange rapidly meoreases (Fig. 
2). The larger part of the exchange reaction 
takes place without rearrangement and must be 
due to bimolecular substitution by p-nitrobenzoio 
acid or p-nitrobenzoate ion at the a-carbon atom. 
This is analogous to neutral or alkaline hydrolysis 
in aqueous media, which also without 
rearrangement, contrary to the findmgs of Kenyon, 
Partridge and Phillips*. The smaller part of the 

reaction takes place with rearrangement, 
and the difference between curves l and 4 (Fig. 
2) represents the coniribution of the mtramole- 
cular isomerization. The acid-catalysed, inter- 
molecular rearrangement which is represented by 
curve 4 is evidently bimolecular and may proceed 
by direct attack of undissociated acid molecules 
at the ethylenic y-carbon atom of the ester, through 
& cyclic transition state involving a hydrogen 
bridge (B—p-NO,.0,H—) : 


OH 
a Y 7 ' 
Ph.OH.CH. Ph.OH 
+ R.ÓO,R — : 
.OO.R R.00.0 | 
"ap 


Alternatively, proton-transfer to the ester to give 
the oxonium-ion, in whioh the existing alkyl-oxygen 
bond is weekened, may bimolecular attack, 
ag In aqueous solvents. 


benzoic acid in chlorobenzene, further investiga- 
tions, including acidity-function measurements, are 
in progress. | 

The non-partioipation of ‘foreign’ ansons in the re- 
arrangement of 1-phenylallyl p-nitrobenzoate is easily 
ahown in the case of bromide ions by the fact that 
no cinnamyl bromide is formed when the reaction 
ig oarried out in the presence of dusoamyl- 


Ee UE DUE Burton! 8o D pe peg REL 
icipation of acetate idns by hea -phenyl. 
ay p-nitrobenzoate with  &oetio e and 


tetramethylammonium acetate and se fice oinn- 
amyl acetate. However, smoe reagent-grade &oetio 
anhydride contains acetic acid, and smce the two 
known ures for the preparation of tetramethyl- 
ammonium acetate give products which contain 
acetic acid or water of crystallization’, there is little 
doubt that m Burton’s experiments the rearrange- 
ment was taking place in the presence of acetic acid. 
Burton states, without details, that 1-phenylallyl 
p-nitrobenxoate could be “left for Borne months with- 
out change in solution in acetic acid, acetic acid 
containing a few drops of 830% hydrobromic acid and 
alooholic hydrochloric acid”, but we have found 
that rearrangement takes place quite rapidly under 
such conditions. Viewed in this light, Burton’s 
experiments no longer provide evidence for the par- 
ticipation of acetate anions, and, without dogmatiring 
before further investigation as to what happens in 
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the solvent acetic anhydride, the result obtamed 

with tetramethylammonium acetate can be inter- 

preted as due to bimolecular -y-substitution by acetic 

acid, analogous to the Intermolecular rearrangement 

which occurs in chlorobenzene in the presence of 
p-nitrobenzoio acid. 

The present results thus rb the view» 
that the rearrangement of allylic aloohols and esters 
is normally bimolecular, or, in special cases, intra- 
molecular. Bimolecular, non-isomerio rearrangement 
has also been demonstrated by , Winstein 
and Young”, and others-4, in allylic halides. 
Ingold and his aseociatee* have adduced reasons 
why bimolecular rearrangement (which they term 
Sw2’) should be rare. One of us! has pomted out, 
however, that although bimolecular attack by 
charged anions at the ethylenic y-carbon atom will 
be impeded by the electrostatic repulsion due to the 
unsaturation electrons, attack by neutral molsoules 
(for example, H,O, ROH, BCO,H, NA,, eto.) will be 
far leas subject to such an effect. It should also bo 
remembered that intramolecular and bimolecular 
mechanisms (for le, equations 2 and 3) on one 
hand, and unimo mechanisms (for example, 
equation 1) on the other, represent extremes of a 
continuous of poesible time-sequenoes. It is 
quite Guns abis that in mechanism (2), for example, 


Ph.OH= CH.OH, 


5.60.R 


+ R.OO,H (3) 


the intermediate stage possesses some ion-pair 
character. Similarly, in mechanism (8), bond- 
breaking at O4 may be alightly ahead of bond-making 
etd this will leave the whole process essentially 

nized, and the electron displacements will be 
assisted by the unshared electron pair on the oxygen 
atom being joined to O,. Such a concept is entirely 
analogous to that of ‘hybrid’ mechanisms in nucleo- 
philic substitution! 1°, 

We are much indebted to Prof. R. P. Linstead for 
providing us with the facilities far work with radio- 
active tracers. We also thank the Department of 
Scientific and Industrial Research for a maintenance 
grant to one of us (E. 8. W.) during 1948-50. 
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LETTERS TO THE EDITORS 


The Editora do not hold themselves responsible 
for opinions expressed by their correspondenis. 
No notice is taken of anonymous communications 


An Unusual Virus Disease of a Dipterous 
Larva 


AN apparent nuclear disease of the larva of the 
crane fly, Tipula paludosa, was briefty described in 
1928 by Rennie’. We have now rediscovered this 
disease, which seams to be infectious, and have 
compared it to some extent with the nuclear 
and oytoplaamio polyhedroses of  lepidopterous 
larve, from which it- differs In some important 


respects. 

.. In the nuolear polyhedral diseases of lepidopterous 
larves, virus rods arise in the chromatic masses of 
infected nualei*, and are liberated into the olear 
nuclear ring zone where the polyhedral protein also 
accumulates. Crystalline polyhedra form in which 
the virus rods, o. 800 mu x 40 mu, are embedded. 
This type of polyhedra becomes surrounded by a 
membrane. In dilute sodium carbonate the poly- 
hedra swell slightly, and, with few exceptions, 


dissolve readily, freeing the virus rods contained : 


within, 

The cytoplasmic polyhedra of the gut oontain 
spherical virus particles’. In a paper now m the preas‘ 
we have demonstrated, m the case of the larva of 
the angleahades moth, Phlogophora meticulosa, the 
interesting fact that the virus particles are composite 
in n&ture. The virus bodies are embedded in a matrix 
of polyhedral protein and measure about 60 my in 
diameter. Fach consists of four or ftve smaller spheres, 
approximately 12 my in diameter. During the course 
of the disease the small spheres apparently arise first 
in the cytoplasm and secondarily associate mto the 
larger bodies prior to the formation of the polyhedra. 
The minimal infectious unit may well be the small 
particles of 12 mu diameter. The cytoplaamic poly- 
hedra also dissolve mm weak alkali, but partially and 
in & different manner from the nuclear 
type. The larger virus bodies. readily 
dissociate into their amall component 
epheres which, on account of their 
samall size, are easily overlooked. 

In the polyhedrosis of Tipula, 
a chromatic mass forme in the en- 
larged nuclei of the blood ocells, and 
from this mass the chromatio material 
segregates as seyeral spherical bodies, | . 
leaving & large eoamophile body in ' 
the nucleus; the polyhedra seem 


to arise around the Iphery and 
are closely applied to nuclear 
membrane Gig. I). They differ 


in appearance and may be rectangular 
or shaped like a segment of an orange. 
They are negatively birefrmgent and 
appear to be genume crystals. Their 
behaviour in the presence of differ- 
ent ta is most unusual and 
differentiates them sharply from either . 


In 1N sodium hydroxide they elong- 
ate to gix or more times their length, 


NATURE 


May 8, 1954 VoL 173 





VN “al 


Fig. 1. Blood cells from an infected larva of T^puls paludosa, 
showing the polyhedral crystals. x 1,500 


becoming first biconvex spindles and then elongating 
Into crescents or worm-like shapes (Fig. 2). Ab 
about three times therr normal length this elonga- 
tion is stil completely reversible, and in water, 
at pH 65-8, they return to their original aize 
and shape. After such treatment, however, the 
polyhedra are ‘activated’; in other words, they now 
respond in & similar manner in ammonia, 1-12 per 
cent sodium carbonate and hydrochlorio acid, pH 1-4, 
but not to 1 N hydrochlorio acid or 25 per cant 
sodium carbonate. The elongation and contraction 
or return to normal shape, which take place along 
the game axis, can be repeated indefinitely in these 
solutions and take place ss rapidly as the solutions 
can be alternated. 

The polyhedra are not usually dissolved even. after 
half an hour in 1 N sodium hydroxide at 20? O. In 
a solution of equal parts of 1 N sodium hydroxide 
and 1 N potassium cyanide, the response is speeded 
up enormously and the polyhedra elongate even 
farther to reach their maximum in lj min. They 
dissolve completely in 2-4 min. The polyhedra give 
3 reaction with xanthoproteio and nin- 

testa, and stam with bromopHenol blue after 
seas for 15 min. with 1 N hydrochloric acid at 
60° C. Their substance is Feulgen-poeitive through- 
out, and each polyhedron has intensely I 
granular bands at about ¢pu intervals. 
sulphur have been negative. 


Testa for 
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after treatment for 4 min. 


8. ‘Ghost’ of a polyhedral orystal 
X sodium hydraxxle, 1 mm 0 5 N sodium thioglycollate 
(PH 8 4) and 1 min. 1 N sodium e. Note the apparent 
Virus rods x 14,700 


In such resistant polyhedra as these, it is a difficult 
matter to observe any possible virus bodies within. 
However, we have made studies, on the electron 
microscope, of polyhedra subjected to various treat- 
mente. In one, the polyhedra were exposed to 1N 
sodium hydroxide and washed. The resulting 
elongated forms appeared gemi-opaque with a granu- 
lar and fibrous structure. In another series the poly- 
hedra were treated with 1 N sodium hydroxide for 
4 min., then washed and treated with sodium thio- 
glycollate at pH 8:4 for 4 mm., and finally washed 
and treated for one minute with 1N sodium 
hydroxide. Under this treatment, most of the sub- 
stance of the polyhedral crystal is dissolyed, leaving 
behind a lens ‘ghost’. In many polyhedra 
treated m this on we have observed rod-shaped 
bodies which could be virus rods (Fig. 8). 

Acknowledgments are due to Mr. H. C. F. Newton 
and Miss Margaret Megaw, of the National Agricul- 
tural Advisory Service at Wolverhampton, who gent us 
the batch of larvse m which the first diseased specimen 
was found, to Dr. Max Perutz for his determination 
of the negative birefringence of the crystals, and to 
Miss Elizabeth Green, of the Cavendish Laboratory, 
who took the electron micrograph. 


Kenneta M. Sacre 
N. XHROB 


Plant Virus Research Unit of the 
Agricultural Research Counoil, 
Molteno Institute, Cambridge. 

March 16. 
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Form of Myelinated Nerve Fibres 


D'Anov TnuHoAarsonN! directed attention to the fact 
that the shape of a liqnid body may be regarded 
as & ‘diagram of forces’ acting on it at the moment. 
As the myelinated nerve fibre is a liquid thread 
enclosed in & distensible and elastio* neurilemmal 
tube, it was thought that a thorough determination 
of its shape might help to reveal some of the forces 
maintaining the structure and organization of the 
fibre. 

It is essential for the determination of the sha 
to make measurements on living fibres in which the 
physical state of axoplasm and myelin remains 
unaltered and the proportions of different regions are 
as undistorted as ble. Carefully teased prepara- 
tons GE ainsi nee ShreA cero end on (Bid paces. 
When the teased fibres are allowed to float freely in 
a ohamber some 100-200 u deep instead of being 
sunply spread out between slide and coverslip, their 
deterioration is greatly delayed and the shape of the 
fibres remains unchanged for many hours. The 
dimensions observed in such conditions uere 
do not deviate markedly from those of the fibres in 
normal physiological surroundings. 

The nerve fibre, which is approximately cylindrica! 
along the internodes, presenta, as was noticed by 
Ranvier, small bulbous enlargements on both sides 
of the nodes. These enlargements are not symmetrical. 
One of them is always more bulky and Dd 
the other* (Fig. 1). In marking the original lon 
of the nerve at the removal from the body, it was 
found that the larger bulb 1s always situated on the 
proximal mde of the node in mixed as well as in 
purely sensory nerves. 

In order to test whether the asymmetry of the 
bulbs is not an artefact due to the direction of 
teasing, the nerves were teased in opposite directions 





Fig. 1. Pho phs of nodes of Ranvier in cea oral 
bpd a Proximal] bulbs on the left pun 
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Table 1. MEAX VALUES AND OOSM DENOM LIMITS (I-TEST) at b PER CENT LEVEL, OF PEOBABILZTI oF SEYERAL DIXENKIONS OF THE JUXTAMODAL 
Racons In Oar Narya FIRES (IN MIORONBE) 






in two sets of experiments. No influence of the 
direction of teasing could be detected during exam- 
ination of some six hundred nodes. A bulb 
situated centrally was larger in fibres teased m both 
directions. 

The inequality of juxtenodal bulbs was observed 
in perrphera] fibres of mice, rata, guinee pigs, rabbits, 
cata, dogs and frogs. The general oocurrenoe of this 
phenomenon suggests that the tho polarity of the bulbe 
may be a reflexion of some tal process 
going on in all myelinated nerve fibres and merits a 
closer titative analysis. This was carried out on 
fibres from cat peripheral nerves. The dimensions 
chosen to determine the shape of the juxtenodal 
region of the fibre, and allowing for calculation of 
volumes, are shown in Fig. 2. The mean diameter 
of the fibre was determined from six measurements 
taken along the internodes adjacent to the nodal 


region examined. The results of measurements of © 


more than four hundred nodés were grouped by inter- 
nodal diameter classes, and mean values and oon- 


AFR 





NG. diameter: of te node i 


Diam. of bulbs at a distance 
af one internodal width from Dustanoe between node and 
Jarima! diam. of bulbs the maximal diam. max. diam. of bulb = 
Proximal Dial Proxtmal Distal Proxtmal Datel Diam. of node | Xo. of nodes 
P; D, P, D, P, D, (j 
63 8:35 + 020 788 023 725 025 0:88 + 0-15 7:56 + 0 89 7:15 + 0 00 437 + 0:18 01 
80 1124 + 0:80 | 1058 4 0:33 9:83 + 0 30 9:18 + 0-27 031.5 073 7-58 0:50 | 5:88 + 0-25 09 
10 0 18-05 + 0-81 | 12-64 + 0 86 | 12-07 + 0-28 | 1008 4 0 94 9 +078 7:776 +0565 | 6070 +031 65 
12 0 15:80 + 0 30 | 14 80 +0287 | 14 29 + 0:22 | 12 %8 + 087 | 10:52 +08 8-99 + 0 78 7-53 + 0 27 57 
140 18 23 + 0-81 | 16-99 +00 | 16-23 + 0°30 | 14:83 + 0.30 | 11:35 4 0 58 9-52 +068 | 8:42 + 0:29 58 
160 90-00 + 0:84 | 18-68 +020 | 17:85 + 0-31 | 16:30 4027 | 12-09 +1 | 1006 +4 0-08 8-65 -- 0:84 51 
17 6 2161 +086 | 20:30 4 040 | 19 814 0-41 | 17:87 + 0:325 | 11 70-125 9-48 + 0-89 9-75 + 0°38 28 
104% 23-01 + 0:38 | 22-58 + 0-38 | 21-844 0-81 | 20 014087 | 1847 — 1-682 | 1046 +085 | 90:77 £058 40 


oe lhmits of each dimension are presented in 
le 

It will be seen that the diameters of the proximal 
bulbe are consistently larger than the oo 
diameters of the distal bulbs. The scatter of longi- 
tudmal dimensions is larger than that of diameters, 
and the difference between P, and D, is not 
significant for smaller fibre groups. The calculation 
of bulbar volumes based on these data reveals 
@ net surplus of material in the proximal bulbs, 
ee 100-2,000 u*, according to the fibre 


Fig. 2 shows the relative width of characteristic 
pore d s ab rei sea ero nine) he 
diameter of the internode in fibres ranging from 5 to 
20 u in diameter. It was shown previously on rabbit 
nerves that the neurilemmal tube, relatively inetten- 
sible in the nodee, is distensible and elastic over the 
internodes, and is distended by the fibre oon- 
tente. The normal width of the fibres is determined by 
an equilibrram between the turgor pressure of the axo- 
plasm and the elastic tension of the neurilemma. In 
order to evaluate the normal degree of distension 
of the internodal neurilemma if cat fibres, the excess 
of material was removed from a limited portion of 
the fibres by local a&pphoation of aT ai A 
Under & gradually increasing external pressure, the 
fibres in the compreased part contract progressively 
but preserve their cylindrical outline. When the 
external pressure exceeds a certain critical value, the 
fibres become flattened and entirely emptied of their 
contents. By keeping the external preesure just 
below.the critical value, the ‘unstretched’ diameter 
of the nerve tube is obtamed. It was measured in 
265 fibres and the resulta, grouped by normal fibre 
size and calculated as a percentage of the mean 
normal diameter of the internode, form the loweet 
curve in Fig. 2. It will be noted that the unstretched 


: diameter amounts to about 40 per cent of the normal 


diameter in fibres of all sizes. This means that the 
internodal a gp of PG tubes are dis- 
tended by in all Abre. Ti axoplasm in the same 
proportions in all fibres. The dees. of distension of 
region depends on the diameter of the 
que au ue increasing diameter exoept 
for the smallest and the largest fibre groups. 
Although a full interpretation of the form of the 
fibres requires further experimenta, their morpho- 
logical polarity seems to provide an additional 
confirmation of the existence of a proximo-distal flow 
of axoplaam in the axon. The nodal of the 
nerve tube, narrower and leas extensible than its 
internodal portion, creates a resistance to the flow 
and leads to piling up of material above the node. 
The situation resembles closely that created artificially 


by Weiss’ in a with apposition of & oon- 
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stricting sleeve on the nerve. The morphological 
result is also similar in both cases. 
L. Lusinska 
Department of MODO OI 
Nenoki Institute of Vi EE tal Biology 
i Lódt. 
Bept. 28. 
dro ce D'Aroy, “On Growth and Form" (Camb. Untv. Press, 


' Lubińska, L, dots Biol Emp., 16, 78 (1052). 
s a ee ee Savy. 


t Lubińska, L., Bull. Pol Acad. Sei, OL II, 1, 1 (1063). 
"Woes, P., Arok. Surg., 48, 525 (1043). 


Observations on Experimental Anthrax: 
Demonstration of a Specific Lethal Factor 
produced In vivo by Bacillus anthracis 


AN enigma in the study of the cause of death in 
anthrax has been that no lethal endo- or exo-toxin 
has been found in cultures of the organism!. 
Recently, we have been able to demonstrate a factor 
in the plasma of guinee pigs dying of anthrax which 
is not only lethal but also specifically neutralized by 
anthrax antiserum. This communication describes 
briefly work which has led to this finding. A fuller 
report will be published elsewhere. 

In previous studiet’, a mixture of the plasma 
(approximately 1 part) and peritoneal and thoracic 
exudates (approximately 5 ) was collected from 
guinea pigs dying of an for studies of the 
chemi 


bestis of the virulence of B. anthracis. It. 


was shown that large volumes of this plaama-exudate 
and extracts of the organisms ted from it were 
non-lethal to guinee pigs when :njected intra- 
peritoneally. The conclusion was reached that the 
products of B. anthracis growing in vivo were not 
markedly toxic. This agreed with the faot that large 
numbers (approximately 1 x 10° chains ml.) 
grew in the blood of & gumee pig before th re- 
sulted. It was that death followed the 
action of harmful effects which were weak, relative 
to the number of organiams producing them. One 
such effect was the slight tissue-damaging activity 
shown in this and previous work®’. 

Attention then turned to the significance of the 
‘massive terminal baoteremia in the death of normal 
guinea pigs. This topic was important in view of 
reporta®?® that some animals of other species die of 
anthrax without a marked bacterwmia. Guinea pigs 
(700 gm.) were infected mtradermally with B. 


Table 1. 


(18—22 


NATURE 


gm.) 


anihracis (strain N.P.). On the third day, and m the 
twelve hours preceding death, organ 
igne in the b rose from 0-2—0-4 x 10* to 0:5- 
1:0 x 10* chains per ml There was a remarkably 
constant relationship between the bacterial count of. 
the blood and the interval before the host’s death. 
The administrataon of streptomycin & tly term- 
inated the bacterssmia, and provided the latter had 
not increased beyond 3 x 10* per ml., the animals were 
saved (20/23 with 0-7-1-5 x 10* per ml. of blood). 
All guinea pigs having a baoteremia greater than the 
oritioal level (47/47 with 0-7-1-5 x 10’ per ml.) died 
1-8 days later, although free from active infection. 
These experiments showed oonclusively that a4 
bactersamia & to be an essential factor for 
death, but the fate of the guinea pig was determined 
when the blood-stream invasion had reached only 
1/800 of ita maximum. This finding almost certainly 
renders untenable the views that death from anthrax 
might be due to mechanical blockage by the organ- 
wms or to a deficiency in the host of oxygen, eto. 
An insight into the probable nature of the lethal 
product of B. anthracts was provided by chemical 
examination of the blood, histological exammations 
and clinical observations on gumee pigs at their 
death, both from active mfection and later, after 
this had been removed by streptomyom. A raised 
hematocrit and total blood nitrogen, lowered plasma 
protein, the presence of anuria, delayed clottmg of 
blood, terminal collapse with subnormal tempera- 
tures 85°-89° F. and histological and chemical 
evidence of acute nephrosis were noted. ‘These 
observations and others as yet incomplete provided 
sufficient evidence for a working hypothesis that the 
animals died ‘in sghock'H, This agrees with the known 
codematous and hmmorrhagic nature of anthrax and 
with the fact that guinea pigs, whioh die two to 
three days after the bactersamia has been stopped 
by streptomycin, have acute renal failure (plasma 
constituents were: protein nitrogen, 873; non- 
protem nitrogen, 179; urea, 311; phosphorus as 
inorganic phosphate, 18; and calcium, 7-5 mgm. per 
100 ml.; presence of anuria and severe nephroaus). 
This evidence emphasized the importance of an 
codema-producing factor. We therefore re-examined 
the distribution and activity of the tissue-damaging 
factor. Filtered heparinized plasma from guinee pigs 
dying of anthrax (strain N.P.) was much stronger in 
this than the plasma-exudate formerly used‘. 
Plasma (0:2 ml), when injected intradermally into 
test guinee pigs, produced an extensive area of edema 
and congestion (40 mm.), and & positive reaction still 
resulted from & dilution of 1/25 of the material. 


SPEOUFIO LETHAL RFFBOT oF PLAEMA FROX GUINEA PIGS DYING OF ANTHRAX 


Mico 
(Figures show the number of deaths tn batabes of 5 mios) 





vein 
pigs were 


i 
ü 

: 
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the volume of the plagma) was allowed to react with the anthrax guinea pig 


before 
greater were injected Into mice in 0-5-:nl. aHquots at several hour Intervals. 
anesthetic, 


with appropriate 


pig paw Me th the REUS 
ld reel paire itat rendre adi of action cles ia ed taie Ec : d 
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Testa on samples of plasma taken 
at intervals 


d 
© 
R 
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d z 
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CLEAS P/MI PRCKED CELLB, 


action aei. When the 
peritoneal exudate was found to 
be low in tissue-damaging aot- 
Ivity, an explanation was re- 
vealed for the relatively low aot- 
ivity of the mixture of por ae 


DN 
posit of exudate. 


lethal efoot of tie unii 

ms was now investigated. pi 

summarizes the resulta of four experiments with mice 
and guinea, pigs injected intravenously and intra- 
peritoneally with the plasma. Pis cies, uos 
ooupled with the absence of deaths in oon 

and in those plasma mixed with the anthrax 
antiserum, shows clearly the lethal nature and specific 
character of the factor present in such plasma. A 
higher death-rate and a shorter survival-time in- 
dicated that ee was more effective mtra- 


I a intraperitoneal route which had 
been used in previous studies’. Finally, animals 
dying in these showed the same symp- 


| axperimenta 
toms of odema, collapee with subnormal tempera- 
tures, and of nephrosis as did infected animals. 
Acknowledgment is made to the Ohief Scientist, 
eee of Supply, for permission to publish this 


communication. 
H. Serre 
J. Kurrm 
Microbiological Research Department, 
Porton, Wilts. 
March 10. 


and Hewlett, R. T., "A System of Bacteriology”, 
tio (anton ear Landon, 


1930). 
'"*Handbuoh der Mikro -organtsm", 
T 1041 E 1041 (Gwir Fisher, Jena, 1031). 


. King, H. K. and Stein, J. E, J. Gen. Alterobiol., 4, 48 (1950). 


Keppte, J., and Stanley, J. L, Bru. J. Paih, 84, 
amr oes x odi 


* Smtth, H., Keppie, J., and Stanley, J. L., Brit. J. Msp. Path, 3, 
477 (1053). 


+ Koppie, J. Smt Smith, H., and Harrie Smith, P. W., Brit. J. Bap. Path., 
' Watson, D. W "Oronazts, W Bloom, W. I, Heekly, R. J., 
marty Wt na d. looma T Dir, 80, ' 1947)" 


: 4577 Bloom, W. D. and Waton, D. W, J. Infect. Dis., 


Phosphate Partition and Turnover in 
Human Red Cells 


PuHosrHATE partition and turnover in the human 

De etre ace are al hare a 
which permits unequivocal separation 

phosphate ee d involved m Darbol doute 

metebolism. 


In the following experimenta, 20 ml. of heparinized 
whole blood was incubated at 37°C. with about 
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(oounta/mtn./ «gm, 
phosphorus : 


60 uo. of sodium dihydrogen phosphate (P) and 
samplæ removed after varying tames, the whole 
system being kept mixed and at constant pH by 
the mtroduction of 95 per cent oxygen, 5 per cent 
carbon dioxide. The red ocell samples were packed 
by cen Ing and washed twice with an isotonic 
hosphate buffer of pH 7-4 after removal of the 
batty coat. All centrifuging was carried out at 
2,500 g for 15 min. The cels were then hsemolysed 
with water and saponin, and the stromata separated 
ee ee diae 
tion to p 2 with an acetate buffer!. After removal 
of the supernatant fluid, the stromal fraction was 
further washed twice with the buffer. Trichloracetic 
acid extracta could then be made from both the 
stroma and intracellular cantenta of the ocells and 
treated chromatographically in the manner described 
by Caldwell’. Location of individual ta was 
eee a i ok ie een cl as 
cub out and their radioactivities assayed by con- 
ventional methods. e “ger euler eae 
ee ees lum and 


relative speciflo activities of the 
oan be plotted against tame: 
triphosphate, adenosine diphosphate, 
fruotoeo-1,6-diphoephate, 2,8-dip cerate, and. 
inorganic phosphate. With cells the curves 
shown in . 1 are given. 

It is obviéus that a pool of glycolysis exists in the 


stroma separate from that in the intracellular fraction, : 


since their activities do not show a parallel change. 
Also, in the intracellular fraction, 2,3-diphospho- 
glyoerate shows & precursor relationship with &denoa- 
ine triphosphate. This relationship is opposite to 
the findings of Gourley*, who used methods involving 
partial hydrolysis of oell extracts to characterize each 
intermediate compound. Our findings would neoese- 
sitate the operation of Rapoport’s mutase’ and the 
coenzyme action of 2,3-diphosphoglycerate in the 
conversion of 3-ph yoerate to 2-phospho- 
te". Ninoe the phosphorus atom attached to 
the first carbon atom of 1,8-dip te is 
transferred to adenosine te by the 1,8-di- 
phosphoglycerate phosphokmase’, it is reasonable 
that 2,8-diphosphogtycerate, Mesa aea Need 
with the latter, should show & precursor nahip 
to adenosine te. reu oei oe 
be discussed more y aba later date when 
observations will be reported. i 


- 
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This technique provides a simple method for study- 
ing simultaneously the effects of various substrates 
on the phosphate compounds of the red oell. For 


of normal and oertain pathological oells*. 
One of us (T. A. J. P.) wishes to thank Dr. L. E. 


Project. ~ 
T. A. J. PRANXHED 
(British Postgraduate Medioal 
Federation Travelling Fellow) 
K. I. ALTMAN ` 
Depta. of Medioine and Radiation Biology, 
University of Rochester, 
, New York. 
Jan. 20. 


Arch, Biochem. end Dpkys., 48, 478 (10538). 
Biochem. J., 5, 458 (1953). 


Basher, Th. Biokim. Biophys. Aste, 1, 393 (M4. 
Dina E rine ee aolen (Johns 
» and Altman, K. L, Fes. Proc., 18 (In the prem). 
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Highly Purified Choline Acetylase 


general metabolism, especially with the general 
&oetylating reactions. Hence ib may be more rational 
to reatrict the term ‘choline aoetylase' in ita applica- 
tion to an enzyme which catalyses the reaction 
between choline and ‘active acetate’ or acetyl- 
coenzyme A, as shown in the following equation: 


Acetyl-CoA + choline = acetylcholine + CoA. 


citrate-utilizing system. ively. 
j our’s studies, we have 
already reported? a similar observation on a system 
izi acetylaholme, in which emphasis was 
laid on the differenoe in the distribution as well as 
localization of both systems in mammalian tissues. 
Characteristically enough, the citrate system was 
found to be present abundantly _In nervous 
: a : é ‘on of 


listed in Table 1, which per se could scarcely synthesize 
acetylcholine, were shown to contain an accelerating 


system may be identical with the aceta rvati 
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Table 1. AogNLERATING HFFsot oF Somme TISUI HITRAOTS ON THE 
BrxTHERIB OF ACETYLCHOLINE 


109 +3 per cent 
111+3 ,, 

» 108+1 

» | 11146 


166+ 6 per cent 
1880-11 , w 


168+ 8 , 
1284 8 n 





Conirol mixture contained 3 & M adenosine triphosphate, 1-0 unii 
Nella iter een ar 0 3 unit (for citrate system) coenzyme 


eholine, 140 ( acetate system) or nons (for a 
amu a ae a IDEM Qu LAM menn a 
iyxLen) magnesium o IDEM ormene, 1 5 wAL 
sodium fluoride, 8 aM O mf acetate or oltrate 
and dialysed water-soluble derived 10 mgm. of 
freexe-drie powder of guinea brain. In frac- 
rd PAAR TA 7 
ammontum sulphate) was added (* itself was used). pH 06:8. 
volume 1 for 60 mtn. at 37° Indicate 
the amount of In mixture, expressed 


&ayntbegmred 
as a peroentage of the control sample, 


system or adenosine triphosphate—acetate reaction 
system described by Lipmann’. To ify this 

ion, we had to separate choline acetylase 
from acetate-activating system ; this was socom- 
plished by the following procedure, carried out at 
4° O. or lower: 


PREPARATION OF CHOLINE ÁCETYLA'E 
1 gm. freeze-dried powder + 10 mL 60 phosphate 
of brain UP b 


Radue + Oentrifuged for 20 min. at 1,500 g. 
discarded 


] | 
Residue + Supernatant acidified with acetic acid to pIi 4 5 and 


Dad AE 
Sen ne Dd DRUMS A 


Residus — Ammonium gulphate added to final concentration of 
disearded 15 gm.dl. ' 

Supernatant —— Ammonium sulphate added to final consentration of 
discarded 35 gm.dl. | 

/ 

Remidue made to 1 mL with M/50 phosphate 

H 68) and against M/50 phosphate 
H 6 8) 1 

Reside +- Aoldified with acetic acid to pH 5 0 and chilled for 
discarded $0 min. at 0* O. i 

Supernatant neutralized to pH 6:8. 
The choline acetylase thus Dur had lost 
acetylcholine. 


almost letely its power to yi 
However, when Orto of kidney or Escherichia colt 
and other organiams were added, it regained ita 
power to synthesize acetylcholine (Table 2). This 
implies that we have suooeeded in separating choline 
acetylase almost completely from the acetate- 
activating enzyme system without loaing its activity. 

Further evidence was given by the following 
experimenta (Table 3). Choline and ‘active’ acetate 
or acetyl-coenzyme <A, prepared hy the method of 
Littlefleld and Sanadi‘t, yielded acetylcholine under 
the inftuenoe of our choline acetylase without further 
addition of coenzyme A, adenosine triphosphate and 
acetate. 

Our method of separating choline acetylase is also 
applicable to fresh brain tissues; but freeze-dried 
powder of guinee pig brain always gives the most 
satisfactory results. Under the most a priate 
Gondiuone f aigat us /oholine aoai isso omia 


\ system had 


- 4 


Rar pT OUIET E 
ATING HNXIMB HYFTEYX 





atte tle laedi A ihi (reside aru LUNO 
c Mu MN IE c OE 


Table 3. SYNTHESIS OF AOETYLOHOLINE FROM CHOLINE AND ÀÁCNTYL- 
OORNXYXE A BY CHOLINE AONTYLASE 





mixture active acetate or - 
vé by the method of JAvafald af eL (mf 4) 
indieate the weight of the temus 


shown to synthesize 0:5 mgm. of acetylcholine an 
hour when coupled with the acetate-activating 
enzyme -system. : 

In the course of preparing choline acetylase, it is 
worth noticing that the supernatant still contamed a 
considerable amount of the citrate-activating system, 
after the first acidification m the n of 
oholine lage, though the &oetete-activaling 
y been excluded almost completely. 

Further purification of cholme acetylase is now in 
progress ; details of the present experiment will be 
published elsewhere. 


Department of Pharmacology, i 
University of Tokyo, 
Bunkyo-ku, Tokyo. 
Nov. 25. 


1 Balfour, W. E, and Hebb, O., J. Phyeid., 118, 94 (1052). 
aeui B. and Takeda, P, Fols Pharmacologica 


* Chou, T. O., and Lipmann, F., J. Biol. Chem., 196, 30 (19052) 
* Iattefleld, J. W., and Sanad:, D. R., J. Biol. Chem., 800, 65 (1953). 


Evidence for the Occurrence of Glucose 
Dehydrogenase in Yeast 


Wun buffered suspensions of washed bakers’ yeast 
are incubated anaerobically with methylene blue, 
dehydrogenase activity as measured by the rate of 
decolorization is greater with glucose than it is 
with other substrates. While investigating the 
action of nicotine on various dehydrogenase sys- 
. tems, including those of yeast, we found that, 
whereas nicotine inhibited dehydrogenase activity 
of Sacoharomwoes cerevisiae with glucose, activation 
resulted with gluoose-0-phoephate as substrate. 
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For these experiments we used cells harvested from 
young—not more than one day old—actively growing 
cultures. Before the final suspensions m 
phosphate buffer, they were washed and aerated in 
suspension for two hours at 87^ to reduce the dehydro- 
genase activity due to endogenous metabolites. 
Deh activities in the presence of added 
substrate and triphenyltetrazolimm bromide were 
measured at 30° and pH 7:5 by the method of Fahmy 
and Walsh. 

For experiments usmg glucose-6-phosphate as sub- 
strate the oell membranes were first ruptured by 
alternately freezing and thawing, as the substrate 
was otherwise unable to penetrate the cells. Experi- 
ments showed that this procedure, though reducing 
deh Ivity with glucose, did not influence 
the effect of nicotine; thereby demonstrating that 
the inhibitory action of nicotine was not due to ita 

ing the substrate from entermg the cell. 

Inhibitions up to 20 per cent by nicotine (0-01 M) 
were recorded with . Activations up to 40 per 
cent by nicotine (0:01 M) were recorded with 
gluoose-06-phoephate. 

In view of these resulta, it became of interest to . 
in te the effect of nicotine on the hexokinase 

- hexokinase*®* was pre- 
pared from yeast. were measured at 30° 
in bicarbonate buffer, pH 7:5, by the method of 
Colowick and Kalokar* using the Warburg apparatus. 
Niootine (0-01 My had no effect on the transfer of 
phosphate from adenosine iri hate to glucose. 

The significance of these findings is best appreciated 
by reference to the diagram. 


(Inhihition) 
— gluoonie acid 
| (am 


(activation) i 
gluooge-0-phoephate ———— 6-phosphogluconic acid 


Bffecia af nicotine on the enxzymio reactions are tndicated tn brackets. 


Fluoride (0-01 M), which does not inhibit hexo- 
kinase‘ or glucose-6-phosphate dehydrogenase’, in- 
hibits glucose dehydrogenase activity of yeast by 
30—40 per cent. 

So far as we are aware, glucose dehydrogenase has 
not hitherto been reported as occurring in yeast. 

In ita behaviour towards nicotine, we find that 
the glucose deby drogenase activity of yeast resembles 
that of the enzyme’ in mammalian liver. Liver 

ucose dehydrogenase was p and purifled 

the method of Brunelli an amio’. Its activity 


inhibited by 15-18 per cant. 
Glucose dehydrogenase activity, similarty inhibited 
by nicotine, occurs also in T' utiles. 


A. R. FAHMY 
E. O'F: WALSH 
ital School of Medicine, 
ndon. 
Feb. 1. 


1 Fahmy, A. R, and Walsh, H. O'F., Biochem. J., 51, 55 (1052). 

1 Meyerhof, O., Biochem. Z., 188, 186 (1027). 

* Colowiok, 8. P., and Kalckar, H. AL, J. Dol. Chem., 148, 117 (1943). 
3 M. W., Oolowiek, 8. P., and Cori, C. F., J. Gen. 


Royal Free H 


* Harrison, D. O, Biochem. J., 36, 1018 (1981). 
HL. and Wahio, W. W., J. Biol. Okem., 177, 75 (1949). 
idus TF. D., Biochem. J., &3, 787 (1080). 
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Oxidation of Glutathione in Extracts of 
Lens in the Presence of Ethylenediamine- 
tetraacetate 


CHELATING agents are Increasingly used for 
removing traces of metals. We therefore think ıb 
worth while to repart a case where a chelating agent 
accelerated the oxidation of & substance which it was 
intended to preserve in the reduced. state. 

We extracted cattle leng with & neutral solution of 
ethylenediaminetetrascetate (EDTA, versene, seques- 
trine) to give & final concentration of 0-0067 M 
ethylenediaminetetraacetate with the object of re- 
moving traces of metals and thereby keeping the 
glutathione present in the extract fully reduced. We 
found that ethylenediaminetetraacetate promoted the 
oxidation of glutathione, which piss stable in ite 
absence for at least five days at 4° Č . (Exp. 1, 2). 
The oxidation in ethy tate er- 
tracta was much slower in nitrogen (Exp. 3). 
Glutethione was not oxidized in the preeenoe of 
0:0013 M ethylenediaminetetraacetate unless the Jens 
extract was also diluted (to 1 in 15) (Exp. 4, 5). 
There was no change in protein sulphydryl measured 
by titration with o-iodosobenxoate. 





: 
1 
i 
s 
i 


10 | 0 0007 M acii 2 days ai 4° C. 
Protetn sulphate and 


11 | 0 067 Af ethy 





reduston to Ascorbic acta. was estimated ‘oy dira 
meaphophorlo aed. Lane Lens extracts were from, the lamaen o 
weight of fuid and centrifuging at 7,000 f 510 mtn. 

A solution of glutathione in 0.0007 M ethylene- 
diaminetetraacetate is more stable than a solution 
in water, which suggests that oxidation of glutathione 
in ethylenedi&minetetra&acetete extracta of lens is 

to some other reaction, such as the 
oxidation of ascorbic acid. This is known to be 
catalysed by  ethylenediaminetetrag&oetate in the 
presence of metal ions and oxygen’. A lens extract 
normally contains both ascorbic acid and ghitathione, 
and it is therefore possible that when ethylene- 
diaminetetraacetate is added to such an extract it 
catalyses the oxidation of ascorbic acid, which is then 
non-enrymically reduced by glutathione which itself 
becomes oxidized. Experiment 1 shows that the level 
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of ascorbic acid in lens extract remaimed almost 
unchanged for two days in the presence of ethylene- 
diaminetetrascetate while glutathione was oxidized, 
but ascorbic acid was decreased on the fifth day when 
there was little glutathione left in the solution. 
Ascorbic acid is stable for at least flve days (Exp. 2) 
in the absence of ethylenedi&minetetraacotete. 
Further evidence pointing to ascorbic acid as the 
substance which directly causes glutathione oxidation 
is the fact that if ascorbic acid is ramoved from a 
water extract of lens by dialysis, and ethylenediamine- 
tetraacetate and glutathione are then added to it, 
the glutathione is stable (Exp. 6); but if ascorbic 
acid is also added, oxidized glutathione is formed 
(Exp. 7). This takes place in either a water or 
in an ethylenediaminetetraacetate extract of lens 
(Exp. 8). 
It is a difficult to remove oxidized glutathione 
letely from lens proteine. It dialyses rather 
slowly out of lens extracts (Exp. 9), and repeated 
precipitation of lens protem with 50 per cent am- 
monium sulphate takes down relatively more oxidized 
glutathione than reduced glutathione (Exp. 10). 
We thought at first that the loes of glutathione 
in extracta of lens made in ethylenediaminetetra- 
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acetate might indicate formation of a protein- 
glutathione compound similar to the compound of 
glutathione and ehydephosphate dehydro- 
genase described and Racker’. Gluta- 
thione oould be liberated from this compound by 
boiling, and we have found that boiling will 
glutathione in lens extracts (Exp. 11). But it is 
known that if oxidized glutathione is heated with 
proteins it becomes reduced through reaction with 
protem-sulphydryl groupe, and it is clearly this 
reaction that takes place when stored ethylene- 
diaminetetraacetate extracts of lens are boiled. 

It is poesible that ethylenediaminetetraacetate 
will have & similar effect in extracts of tissues other 
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than lens and so destroy the substances its presence 


is Intended to preserve. i 


ANTOINHTTAM PIRIH 
Rore van HHYNINGMN 
Nuffield Laboratory of Ophthalmology, 
Walton Street, Oxford. Dec. 21. 
3 Najfar, V. A. Becsworth Chemical Co. Booklet (1953). 
1 Hrmaky, L, and Racker, H., J. Pol. Chem., 198, 721 (1062). 
* Gruneri, B. B., and Phillips, P. H., Arok, Bibohem., 30, 217 (1961) 
* Woodward, G. IL, J. Biol. Chem., 109, 1 (19535). 
3 Dohan, J. B., and Woodward, G. H., J. Biol. Chem., 199, 303 (1059) 


Lipld Nomenclature 


OoNSIDHRABLH confusion exista in the naming of 
compounds of the class now moet commonly referred 
to as ‘lipids’. It is indeed not yet agreed that the 
latter shall be the generic name, and the terms lipina, 
lipines, lipides and lipoids are in current use, together 
with derivative forma, galactolipins, eto., used to 
designate the complex members of the class. A pro- 
fusion of empirical nomenclature has developed, 
particularly i in the complex lrpid fleld, often referring 

to compounds of dubious exi , and terms are 
frequently applied without distinction both to a 
single compound and to a crude ‘fraction’ containing 
this compound or possessing similar solubility pro- 
perties. Several authors have directed attention to 
this state of affairs!*, and have made proposals for 
rectifying some of the anomalies. 

Folch-Pi and Sperry! have suggested the replace- 
ment of the older system of classifloation, in which 
the phosphorus-containing lipids or phosphatides 
were divided into the monoammophosphatides 
(lecithm and kephalin) and diaminophosphatides 
(aphingomyelins), by a division into phoephoglyoer- 
a phosphosphingosides and phosphoinosttides. 

The former use of the term 'phoephatide' to cover 
all the phosphorus-containing lipids is rejected m 


favour of & system in which the diacylgly purs 
horyl redioel 18 termed ‘phosphatidyl’, '"leorbhin 

‘p yl choline’ and the 
‘phosphatidyl serine’, ‘phosphatidyl ethanolamine’, 
etc. This classification is very convenient and has 
won ready acceptance by many workera. The 
diaoylglyoeroph tes are already referred to as 
‘phosphatidic aci 


, which is in conformity with the 
ha aci usage, ees the former term seems 
ble as being definitive and is not too cumber- 
some. ‘Phosphoglycerides’ ia not very satisfactory 
as a name for the group, e dam: ies the ‘phosphatidic 
acids’ rather than their esters with hydroxyamino 
compounds. that it is 
replaced by by ‘phosphogtyceratids’. In visw of the 
synthesis” of lipids in which glyool replaces 
Seal in & lecithin type of structure, ‘phospho- 
glycolatide’ or ‘phospholatids’ is 88 B8 
suitable term, ‘phospholatidyl cholme’, for example, 
deeignating an acylglyoolphoephoryleholine. The 
retention of ‘ol’ in the latter term involves & minor 
inconsistency with the e! mee dade in which 
the ‘ol’ of glycerol is omitted. However, the alterna- 
tive, ‘phosphoglycatids’, might involve confusion 
with sugar derivatives. 

The term ‘phosphosphingoside’ proposed to replace 
sphingomyelm is very misleading, since the ‘-oside’ 
termination suggests a glycoside and would lead to 
confusion with the sphingoglycosides (q.v.). An 
‘alternative term which would indicate the connexion 
with the phosphoglyceratids would be ‘phospho- 
sphingatids’, although objection could be justiflably 
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raised that no O-acyl group is present. It might 
therefore be moro desirable to use & term such as 
‘phosph I ae to ‘phosphosphing- 
amidyl choline’ for hingomyelins already 
known, or, for a given xu d 'N-lignooeryl- 
phosphoephingamidyl cholme’ and allowing scope for 
extension a8 compounds of this structure, but 
involving other bases, are discovered or synthesized. 


However, the objection raised to osphogtyceride’ 
would apply to this term, and 'p hingamatide’ 
might overvoms this pomt. 


and similar sphingosme 
amides at present styled ‘oaramnides’ might be more 


suitably named ‘ 


Since the structures of the oo unds termed 
*phosphoinositidee' by Folch-Pi and have nob 
been established with any oertainty, any attempt 
to include these in an analogous terminology would 
be premature. 

Carter and Celmer (loo. of.) prefer the term 
‘sphingoglycoaides’ to 'glyooephingoeidee', which was 
proposed by Folch-Pi and Sperry to replace ‘carebro- 
sides’; and since, as the former authors point out, 
the compounds are glycosides, the point seams well 
taken. 

It would seem to be extremely desirable for the 

International Union to go into the whole 
question of lipid nomenclature, in order that a 
generally acceptable terminology mon be adopted. 
NATHAN FISHER 
National Institute for Medical Research, 


The Ridgeway, 
Mill Hill, London, N.W.7. 


liri M aml Sperry, W. BL, “Ann. Rev. Blochem". 17, 147 


! Caner, W. D, and Carter, H. A., Physiol. Rev., 38, 107 (1953). 
"Baer, H, J 
4 


. Amer. Chem. Soc., 75, (2% (footnote) (1958). 
Carter, H. H W. J., Ledyard, W. H, and Norms, W. P. 
J. Biol. Chem., 100, 77 (1047). - 


; m Ratio in Spawning Populations of 
Lampetra planeri 


f a a a a 
some interest in view of the occurrence of hermaphro- 


My own observations on L. planeri show that the 
ratio varies in different streams and even from year ” 
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Year een, ie No./ vult 
e 
1960 









chm rm ora 





* Total fmoludes animals not sexed. 


to year, and suggest that such variations may be 
M E TEM 

able 1 records the resulta of gystematio observa- 
tions on the River Yeo (north Somerset) over a 
period of aix years and, except for 1947, these obeerva- 
tions were maintained from the first a of 
the adults m late March or early April to their final 
disappearance at the end of April. Visita were spaced. 
at intervals of three or four days, and on eech 
occasion a complete search was made of the restricted. 
stretch of the stream where the animals oocur. As an 
objective index of relative frequency the number of 
animals seen or captured per visit is to be preferred 
to the total number, as the latter takes no account 
of the varying durations of the spawning season and 
differences in the number of visits made from one 
year to another. 

This’ total figured slow That give & ratio of 
2-2, aad aa Guly ono day 45 Que «isis period Ene 
the number of females exceeded the males, while for 
more than half the observation days the males have 
exceeded the females by more than 2:1. 

The records do not beer out the findings of 
Zanandrea! that the excess of males increases as the 
season advances, or his suggestion that this is due 
to the greater survival-rate of the male. In 1951, 
when spawning reached its peak later than in 
other year, the ratio was 2:2; yet in 1050, when it 
occurred some three weeks earlier, the proportion of 
males was even larger (2-5). Moreover, if the 
numbers are grouped as weekly totals the smallest 
proportion of males is to be found im the last week 
of the spawning season. 

The annual variations in sex ratio are interesting 
when compared with the estimates of relative total 
numbers. Thus, in the years 1949 and 1952 when 
the total population was smallest the sex ratio was 
only 1:2 and 1-8 as against 2-6, 2-5 and 2:2 in 
the years when the total population was greater. 
Excluding 1947, when only three visita were made, 
the number of females in any one year v&ried only 
from 29 to 54 as agamst 85 to 148 for the males. 
Variations in total numbers have therefore bean due 
in large part to variations in the number of males. 

Collections from a small area in south-east Somerset 
in 1988 and 1939 consisted of 139 males and 129 
females, and in each year the sexes were present m 
nearly equal numbers*'. These local and annual 
differences in the sex ratio suggest that the orientation 
of sex in the ammocoete is influenced by environ- 
mental conditions such as temperature and nutrition. 

Note added in proof. The resulta recently obtained 
for 1954 are consistent with those of previous years 
in showing & low ratio of males to females (1-6) with a 
relatively small total population (total 126 and num- 
ber observed per vimt 16). M. W. HAEDISTY 


College of Technology, 
Unity Street, Bristoll. Jan. 15. 


1 Zanandrea, G., Boll. Peso. Disc. Idrobdtol., 8 (1051). 
' Hardisty, M. W., J. Animal Fool., 18, 2 (1944). 


NATURE 


, A Violet Pigment from the Mediterranean 


875 


Medusa Rhizostoma pulmo 


Iw the subtentacles and marginal bodies of the 
Mediterranean medusa Rhizostoma pulmo & violet 
Pn occurs which oan be extracted by means 

of distilled water at 2°-4°. By filtering and evapor- 
ating to dryness the deep violet-ooloured solution in 
vacuum, and redissolymg it three or four times, we 
finally obtained an amorphous violet residue, in- 
soluble in common organic solvents, but giving with 
antimony trichloride in ahloroform a blue carotenoid- 
like reaction. The violet colour is constant between 
pH 1:4—10-0. Over and below this pH it becomes 
pink. Addition of hydrogen peroxide decolorizes the 
solution. The violet solution shows a bluish fluores- 
cence in ultra-violet and a characteristic 
& tion with three peaks at 6150 A., 
5750 A. and 5250 A. (Fig. 1). 

On heeting the pigment solution over 50° it becomes 
brownish-yellow with precipitation of denaturated 
protem and simulteneous disappearance of the 
oe bands. 

igment is probably a conjugated protein with 
Es tio group belonging, or related, to the 
carotenoids. This conclusion is adopted because 
of the similarity of the reaction with antimony tri- 
chloride, and the decolorization with h 
peroxide, as also to the resemblance of the 


spectrum. 
Further researches are m progress. 
Investigations concerning the camposition of the 
mesogloea from RAiszostoma pulmo have produced 
evidence that ita proteinis very poor in total ni 
(20-26 


Maziwa A, A. (ATO Á. 
Ba S750 » 


P Ca $250 » 
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A f ap e eei 2, foleacns ; 3, leucine ; 


pyre Raine: Sane” eee 


is damon mi" 16 arpa 


pus een 


ssparido acid ; 17, ghirtamie 


Chromatograms show that the jelly tissue yields, 
after hydrolysis, in addition to glutamic acid, leucine, 
teoleucine, 
an amimo-acid travelling with threonine, and at least 
two unidentified amino-acids of which one (No. 
18) could be (ib is not yet definitely proved) glucos- 
amine (Fig. 2). 

Fuller details of this work will be published in the 
Bullets of the Academy of Sotences, Athens. 


A. CHRISTOMANOS 


Sea Animals Biochemical Research Laboratory, 
St. George, Limni, 
Euboea Island, Greece. 
Deo. 23. 


Chromosome Counts in Tunicates and a 
Modified Method for making Permanent 
Squash Preparations 

WEEN collecting tunicate at the Marine Biological 
Station at Roscoff (Brittany) we wondered whether 
it would be possible to introduce the oytogenetical 
element mto tunicate systematics. To this end we 
tried acetocarmine squashes after preliminary soaking 
in distilled water as recommended by Makino and 
Nisbimura!. The method worked well; but owing to 
the small size of cells and chromosomes our micro- 
soope outfit did not provide a sufficient resolving 
power. We then made preparations for 
examination at home. The method of Makino and 
Nishimura! for making permanent squash prepara- 
tions not giving satisfactory resulta, we modifled the 
method and adopted the followmg 

(1) Dissect the material in distilled water and leave 
it to soak for a few mimutes. (2) Transfer to oold 
&oetocarmine (40 per cent glacial acetic acid) and 
leave the material to fix and stain for at least thirty 
minutes, but in general no longer than forty-five 


minutes. Should the material be left too long m the . 


acetocarmine or should it be heated in it, it will not 
quash well. (8) Place the fixed and stained material 
„on a heavily albuminized slide. (4) Moisten one side 
“of a piece of ‘Cellophane’ with albumin and place the 
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fig. 1. Mesowes In Aphdéium proHerum 


' ‘Cellophane’ on the material, the moistened side 


downwards. Flatten out creases and remove air 
bubbles. (5) The material under the ' 

is now rolled out by means of & glass rod or 

by application of pressure with a cover-slip. (6) Heat 
the slide gently by passing it over a small flame a 
few times, then place it quickly in a dish with dis- 
tilled water. The heating should be just sufficient 
to allow for the coagulation of the albumin close to 
the slide. If the heating was insufficient the material 
will come off together with the ‘Cellophane’ m the 
‘Cellophane’ will not come away and the material may 
be damaged. The correct amount of heating, which 
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oan only be learned by personal experience, 
that the ‘Cellophane’ floats off, while the 
material adheres to the slide. (7) Dehydrate and 


of Aplidium proliferum (Milne Edwards), Sidnyum 
elegans (Giard) and Sidnmyum turbinatum (Bavigny) 
and of pieces of gonads of Pyura ttorocosrmuis 
(Savigny). These were examined m Amsterdam with 
the aid of a fluorite oil-immergion objective. 

We found suitable stages of meiosis in preparations 
of Apiidium proliferum (Fig. 1), Sidnyum elegans 
fHOFOCOSTPALA (Fig. 8). Our 

ferum was n = 14, for 
for Pyura m4ocrooosmus 


Bio far dada known totus ARIS I theft usta 
m which chromosomes have been observed im tami- 
cates. Although the tunicates are far from ideal for 
‘oytogenstical work, on acoount of the small sire of 
eee ores eee ne Monee one 
seam. 

hsc TEE AEE ENE 

rations has also been tried with fair results on 
material (anthers). Botanical material dc 
dac e case 


L. O. ZwirLLENBHRG 
H. H. L. ZWOLENBERG 
Hugo de Vriee Laboratory, 
University of Amsterdam. 
Jan. 28. 
1 Makino, B. and Nishimura, L, Ste Teak, 87, 1 (1062). 
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Distribution and Chromosome Number of 
Allium paradoxum in Gloucestershire 


Tuuks is only one record of Alieum 

(M. Bieb.) G. Don. in the "Flora of Gloucestershire” 
(p. 465; 19048). During a study of the ecology of 
thig population at Bartonbury, other oentres have 
been located near Chesterton and on the Bath Roed. 
The chromosome number of the species has been 
investigated in Feulgen squashes! of root tips treated 
with mono-bromo naphthalene’, and in aceto-carmime? 
and Feulgen squashes! of anthers. The chromosome 
number found in the Bartonbury populations is 
2n = 10. Pollen gram mitosis has been observed 
in detail and reoords are as follows: 





* O’Mam, J. O., Sain Teoh., 83, 201 (1948). 


Hatchability of Hen Eggs and 
Lymphomatosis 


IT is widely &ooepted that r hatchability is one 
of the main causes of fmancial to poultry breeders. 
Judging from the resulte regularly reported by many 
large hatcheries, the national hatohing-rate of all 
eggs set in Great Britam seems to be between 65 
and 70 per oent. 

The failure of an egg to batch may be due—apart 
from defects in the incubator—to infertility or to 
some factor, often a nutritional deficiency, which causes 
the developmg embryos to die at varying stages 
durmg the full term of twenty-one days. Fertility 
is now accepted as & heritable factor! and has no 
obvious relati with embryonic mortality, 
although by many poultry breeders the two conditions 
are regarded under the one heading of ‘hatchability’. 
There are some grounds for this m that attention to 
one factor, for example, fertility, usually leads to 
greater attention to the other and, as a consequence, 
improved fertility is often accompanied by lower 
embryonic mortality. Moreover, it is iorpoemible 
merely by candling to distinguish between infertile 
eggs and fertile eggs m which very early embryonic 
death has supervened. 

Lymphomatoeis is a further cause of reduced 
profits in the try industry, and in ite several 
manifestations 1s probably responsible for approx- 
Imately 25 cent of the adult mortality among 
domesti fowl in Britain’. In endeavouring to 
breed lines resistant to this disease, it was observed 
that those dams which appeared most satisfactory 
on grounds of high egg numbers and high hatching- 
rate of all eggs set most frequently proved to be 
ee ee 

. In consequence, these 
families were Inspection of the records 
eee ee I 
remarkably close correlation between high hatoh- | 
ability and the inaidence of lymphomatosis in the 
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Table 1. HarTcHiva REBULTS,WITH Dams THE PROGENY OF WHICH 
Hi) wo LYXPSONMATON OTE, FOST MONTH KOITI UN CA 


Higgs set Infertile Hatch of fertile eggs Per cent 
1960 897 149 689 85 
1951 1,189 808 656 Ti 
1052 1,243 162 809 74 
1953 2,668 $43 1,877 81 
Hirama RESULTS WITH DAMS TH» PROGNRT OF wHIOH HYINCED 
LYMPHOMATORIS OVER FIENT HIGHTENN MONTHS OF THEIR Lives 

Hggs set Infertile Hateh of ferale eggs Per cant 
1950 1,402 76 1,270 90 
1951 2,809 $61 1,068 80 
1952 1,786 178 1,235 79 
1953 985 110 758 86 


` progeny of dams evincmg high hatchability was 


apparent each year samoe lymphomatosis became 
manifest m the flock (Table 1). 

Inquiries among & small number of flock owners 
ae complete records have indicated that a 


Similar paralleliam ia found. Lymphomatosis is 
present in varying degrees of intensity in the flocks 
of most breeders in Britain although in many the 
incidence on the farm is extremely low. Pedigree 
breeders rarely have post-mortem examinations 
carried out on every bird dying, still leas on birds 
culled as ‘poor doers’, although such birds may be 
affected by lymphomatosis. Nevertheleas, many 
breeders are reluctant to breed from full sister groups 
where one bird or more has died or has had to be 
culled. It may therefore be that, if this policy no 
longer operated, the incidence of lymphomatosis— 
already t become higher, and progress 
towards improved hatching-rates among first-class 
pedigree breeders may be possible only when the full 
implications of lymphomatosis are more fully 
understood. 


The relationship between the disease and hatching- 
rates is not obvious and further investigations are 
being pursued by us. 

d R. Ooms 
J. R. Uxparwoop 


National Agricultural Advisory Service, 


1 Blyth, J. 8. R., Proe. Roy. Sos. Beén., OR, 191 (1045). 
t Coba, E , Poultry Sownes (In the prem, 1954). 


Relationshlp of CEstrogen and Progesterone 
in CEstrous Behaviour of the Ewe 


It has been clearly demonstrated that for oxtrus 
to accompany ovulation in the sheep the animal 
must have been under progesterone influence for 
several days. 

In attempts to elucidate this phenomenon two 
series of iments were conducted between June 
1952 and Deoember 1958 at the State Research Farm, 
Werribee. In the first series, twelve ovariectomized 
Suffolk .croas-bred ewes were used in two groupe, 
A and B, gross b Cu anise 
same level of cestradiol benzoate in oil, one group 
also receiving 75 mgm. progesterone, in six divided 
Injections each of 12:5 mgm. for three days, oom- 
mencing five days before cstrogen injection. Treet- 
ment was repeated at fourteen-day intervals for three 
treatments at each level of cestrogen, from 5 mgm. 
successively down to 8 by & factor of 0:2. 
At the end of each six- period the groups were 
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switched ; that group which had received cotrogen 
alone for the three preceding treatments received 
progesterone before each of the three 
treatments, and vice versa. The level of 8 ugm. was 
below the threshold for response, so the level was 
raised to 20 ugm. for the three concluding treatments. 

At no level of œstrogen injection was it possible to 
Induce cetrus regularly in & high proportion of ewes 
treated. When progesterone preceded costrogen, 
regular cycles of œstrous behaviour were readily 
Induced by all levels of extrogen down to 40 ugm. 
A level of 20 pgm. appeared marginal. Between the 
limite of 5 mgm. and 40 ugm. cstradiol benzoate, 
the number of ewes treated, the number and the 
percentage , of progesterone—oetrogen 
Rapper. ee 96, 86, 90 per cent 


and 72, 21, oa d cent, respectively. Progesterone 
treatment advanced the time of onset of cwstrus 
y 12—24 hr. 


n E 
&sB&y-type trials, involving seventy-two  ovari- 
ectomized cross-bred Suffolk ewes, conducted at 
4-weekly intervals from June until December 1953. 
All ewes were primed midway between each tnal 
with 50 ugm. œstradiol benzoate. Dose-response lines 


were obtained for progesterone—œstrogen and œstro- 


gen alone. In the last two trials, direct comparisons 
were made, using criteria of astrous behaviour and 

i gmeer . Progesterone pretreatment 

uced the median effective dose of œstradiol 
benzoate, for œstrus from 64 ugm. to 22 ugm. (00 per 
cant fiducial limite 52-81 and 19-26), and for vaginal 
oornifloation from 24 to 14 (99 per oent 
fiducial limits 20—28 and 10-17). When progeeterone 
preceded cestrogen, the nature of the reaction appeared 
changed: the dose-response line was steeper and 
the onset of castrus earlier. 

It is concluded, therefore, that cestrus in the ewe 
is under dual progesterone—castrogen. control and that 
this accounts for the phenomenon of ‘silent cestrus’, 
or ovulation without cestrus, which occurs at the 
first ovulation of the breeding season, or when ovula- 
tion is induced by gonadotrophin injection in 
anosstrus. 

Full details of these experimenta are being published 
elsewhere, where acknowledgment will be made to 
the various individuals and organizations who have 
given valuable aid in this research. 


T. J. RoBrNSON 
Sohool of Agriculture, 


Feb. 3 
1 Dutt, R. H., J. Animal Soi, 11, Proc., 702 (1051) 
1 Dut, R. EL, J. Animal Soi., 18, 515 (1958). 
* Robinson, T. J., Nature, 170, 373 (1982). 
* Robinson, T. J., J Madoorinol., 10, 117 (1054) 


Presence and Absence of the Pre-Natal 
Check in Lambs’ Birthcoats 


Fraser, with Hamads', has stated that non-N -type 
and N-type lambe differ in the presence of the pre- 
natal check in the former and ite absence from the 
latter, and this view is adopted by Waddington". 

Sickle-fibres K the most easily perceived 
ee of the pre-natal cheak?*. Of ten N/+ N- 

ied in & number of body regions, all 
had feet eee on the shoulder patch and shoulder, 
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and they were present on several necks, withers, 
ides and beoks, but not on any britch. On 
xght of the shoulder patches fine miokle-flbres were 
resent. 

Siokle-flbres are lees plentiful on N/N lambs. They 
nave been recorded before on the side (D. A. Ross 
and F. W. Dry), but they have nob been found on 
ihe back (Janet M. Roes and Wright). 


positions have siokle-flbres been found anywhere but 
on the shoulder patch, namely, chalky sickle-fibres 
on the neck and aide, and fine siakle-fibrea on the 
shoulder patch region. Seven of twelve additional 
NIN had sickle-fibres on the shoulder 
region; none of these was fine sickles. Super-aickle-B 
abres, which have part of the neok region flne and 
non-medullated, also reveal the presence of the pre- 
natal aheok. They have been found on several body 
regions of a number of hom tesa. Sickle-flbres 
are easy to find on recessive-N’s, but the details need 
not be given now. 

Sickle-fibres have been found low on the leg of 
Bir weeks’ old +/+, N/+ and N/N lambe. The 
sovering looked like that of a ahort-ooeted wild 
but the hind-legs of Romneys oan come later to 
more or leas woolly down to the hoofs. 

In & specimen cut from the hip of & three weeks 
old Mouflon, kindly supplied by Mr. P. G. Schinokel, 
of Roseworthy Agricultural College, & pre-natal cheok 
t8 revealed by an array tentatively called saddle. 
Fibres with an apical end ing the character- 
ie mu A. 
of the apical curve and becoming finer more grad 


. By contrast, in & specimen from the pelt of & 
nine-day lamb, for which we are also in- 


There is need for much more work and thought 
on the mechanism of-the pre-natal check and its 
place in the evolution of the fleece. 


F. W. Dry 
B. K. SrHPHHNBON 


Massey Agricultural College, 
Palmerston North, N.Z. 
Jan. 20. 


Fraser and Hamada, Proc. Roy. Soo. Mein., B, 44, 40% (1058). 


Waddington, Quinquennial nepo 1047-1961 of the Institute of 
Animal University of Edinburgh (1058). 
, J. Test. Inn., 94, T1061 (1983) 
N.Z. J. Agric., 48, 531 (1984). 


Delayed Implantation in the Harbour 
Seal, Phoca vitullna L. 


PUBLISHED observations on harbour seals generally 


eem to be more gregarious at hauling-out sites in 
August and September than at other times of the 
rear, and display more than the usual amount of 
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been taken to Indicate sexual activity, and seal huntera 
have reported apparent acts of copulation at this 
time. Secondly, small embryos taken in October and 
November are of such a size as to suggest that 
VE drea took pl&oe in August or September. 
and Slipp! give the curvilinear of an 
embryo taken in Washington State between Septem- 
ber 12 and 15 as 103 mm., and state that spermato- 
ganesis begins early in July. Havinga’ givæ the 
length of the smallest embryo seen by him as 10 om., 
taken in December, and states that m Dutch 
waters takes place in August and September. Imler 
and Barber? state that while the mating season is 
unknown, taken in Alaska from a fraction 
of an inch to about l4 m. in length are found from 
mid-October to well into November. Fisher‘ 
that the testes of a male harbour seal in 
British Columbias on tember 25 were sexually 
active, and thought that mating occurred at this 
time of year. 
During the past few years, harbour seals from Nova 
Scotia and New Brunswick have been examined at 
St. teres as a part of general life-history 


t reproductive tracts of adult 
taken from May to October 


since 1950 has yielded mteresting information on 
the reproductive cycle in this species. Whelping 
in Nova Scotia and New Brunswick waters oocurs 
in May and June with & peak early in June. A study 
of the ovaries has revealed that the corpus luteum 
of pregnancy in gross appearance persista throughout 
lactation (two to three weeks) as a large body, which 
looks functional, although it displays from late 


ovary, have bean noted as ear 
early July retrogreasion is vanoed, and new 
corpora lutea have been found as early as July 3. 
From this date until September 19, a well-spread 
series of thirty specimens shows a large (although 
smaller than maximum size attained) new fully 
filled-in luteum in each set of ovaries, no 


, mature follicles, and no evidence of implantation 


or embryonic development. Two uotive tracts 
taken. on 20 and 21 each contamed a 
typical implantation site in one oornuum of the 
uterus, consisting of & small bulbous swelling about 
the size of a marble. One specimen on October 3, 
two on October 7, and one on October 11 contained 
embryos 4 mm., 9 mm., 15 mm. and 17 mm. long 
respectively. A series of embryos taken from this 
date until March shows development 
from these sizes. No sexually mature females without 
embryos have been taken after September 20. 

It appears, therefore, that harbour seals m the 
waters of Nova Scotia and New Brunswick, and 
probably elsewhere in similar latitudes, mate imme- 
diately upon the termination of lactation late in 
June or early in July, and that implantation is delayed 
until September. No evidence of copulation at any 
time has been obtained, and it is felt that copulation 
must take place chiefly in the water. There are the 
usual noisy mgs of seals in August and Septem- 
ber at hauling-out sites, but these it seems cannot be 
attributed to sexual activity. 

Evidence gathered and bemg gathered by other 
workers in this fleld^* indicates that the phenomenon 
of delayed implantation is the rule in the family 
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Phocidge and probably in the eared seals as well. The 
results of work carried out by other investigators 
on Arctic species be available before long to 
ae complete the picture. 

fuller treatment of the matarial mentioned here, 
together with the results of histological examination 
of a series of testes now in progress, will be presented 
in & later paper. 


" 


H. D. Fisaar 
Fisheries Research Board of Canada, 
Atlantic Biological Station, 
St. Andrews, N.B., Canada. 
. March 


‘Fisher, H. D, Fish. Bes. Bd. Oan. Bul., No. 93 (1084). 
* Harris L. H., and Roberta, J. M., Trens. Fool. 


= 
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Evolution and Epistemology 


Pror. E. SopRompDINGHR’s recent book! discussing 
the relevance of ancient Greek thought to present-day 
scientific philosophy touches on very many of the 
problems which have been debated the 
whole history of Western civilization. He aloses it 
(p. 94) with the thought, adumbrated perhaps already 
by Democritus (see p. 80), that “for the purpose of 
constructing the picture of the external world, we 
have used the greatly simplifying device of cutting 
our own ity out, removing ib . . . this ia the 
reason. the scientifle world-view oontains of itself 
no ethical values, no aesthetic values, not a word 
about our own ultimate scope or destination, and 
no God, if you please’. 

But has not recent biological thought added to the 
picture & factor which Schroedmger fails to take into 
We believe now that the intellectual- 
apparatus by which we make contact with 
the external world arose through a process of evolu- 


selecting according to their effectiveness in 


personality’ and an impersonal world 
which we arrive at by “cutting our personality out”. 
The faculties by which we arrive at a world view 
have been selected so as to be, at least, efficient in 
dealing with other’ existente. They may, in Kantian 
terms, not give us direct contact with the thing-in- 
itself, but they have bean moulded by  things-m- 
themselves so as to- be competent m coping with 
them. 

I believe one can go further than this m asserting 
& congruity between our i ideas for aequiring 
knowledge and the nature of things to be known. 
I have suggested* that evolution operates not so 
much by the differential reproduction of chance 
variations of phenotype, ee E 
types which endow their wi capacity 
to reaot adaptively with their surroundings (adaptive 
being defined in terms of reproduction). From this 
point of view it is easier to envisage the possibility 
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that our mental t i$ not merely one that 
happens to be reasonably efficient, but that it has 
been. precisely to fit the character of those 
things which it has to make contact. If this 
were Bo, the fundamentals of “our personality” must 
still be implicit in the scientific world-view, and 
attempts to find them there (such as & teritative one 
of my own?) cannot be dismissed as impossible of 
fulfilment. 

C. H. WADDINGTON 
sunen denis 
Univeraity of Edinburgh. 

Maroh 27. 


‘ Bohroedinger b, “Nature and the Greeks" (Cambridge niversity 
Press, 9b). z 
W C. HL, Nature, 150, 568 (1042): Jwohrdiona, 7, 118, 386 


3 t 0. H., and others, FN. 2 > "elena 
pera ET (Alien and Geen fols eh dpi 


Forecasting Weather from Solar Radiation 


I ran that the burden of Dr. O. E. P. Brooks's 
review of my recent paper (see Nature, Deo. 12, 
p. 1089) does me injustice. 

I claim the discovery of a family of periodio 
variations, more than twenty im number, all to 
within 1 per oent, integral sub-multiples of 221 years. 
For meteorological applications it makes no difference 
how I waa led to make this olaim. The question is : 
Does this family of periods oocur in meteorological 


in Smith. Misc. Coll., Vol. 122, No. 4, 
e illustration, Fig. 10, demonstrates five 
of these periods in the precipitation at Albany, N.Y., 
namely, 454, 222, 154, 11$ and 9/7; months. The 
range of these periodico variations is from 7 to 25 per 
cent of normal precipitation at Albany. In another 
paper, Smith. Miso. Coll., Vol. 101, No. 1, 1941, I 
show that another of the periods, y, of 224 years, 
is associated with changes of temperature at Copen- 
hagen, Vienna and New Haven, from 1800 to 1982, 
amounting to 1-2 deg., 1:1 deg. O., and 1-3 deg. F., 

i . Alo in Smith. Miso. Coll., Vol. 111, 
No. 18, 1949, I claim two oda in Now York and 


Washington temperature. l now see that, to within 
one part in 8,000, these are 1/1,250 and 1/2,500 of 
23} x 865} days. 


By adding together in proper phases the effecta 
of twenty-two periods on the precipitation at Albany, 
I make a prediction, thirty in advance of ite 
basis, for 41 months, 1928-81, which gives a oorrela- 
tion coefficient of 75 + 7 per cent. I also add the 
Mu dE 
Washington temperature reco of 1854-1989 
which, according to Dr. Brooks, enables & prediction. 
for 18 months of 1952 and 1958 to make a 2 fol 
BoOre. 2 

It seams to me that such resulte deserve’ fairer 
consideration than the sying: “But even granted 
that the solar constant does vary, the variations 
found by Dr: Abbot are so gmall—only one or two 
per cent—that their direct effect on surface 
tures would be barely perceptible”. As stated 
the question, Does a family of periodicities, integrally 
related to 22} years, occur in weather ?, is quite inde- 
pendent of the question, Does this family oocur in 
solar variation ? 

O. G. ABBOT 


Smithsonian Institution, 
Washington 25, D.O. 
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BECK. NO.48— ' i | | 4 short history "e ; T Da | 
dps BNocuuar am Spiders’ webs. & acid 


MONOCULAR MICROSCOPE 






The Spider's Web is recorded as being used by Prof. F. 
Fontana of Florence in the year 1755. Cross-wires made 
OF. | of spiders’ webs were in popular use-for-very nearly two 

= centuries —indeed, up to-quite recent times many instrument 
manufacturers kept special spiders for the making of these 
fine cross-wires. 

- The etching of glass with hydrofluoric acid was discovered 
by Scheele in 1771. Unfortunately, we. have.not been able 
to trace precisely. when it was first suggested that instead 
of ruling the pattern with a diamond in glass, it should be 
ruled in a wax resist and the resultant stencil etched with 
H.F. At any rate, m the nineteenth century extremely fine 
rulings were being made mechanically by this method, the 
ee eee oe ee ceo 
glass id 1880 by Burton and Grubb. 
| (To be continued) 
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DEFENCE RESEARCH AND THE 
NATIONAL ECONOMY 


. O. H. WANSBROUGH-JONES, chief scien- 

tist in the Ministry of Supply, stated in a lecture 
to the Royal Soaiety of Arts last year that the relation 
between the scientist and the Armed Services in Great 
Britain is satisfactory, and scientific advice is bemg 
rendered normally and effectively up to the highest 
levels. Concern, as expreased in the recent debates 
on defence in Parliament and elsewhere, is rather 
with the other aspect of defence researah—ita cost 
and the disposition of our availeble resources between 
defence research and civilian research. Even when 
full allowance is made for the great value to British 
industry and to science, to which Dr. Wansbrough- 
Jones testifled, of much of the scientific research and 
development carried out on behalf of the Services, 
the level of that expenditure provokes the question 
whether it is not already too high. 

The “Statement on Defence, 1954’* puta the 
expenditure of Britain on defence research and 
development in 1954-55 at nearly £160 million, or, 
according to the Prime Minister, about double that 
in 1951—52. No analysis of the distribution of this 
research effort between the different Services or 
Ministries is attempted in the analysed defence 
budget, although the distribution of the total 
expenditure on production and research is shown. 
Only general comments are madeg on the complicated 
character of new weapons coming into use and the 
need for developing entirely new techniques before 


Thee are the factors which have prompted the 
suggestion that even now we are spending too little 
on research and development, and which make so 
difficult the decision how best to divide available 
funds between improvements—and possibly major 
improvemente—in current weapons and equipment, 
and research and development on new weapons. 
As to the nature of the new developments, the 
Statement says little. Good has been made 
with the development of a fighter aircraft the speed 
of which well exceeds that of sound, and a research 
aircraft of this type is expected to fly withm the 
next twelve months. The new fighters now being 
introduced into the Royal Air Force will im due 


developments are being supported by continual 
improvements in arrangements for detecting incoming 
enemy aircraft and in the control and reporting 
system . In land warfare, the effects of 
research and development polioy are to improve the 
efficiency of the ground forces rather than to make 
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it poasible to reduoe numerical strength. At sea, the 
introduction of the steam catapult and angled deck 
has made possible the operation of aircraft of muah 
higher performance from aircraft-carriers. These 
developments, together with the great improvements 
in methods of anti-submarine detection and in naval 
weapons generally, will greatly increase the ability 
of the Royal Navy to carry out its mam function of 
controlling sea communications. 

It is obvious that the Statement on Defence oon- 
tains far too little information to permit informed 
public discussion of defence policy and of the sound- 
neeg of the actual compromises on which the Govern- 
ment has decided. As Lord Alexander of Hillsborough 
pointed out, the ordinary citizen oan form no idea 
where these defence expenditures will lead us. To 
some extent this is mevitable; but something oould 
well have been said, within the limits of security, to 
indicate why there is no mention of the replacement 
programme by new construction which & year ago 
the First Lord of the Admiralty said is vital if the 
Royal Navy is to exist as a balanced and efficient 
fighting force. Enough was"said in the debates in 
Parliament to show the wisdom of giving the nation 
the fullest possible reasoned statement, at least 
where & fundamental change in the traditional role 
of one of the Fighting Services is contemplated. 
There should be no secrecy for secrecy’s sake. 

Quite apart from the concern which has been 
provoked by the explosion of the hydrogen bomb 
since the defence debates began, and the probable 
need for & revision of the priorities laid down in the 
Statement on Defence, the Government should go 
to the limit in taking the public into its confidence 
in this matter of defence development and research. 
When the Select Committee on Estimates reviewed 
the national expenditure on research and develop- 
ment in 1947, the Defence Research Policy Oom- 
mittee had only just been constituted. Annual reporte 
from such & Committee are not to be expected ; but 
little, if anything, has ginoe been published to show 
that the weaknesses relating bo defence research and 
development revealed by he inquiry have been 
removed. The position in regard to atomio energy 
had, of course, been transformed before the Atomio 
Energy Corporation Bill was presented to Parlis- 
ment; but in insisting that, if ib is to discharge ite 
duty, Parliament needs to be provided periodically 


n bam iat lo 
on defence research and development is a further 


reason for implementing its strong recommendation 
that those estimates should be reviewed independently 
at more or leas regular intervals. At seven years such 
& review is overdue. 

This is not the inquiry for which Lord Alexander 
of Hillsborough preased in the debate on the Btate- 
ment on Defenoe in the House of Lords on Maroh 18. 
That was rather for an mquiry into defence policy 
and ite formulation, which, as-Lord Swinton rightly 
obeerved, ia one of the most important functions of the 
Government &nd & duty which no Government oould 
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possibly devolve on anyone else. Even an inquiry 
which would dispel misgivings apparent in the debate 
as to the balance of expenditure on man-power and 
on production, research and development might go 
too far m that direction. 

In any event, substantial support was forth- 
coming in the House of Lords debate for the view 
that the balance is about right. Lord Alexander of 
Tunis, the Minister of Defence, remarked that the 
next three or four years would see the completion of 
many of the major projects towards which our 
research and development programme has been 
directed for some years; he referred also to the 
Indispensable co-operation of Australia in our weapon 
research and development, and pointed out that, 
while in 1950 about one-third of our total defence 
expenditure went on production, research and 
development, in 1954, out of a total expenditure 
nearly twice as great, almost half was on production 
and defence research. With an expenditure which 
has thus almost trebled m four years, it is only 
reasonsble that Parliament should have at least such 
eaesurance as the Select Committee on Estimates 
could give that all possible sources of duplication of 
effort or waste of resources have been eliminated, the 
weaknesses indicated by the earlier inquiry removed 
and that no departmental prejudices or conservatiam 
are giving rise in the fresh circumstances to new 
sources of mefHciency or waste. 

The Minister of Defence spoke wisely of the need 
for making full use of our imagination in dealing 
with the dificult problems now confronting us with- 
out losing sight of present realities and needs, and 
of the importance of a forward-looking policy in 
making the best use of the defence resources of 
Britain in an era of scientific progress. This more 
limited inquiry, however, oould have its part in 
steadying public opinion and engendering confidence 
as to the balance of our effort not only in the field 
of defence but also between our defence effort and 
that m other flelds. This is especially true of research 
and development, where any serious distortion can 
well retard progreas both in the fleld of defence and 
that of industrial and economic development. More- 
over, ag Lord Hore-Belisha insisted, & defence pro- 
gramme on & purely national basis is anachronistic. 
He believes that within the Atlantio Treaty Organ- 
ization there is room for much oloser cohesion to 
prevent overlap m research and the production of 
Weapons. 

Since the debates on the Statement on Defence, 
further information regarding the hydrogen bomb 
explosions have given point to this criticiam. Assur- 
anoes have been forthooming from scientists and 
from the chairman of the United States Atomio 
Energy Commission that the testa are not beyond 
control or limitation. It seams clear, too, that they 
have strengthened President Eieenhower's argument 
for & greater sharing of knowledge between the 
United States and Britam and her other partners in 
the defence of the free world. 

While, however, from the point of view of advancing 
knowledge, the hydrogen bomb and like experiments 
are necessary and are being carried on with due 
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regard to all reasonable safeguards, both legal and 
scientific, it may still be asked whether we have not 
In fact reached, or approximated to, the point of no 
return. The purpose of continued experiment ia to pre- 
vent any potential enemy of the free world from gain- 
ing a completely decisive lead. It may be argued 
that atomic weapons have already reached a stage at 
which it is meaningless to speak of a decisive lead. 
Here ıt needs to be remembered again that the 
limited resources of Britain do not permit us to 
provide our Armed Forces with all those things 
which they would wish to have. The Minister of 
Defence, too, streased the limitations of our resources 
and, bearing in mind what Dr. Wansbrough-Jones 
said about the efficiency of our system, it is moat 
unlikely that any tests have been or will be made 
beyond those essential to the design of reliable and 


them out are acutely aware of the pressure for 
financial economies, which is just aa strong in the 
United States as in Britain. 

There is every reason for scientista to do what 
they can to urge the freer exchange of information 
on atomic energy and the reduction of the area of 
secrecy regarding defence research and development 
to the narrowest limits consistent with security. 
Responsible public discussion of these questions by 
them oould do something to help steady publio 
Opinion, and to make clear that so far as atomio 
weapons are concerned the only alternative to 
developing a sufficient supply of effective weapons 
of this type as deterrents is, not to refuse to have 
anything to do with them, but to secure an agreed 
acceptance of effective control. To outlaw the 
atomio or the hydrogen bomb is meaningleas without 
a system of enforced law, the firss condition of which 
is the clear knowledge of facts which only a constent 
and vigilant Inspection in every country could supply. 

Such a system the United States and Great Britain 
and other members of the United Nations, exospt only 
the U.S.S.R. and ita satellite States, have con- 
sistently been prepared to accept. President Eisen- 
hower has since made his offer for the pooling of 
supplies of uranium, thorium and other materials in 
the hope of providing a new means to agreement and 
understanding, and possibly later to full international 
control of atomic energy. Until, however, the abate- 
ment of suspicion permits the adoption of an agreed 
gystem of prohibition in which both sides have full 
confidence, ib would be folly not to strive to ensure 
that at least equal striking power remains in the 
hands of the leas secretive and less aggressive side. The 
Statement on Defence and debates in Britain show 
clearly how large is the responsibility of statesmen 
for securing the political conditions in which, if not 
disarmament, at least the sharing of information, 
research and production could lighten the burden of 
defence on individual nations. It is no leas clear how 
much depends also on the scientist, in order that the 
resources made available for defence may be used 
most efficiently and to the greatest advantage, not 
merely of the Armed Foroes but also of the national 


economy a3 & whole. 
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CIRCULATION IN THE NORTH ATLANTIC OCEAN 


By HENRY STOMMEL 
Woods Hole Oceanographic Institution, Massachusetts 


IXTEEN yeers ago there appeared in Nature! an 

announcement of plans for a five-year oo-opera- 

tive for the study of the circulation in the 
No Atlantic Ocean. 

The first part of this programme, to be performed 
by the Adanis, icol t veesel of the Woods Hole 
Ooeanographio Institution, was to make periodical 
hydrographic traverses across the Gulf Stream from 
Montauk Pomt on the North American coast to 
Bermuda. From measurements of temperature and 
salinity, made in a vertioal section of the ocean, it 
is possible to construct the fleld of density; by 
virtue of the laws of hydrostatics, the preasure fleld 


may then be computed. As in the atmosphere, large- . 


scale horizontal pressure gradients mn the ocean are 
largely balanced by Coriolis forces associated with 
components of the velocity fleld- normal to them. 
Oceanographers make frequent use of this so-called 
‘geostrophic approximation’ to calculate the velocity 
fleld from the density fleld because of the great 
difficulty of making direct current moasuremants in 
the sea. It waa hoped that frequent hydrographio 
sections would reveal seasonal fluctuations in the 
transport of the Gulf Stream system—all of which 
passes between the North American mainland and 
Bermuda. 

The second part of this pro was to be 
carried on from the Bermuda Biological Station, 
using & amall veasel provided by a grant of the Royal 
Booiety. Because of the location of the 
Island of Bermuda, at the centre of the North 
Atlantio circulation, it was hoped that frequent 
measurements of the vertioal density structure near 
the Island could be correlated with the transport 
fluctuations of the Gulf Stream. Should this prove 


/ 


to be the case, such simple local measurements might 
eventually be of the very greatest i for 
European meteorology and for fisheries hydrography. 
In any event, it was felt that this phenomenon ought 
to be explored. It was also proposed that this small 
vessel, based at Bermuda, should undertake a pro- 
gramme of measurement of wind-drift currents, in 
order to check the Ekman wind-drift current theory. 

Within & year these plans were hopelessly disrupted 
by the Second World War. However, Iselin’ was 
able to publish in 1940 & preliminary study of thirteen 
Atlanits sections made up to that time. Of course, 
the number of these sections is very small for the 
purpose of analysis for periods. Moreover, there are 
gaps in the series: two sections are available for 
1937; five during May—October 1938; and air 
during May 1030-January 1940. With the latter 
exception, there are no winter-time observations, & 
fact which was inevitable because of the relatively 
small size of the Adaniis. Iselin showed what may be 
interpreted as & seasonal variation in the transport 
of the Gulf Stream, the most pronounced feature 
of which ia a distinct minimum during October- 
November. ,This seasonal variation was supported 
by tide gauge observations obtained at Charleston 
and Miami (rb is to be expected that changes in the 
fleld of density m the ocean will be accompanied by 
changes in the mean elevation of the sea surface) ; 
therefore, it seamed likely that the transport of the 
Gulf Stream varies seasonslly from a mmmum 
transport of at most 76 million, to maximum of at 
least 98 million, cubic metres per second. 

During the war years, no study of the Gulf Stream 
system was made. However, an instrument of great 


practical importance, the bethythermograph, was 





mean temperature .) m the upper 200 metres af the Gulf Stream on June 8, 
E Cr) The Enel RUM MOON Me Ce o AoT not 


1. 
as towed electrodes. TDe Yep large Dane ee DEOR T crowding of 18 
DEI The mam body of the Gulf Stream js limited to a bend extending not more than 1° of latitude to the 
these intense thermal gradients. progress about one-half 
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Ue OA Na E00 ti. layer on qune 17, 1950. Current arrows from the ‘G.H.K.’. Continmation to the 


a Cis weaning Geen 1. It 


& large mass of cold 


devised for the rapid measurement of temperature 
a8 & function of depth (9000 ft. is the j 
maximum depth, ab present) from a ship er way. 
In the North Atlantic Ocean, 210,000 bathythermo- 
graph soundings have now accumulated. This useful 
instrument has also revealed extraordinary horizontal 
eddy and meander formations along the Gulf Stream, 
complications which were not previously expected, 
and which throw some doubt on the validity of the 
‘geostrophic approximation’ for transport calculations 
because of the small radius of curvature exhibited by 
some of these features. It therefore seamed possible 
that the Gulf Stream traverses made by Iselin might 
have been through meanders, and that the resulting 
errors in computed transports could have been as 
large as the variations he attributed to seasonal 
influenoee. More recent evidence (referred to later), 
however, Supports Iselin’s original interpretation 
despite the uncertainty of the location of the Atlantis 
traverses relative to meanders. Although it would be 
very desirable to evaluate directly the various tarms in 
the dynamioal equations for even a single meander, 
by measuring density and ity over & 
network of stations at intervals of a day for & period 


phical science at present. 
The exploration of meander-patterns reached a 


development of the unstable breaking up 
warner 


of a meander-pattern in whieh 
surface waters to the south of the Gulf Biream 


chart of a segment of the Gulf Stream eight hundred 
miles long. The chief result of this effort was to show 
the existence of a series of horizontal wave patterns 
beginning at Cape Hatteras and extending down- 
stream to long. 65° W., with & wave-length of 
& 200 km., and a downstream phase- 
velocity of 11 miles a day (the water in the centre of 
the Stream moves with a particle velocity of 100 miles 
a day). At long. 61° W., a meander-wave of excessive 
amplitude was observed as it developed into a 
detached eddy of cold water in the warmer water on 
the offshore side of the Stream. The growth of this 
single large eddy is interesting because it is the only 
direct observational evidence of large-scale lateral 
mixing processes so often postulated in theoretical 
studies of the dynamics of oceanio circulation. 


theoretical grounds, it has not yet proved possible to 
do so for practioal reasons. The great practical 
advantage of towed electrodes is that they provide 
an instantaneous estimate of surface current from a 
ship under way; thus the oceanographer knows at 
every moment which way to direct his vessel to stay 
with the Stream or to cross it. 

Another instrument, the airborne radiation therm- 
ometer, has made possible the rapid aerial mapping 
of meander-patterns by means of their surface 
temperature. Used from a low-flying aeroplane, this 
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instrument consists of an infra-red detector which is 
exposed alternately to the radiation from the sea 
surface and that from a reference body within the 
aeroplane. The temperature of the reference body is 
re ica Su rcs ee edis 
detector as does the sea surface; their temperatures 
thereupon are nearly equal. The inshore edge of the 
Gulf Stream has been traced all the way from Miami 
to south of the Grand Banks by this means, m the 
Bpeoe of two days. 

In the years. immediately following the Second 
World War, there was also a reawakened mterest m 
theoretical study of general ooeanio circulation. In 
& study of the detailed weak horizontal flow patterns 
in central oceanic areas (excluding strong ourrente 
like the Gulf Stream), Sverdrup discovered that they 
could be accounted for as & balance between the 
tendency for water moving along meridians to take 
on & relative vorticity about the local vertical, and 
the curl of the local wind streas. In another study, 
Stommel discovered that the east-west asymmetry 
of oceanic circulations could be explamed in terms 
of the variation of the Coriolis perameter with 
latitude. In 1950 Munk* published an elegant syn- 
thesis of these studies in which he was able to deduce 
the mam features of the horizontal transport m the 
ocean, from the aotual distribution of the wind stress. 
Briefly stated in qualitative terms, Munk’s theory 
asserts that the stationary mean-vorticity fleld of the 
North Atlantic surface circulation i8 mainteined by 
& balance of three tending to change the 
vorticity at any point: (1) the local curl of the mean 
wind atreas, (2) the change of relative vorticrty due to 

components of motion (variable Coriolis 
parameter), and (8) lateral diffusion of vorticity by 
maoro-turbulenoe. Over most of the North Atlantio 
the curl of the mean wind stress has the same sign, 
and ainoe horizontal velocity gradients are too small 
to make process (8) important, process (2) must 
provide the necessary balance, and the meridional 
ee E 
provision. for 


matical solution of the vorticity equation provides 
such a northward flow in an intense narrow high- 
velocity ‘boundary layer’ along the western coast of 
the ocean where (2) and (8) campletely 


im reconciling this theory with the actual Gulf Stream 
m decore eve ne ee 
sufficient to transfer the vortiotty 

in the large eddies at long. 61° W., water in 
Stream seems remarkably immiscible with its 
environment. 

Tide gauge observations have been. 
accumulated. from gauges recently established at Cat 
Cay, Havana; and Bermuda, a basic source of 
information which was largely unavailable from these 
places before the War. In addition, we have new 
techniques for mg quantities indicating the 
strength of the North Atlantio circulation: since 
August 1952, measurements of electrical potential 
difference aoroes the Florida Straits have been 

y made on a submarine cable between Key 
est and Havana. When the tidal components and 
the daher aad variations due to magnetio storms 
have been eliminated, there remains e potential 
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difference produced by io induction of 
the sea water moving through the earth’s magnetic 
field, which is proportional to the total transport of 
water through the Florida Straits. A 

analysis of these measurements has confirmed the 
seasonal variation described by Iselin, and has also 
revealed very rapid short-period fluctuations in the 
transport of water of the Florida current—as much 
as twofold in tem days. At present these latter 
fluctuations defy explanation. 

Withm the past year, an Observ- 
atory has been established by the Woods Hole 
Oceanographic Institution at the Bermuda Biological 
Station for the purpose of making synoptic studies of 
the north-western Sargasso Sea. Hourly measure- 

ments of wind-drift currents in the shallow surface 
layers are now being made regularly, using wireless 
teleme buoys. P aa HIR 
being i permanently on & submarine cable to 
a depth of 1,500 fathoms, in order that a continuous 
long-term record of the thermal structure in this 
oritical portion of the North Atlantic oan be obtained. 
This Observatory is the first attempt on the pert of 
oceanographers to obtain oontinuous day-by-day 
records from the deep ocean. 

It may be expected that in the years to come 
long-term measuring programmes, such as this 
Bermuda thermometric cable, will play an moreasing 
part in oceanography. They are certainly much more 


economical than 

In conclusion, it ould be evident that despite the 
aca Ne ES 
considerably ter than supposed sixteen 
the number o laaa dt earranan hide arene 
correspondingly, and there is no reason to despair of 
achieving an understanding of the North Atlantio 
otroulation. 


rsen E pic cl tung 
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STRUCTURE OF OPTICALLY 
ACTIVE COMPOUNDS IN THE 
SOLID STATE* 


By Pror. J. M. BUVOET 
University of Utrecht 


of sterols and alkaloids and that now ambitiously 
approach the domain of Nature's most complicated 


* Substance of a course of three lectures deilvered tn the Untversity 
of London on ida OE and 19. 


No. 4411 


May 15, 1954 


waves. As these waves must satisfy the periodicity 
of the crystal, the Fourier development is restricted 
to a discrete series. 

ee E 

X-ray diagram, which consequently us in- 
formation about the wave (see Fig. 1). S This close 
relation between X-ray diagram and density waves 
makes this conception of the crystal eminently useful 
in X-ray analysis. The posrtion of the diffraction 
spot gives us the orientation and period of the 
density wave; ite intensity gives the amplitude. The 
phase of & density wave—that is, the distance of its 
maximum from the drigin of the oell—is lost in the 
X-ray diagram, however, direction as well as i I 
of the reflexion being insensitive to a le j 
of the reflecting wave front. This lack of information 
about the phase prohibits the direct synthesis of the 
Fourier waves, which otherwise would immediately 
reveal the atomic t from the X-ray 
diagram. The determination of the phases of the 
density waves thus constitutes the central problem 
in the Fourier method of X-ray analysis. 

The crystal can be described in either of two ways : 
nm ee 

ature gives us part of either description: the atoms 
that are present, but not their co-ordinates; she 
gives the density waves, but not their phases. The 
problem is to translate either of these complementary 
gots of date into the language of the other desoription, 
thus attaining & description which is complete. 

The method that starts on the basis of Fourier 
Waves owes Its to the fact that in Fourier 
synthesis general methods oould 
be devised for determining phases 
systematically. 

We propose to consider here the 
heavy-atom technique of phase 
determination in the form of the 
isomorphous substitution method. 
In this method two isomorphous 
crystals are used. These derivatives 
have exactly the same crystal 
structure except for the substitution 
of one of the atoms by & heavier 
&tom of approximately the same 


m this case the location of the 
density waves is more diffloult than 
when & centre is present, minoe a 
centre, by reason of symmetry, 
from the very onset restricts the 


i 
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Fig L Raaton between density waves and X-ray diagram 


Fig. 2 Addiuvity relation between electron denalties of 


889 
possible locations to the 


extreme cases of maximum 
or minimum m the origm 
(centre). 

The complete determ- 
ination of the phases in the 
non-oentrosymmetrioal 
case implies the solution of 
the old problem of the de- 
termination of the absolute 
configuration of optically 
&obive unds, a prob- 
lem which study- 
ing the mutual behaviour 
of compounds cannot solve. 
Let us outline the procedure of the isomo hous 
substitution method in this general case. SE P 
the structure of the crystal is not known, the oon- 
figuration of the heavy atom, which strongly influ- . 
ences the intensities, can easily be determined by & 
special procedure, the Patterson synthesis, and we 
shall consider it here as known. By the isomorphous 
subatitation an extra electron density corresponding 
to the latter configuration is introduced. We shall 


‘oall this known density the ‘test density’, because 


it will be used to test the location of the com- 
pound waves. Added to the light compound, it 
yields the density of the heavy -compound (see 
Fig. 2, left-hand column). If we represent each 
of these three electron densities by ita Fourier waves, 
the sum relation will also hold for every set of the 
component Fourier waves (Fig. 2). It is this additivity 
relation which its the determination of the 
phase angles—though only in absolute value. For m 
each set the test wave is known in litude and 
phase, whereas the amplitudes alone of the other 
two terms are known from the X-ray diagrams. In 
ae ac E 

T ee ucc te ag ied 
tude of vy-compound wave. The unknown 
phases can thus be calculated’from the three known 
amplitudes. 

It is interesting to note that this problem of 
óatohing phase differences by turning them into 
amplitude differences is by no means restricted to 
X-ray analysis. It also turns up in, for example, 
miorosoopy. When the object is perfectly trans- 





and hesvy-atom compounds 
* and ther Fourier waves 





Fig. 3. Deena ch ee E: by anos PORIE 


parent, there are only phase differences in the image, 


which consequently cannot be seen. In intercepting 
the undeviated light, a constant vector is subtracted 


E rere ee en geome oer ene 


of light 


determing- 
tion is based is widely used in the oentrogym- 
metrical case. Since the famous of phthalo- 
cyanine’, a number of centrosymmetrical ncn 
of listed compouads eva bed daieatined 
along these linee. It is fortunate for the easy 
applicability of the method that most biochemical 
substances crystallize in space groups with a two- 
fold axis, so that we have at least one centro- 
symmetrical projection. For the non-centrosym- 
metrical projections the determination of the phase 
ee ee 


However, in the looation of the waves, & last and 
rather serious di still remains. When we 
determine the relative tion of the Fourier wave 
and the test wave, it remains undecided whether the 
Fourier wave at the I distance is on one side 
or on the other side of the test wave (see Fig. 8). It 
is the sign of the angle that is unknown and 
still prevents the synthesis. So we find our- 
selves confronted with the problem of the determina- 
tion of sign of the phase angle, a rather puzzling 
problem that has no oo in the centro- 
symmetrical case. This problem can be solved by 
a trick’. 

We take a Fourier wave A of the heavy atom 
configuration and the oo ing wave B of the 
reat of the crystal. For o X-rays it is the 
path difference only between 4 and B which causes 
the phase differences between their diffracted beams, 
and Qs — Q4 = 9s — (94) pate 
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This is equal—though of opposite sign—in our 
two cases (Fig. 3) and as a consequence these cases 
cannot be distinguished, as the resulting mtensities 
are equal. 

If, however, we use X-rays of special wave-length, 
which just excite the heavy atoms, the X-rays will 
be absorbed as well as scattered by this atom in an 
anomalous way. It is this anomalous scattering 
which is made use of in distinguishing the two cases 
of Fig. 3. 

All electrons scatter like free electrons if the 
frequency of the incident radiation is large compared 
with their own frequency. The strongly bound 
K-electrons of the heavy atoms, on the other hand, 
oscillate and scatter with 


Pa — Pa = (Pr — 94) pate + (Pa — 94) rona entia 
in which only the first term on the right-hand side 
changes sign for the two.aituations of Fig. 3. The 
total difference is sean to take different values, which 
en&bles us to distinguish the*two situations. The 
influenoe of anomalous scattering on the reflexion 
intensity of a density wave thus makes the determ- 
inataon of the sign of ita phase possible. 

In our microscope example, the t phases in 
Fix Arnau ad ei ocius ddr icai 
the interoeption of the undeviated light. However, 


component an abnormal phase ohange instead of 
intercepting it. 

Thus do hase problem dn Knap qualvau dinis. 
the determination of phase angles also in sign, is 
solved. Theoretically, Fourier synthesis is then 
straightforward also in the non.-centrogymmetrical 
case, and this synthesis gives the e In its 
&beolute configuration since the in image has 
opp: Pepe eno Tee 

chart opposite summarizes the whole pro- 
cedure for different cases of complexity. In the 
direct synthesis of non-centrosymmetrical structures, 
there is & gap between what is theoretically possible 
and what actually been achieved hitherto. The 
note of interrogation indicating this gap refers to 
practical difficulties. It has not yet been thoroughly 
Investigated whether the small effect of the anomalous 
‘scattering will be measurable for a sufficient part of 
the reflexions involved in & complete Fourier syn- 
thesis. There is every appearance, however, that the 
Increasing aocuracy of the measuring technique will 
indeed enable us to realize this 

An alternative method, which lacks the 
forwardnees of the direct method, consists of the 
determination of the combination of relative phase 
signs and the subsequent absolute determination of 
a aingle one of them. 

In the first part of this procedure, which has been 
followed for strychnine hydrosulphate/selanate and 
RE hydrochloride/bromide, & Fourier gyn- 

is made with the double number of waves, 
plua E pu am 
taneously. This double Fourier will give the super- 
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af Symmetry 
(determination of amplitude agn) 
Heavy atom on oentre atom oentre 
amplitude (a) Location the heavy atom (Patterson 
addition (1036) yus) 


anal \ 

(b) Algsbralo amplitude addition (1939) 
No centre of symmetry 
eat OE DOLIO ADRIE) 

P deu Hon vy atom 

Determination of absolute value of phase angle from amplitude 

addition in vector diagram (1040). , 
F- PF, 
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position of the two antipodes, as the right set of 
gigns results in the structure of the opposite 
set in the inverted structure. These two structures 
must be separated by geometrical considerations, 
which require the interatomio distances to be of 
normal value. These spatial considerations deprive 
the method of much of ite simplicity and beauty ; 
the’ atoms no longer ‘emerge’ quite spontaneously 
from the X-ray data which is so striking in direct 
Fourier synthesis. It is therefore obvious that along 
these lmes no discrimination is reached between the 
two disentangled structures. The double Fourier was 
used for the first time under somewhat different 
conditions in the structure determination of chol- 


and glycyltyroaine hydrochloride/bramide. ` 

The second part of the procedure oonsiste of the 
decision between the two models after the structure 
has been found, for possible inversion. This 
determination of absolute ion has been 
carried out for a compound bagio? m stereochemistry : 
for tartaric acid, in the form of the sodium rubidium 
doub le salt’ and the acid rubidium salt’. 

Anomalous scattering of the rubidium atoms was 
obtained by the use of xiroonium rays. Although the 
phase sign of one density wave would have been 
sufficient, the effect was observed for several re- 
flexions. The phase signs of the salts of dextro- 
-rotatory tartaric acid fitted the conventional model, 
which consequently was proved to correspond to ite 
real configuration. 


As early as 1980, Coster proved the 111 and HI 


reflexions of rino sulphide are of unequal intensities 
for rays exciting the rino atom. This determination 
of the sense of a sequence is exactly the problem we 
met with in the location of our reference wave and 
the Fourier wave of our orystal. In both oases it ig 
the sense of & polar sequence which must be de- 
tanani andindced can be determined by anomalous 
diffraction. 
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The method for determining &beolute oonflguration 
lea organic chemistry with a means of estab- 
j the oonflgurational relation between oom- 
pounds which cannot be oonverted into each other, 
of in the oonversion of which a Walden inversion 
may take place that changes the configuration into 
ite mirror image. Investigations in this fleld are in 
progress in several laboratories. 

It is surprising that, although the structure effect 
in zinc sulphide was known, the determination of 
absolute configuration was still thought for many 
years to be impossible. : 

1 Bragg, W. H., Phil. Trans. Roy Soo., A, 315, 258 (1015). 
! Robertson, J., J. Chem. Soc, 615 (1985); 1106 (1086). 
"Aime eoo OEA ATOR Rela ta ac 


‘Smits, D. W., and Wlebenga, H. H., Aata Cryst, 6, 531 (1053). 
i ro r4 SUD UN Dy Kael g, 
ee Opteal Pringhtea of 'the à of X-rays", Ohaptar 4 


(104). 
* Zernike, F., Physiog, 1, 680 (1034). 
* Oariizle, O. H., and Orowfoot, D., Pros. Roy. Soo., A, 184, 64 (1045). 


Oentury" 
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, J. ML. Poardeman, 
Tes $73 (1 1). Peerdeman, å. F., van Bommel, A. J., and Bijvoet, 
J. de. Rey Bos AAU a B. EA. 10 (VGo1 Y. 

1* van Bommel, A. J., Proc, Roy. Soc., Amsterdam, D, 56, 265 (1953). 


THE QUEEN'S UNIVERSITY, 
BELFAST 


NEW GEOLOGY BUILDING 


WEE Queen's College, Belfast, was founded in 
1847, Frederick MoCoy was &ppointed to the 
chair of geology and mineralogy. In 1854 MoOoy 
left Belfast for Australia, where he continued to 
build up his world reputation as a palmontologist 
and was eventually knighted. Wyville-Thompson, 
who succeeded him, became professor of natural 
history in 1860 on the amalgamation of his own 
Department with the ta of Zoology and 
went to Edin- 
burgh in 1870 and until 1909, geology continued to 
be taught m the combined Department. With the 
foundation of The Queen's University in 1909, chairs 
of zoology and botany and a lectureship in geology 
were created, Dr. A. R. Dwerryhouse being elected 
to the new lectureship. On his resignation in 1921, 
the chair of geology was re-established, and Dr. 
J. K. Charlesworth was appointed. 

In the days of Queen’s College, geology shared 
& common museum and lecture room. Since 1921 
the Department has occupied a succession of wooden 
buildings, at first two army huts, later the ortho- 
pædio and later still some of the general wards of 
the Ulster Volunteer Force Hospital erected in the 
grounds of the University in 1915. Plans were 

in the 1030'& for a new geology building, 
ith Mr. John MoGeagh as architect and Mr. (now 
Sir) Edward Maufe, R.A., as consultant. The out- 
break of war in 1939 and the subsequent shortage of 
materials postponed the erection of the building until 
September 1950 and ita completion until this year. 
Pha forvial opening by Gir Wawurd Bailey 190 Dlace 
on April 80. 

The geol building forms the south-west wing 
of a group of buildings to be arranged around a largo 

le opening to the south on to Elmwood 


` Avenue. Hence the entrance to the geology buildmg 
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The Queen's Untverzity, Belfast. New geology bulding 


is on the north at one end of a future oloister. The 
exterior has been designed on clean contemporary 
line and has regard for the adjacent agricultural 
building of Georgian style and for the traditional 


2 rectangular 

long and 41—44 ft. wide. It has three floors, an attic, 
and a basement or lower ground floor. The latter, 
which is excavated beneath the whole site exoept the 
lecture theatre, is ccoupied by women’s and man’s 
cloak rooms and lavatories; by & boiler house with 
solid fuel fed by automatic stoking thermally oon- 
trolled, and designed ultimately to heat half the 
buildings around the new quadrangle; by an 
of rocks or apparatus by a ramp from the gate 
leading to the agricultural court; and by a rock- 
cutting room the oeiling of which is cork-insulated 
to eliminate vibration and sound from the rest of 
the building. A full-sized lift carries the loads to 
each floor, Including the attio. 

On the ground floor are the entrance vestibule, 
senior laboratory, attendant’s room, demonstration 
lobby, lecture theatre and profeasor’s rooms ; on the 
first floor the elamentary laboratory, map room and 
library, and photographic rooms ; and on the second 
floor the large petrology and palwontology lebor- 
atories, chamioal laboratory and small lecture room. 
Staff and research rooms ocour on each floor. The 
undivided attic, which extends beneath a mansard” 


roof over one-third of the building, is well lit by 
circular dome lights of glass in the flat part of the 
roof and is ventilated by clerestory windows. It 
provides the research and store spece of the future. 
The lecture theatre, which seats 160, has mechani 
ventilation, electrically operated blmds, ue 
roof lights, and a large lecture bench. Uninterrup 
views are obtained of the bench, blackboards, coloured 
ele pir models, maps and RM goreen. The 
emonstration lobby, on the line of a to the 
lecture theatre, serves for the display of photographs, 
maps and specimens to illustrate lectures and at the 
same time gives added spaciousness to the entrance 
hall. The two pl Sila ipae Sr columns. have 
been used for depicting geological column in ite 
chronological, palsontological, petrological and teo- 


tonic aspects. . 
The corridors, which are 8 ft. wide to provide 
viewing spece for the numerous coloured maps, have 
been reduced to a minimum by placing the lecture 
theatre, large laboratories and library and map room 
at the ends of the building. The laboratories are 
lined along their outside walls with show-cases which 
fit flush under the windows and rest on drawers. In 
this way, a separate museum is avoided, all the 
material in the Department forms part of the teaching 
collections, oe is provided for new socessions 
which are i iately available for study: store- 
rooms as such become unn . The wall cases 
have dictated the method of heating throughout the 
building, which is by low-preasure hot-water panels 
embedded in the ceilings. J. K. CHARLESWOBTH 
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Dr. E. M. Crowther 


AGRICULTURAL science and particularly soil science 
have suffered & grievous loss in the sudden death of 
Edward Mortimer Crowther on March 17 at the 
comparatively early age of fifty-six. 

Born near York on April 15, 1897, he was educated 
at Archbishop Holgate’s School, York, and the 
University of Leeds, where he read chemistry, 
specializing m agricultural in his last year. 
In 1917 he joined the staff of Rothamsted Experi- 
mental Station, and ten years later, when he was 
only thirty, Sir John Russell, who was then director, 
reco his outetanding ability, made him head 
of the Ch Department, a position he oooupied 
until his death. In 1950 he became one of the two 

Dep directors of the Station. _ 

wther’s early work was chiefly on the physics 
and physical chemistry of soils, and he published a 
series of important papers on methods of mechanical 
anslyais and on soil reaction. His main interest, 
however, t a very active career, was soil 
fertility and crop nutrition. While mamtaining the 

tradition of Lawes and Gilbert, he added to 
their thoroughness the exactitude of modern methods 
of fleld tion. Recognizing at once the 
value of the statistioal work of R. A. Fisher and F. 
Yates on experimental design, he became the pioneer 
of its application to field I in agriculture 
and forestry, and his influence was felt and his 
advice sought in many parts of the world. 

He became one of the greatest authorities on the 
use of fertilizers, and as & result of his work, major 
improvements were made in the manuring of various 
crops, notably sugar beet, potatoes and flax. He 
demonstrated conclusively, for example, the manurial 
value of salt for sugar beet, a matter of 1 
citant y during the war-time soarcity of potash. 

is work also threw fresh light on methods of soil 
analysis, and he used fleld ta for improving 
and calibrating these meth For many years he 
had been giving attention to the problems of phos- 
phatio fertilizers, including the immobilization of 
water-soluble phosphate im soil, and latterly he had 
been employing radiotracer techniques. This work 
was & good illustration of his method of using the 
results of fleld experiments for developing new lines of 
work in the laboratory, which in their turn reacted 
on his fleld approaoh. mg the Second World 
War, in collaboration with the Building Research 
Station, he was actively engaged in the development 
of a silioophoephste fertilizer, and more recently he 
had been in assessing the value of this and 
other new phosphatic fertilizers which are bemg 
developed to economize in the use of sulphuric acid. 
His interest in fertilizers, however, did not cause him 
to neglect organico manures, and. he did much work 
on farmyard manure, sewage sludge, composts and 
green manuring, endeavouring to sasees their 
manurial value and long-term effects. 

During the War he was deeply involved in questions 
of fertilizer policy. There were diffloult decisions to 
be taken regarding the use of shipping for the 
importation of fertilizers or food, and tHe problems 
of using the limited quantities of fertilizers in those 

of Great Britain which needed them most. 
ith F. Yates he made & survey and critical analysis 
of all fertilizer experiments in Great Bntam and 
other northern Europeen countries, and the success- 
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ful rationing policy was largely the application of 
his work and of his unrivalled knowledge of crop 
nutrition. He rightly advocated the use of much 
greater amounts of nitrogen, and the rapid inorease 
in food production was in no small measure due to 
this. The Ministry of Agrioulture frequently sought 
his advice and made use of his services on many of 
its committees. 

In recent years Crowther became keenly interested 
in the manuring of forest nurseries and in tho 
rehabilitation by means of ‘partial sterilization’ of 
some of the old nurseries which had ceased to raiso 
useful conifer seedlings. He showed that, in general, 
properly balanced fertilizers are as effective as com- 
posts for this purpose, and revolutionized the 
manuring practice in the Forestry Commisaion's 
nurseries. 

Crowther’s interests were by no means confined to 
British agriculture. He travelled widely, visiting 
many parts of Europe, America, Africa, India and 
Malaya, and those of us who aoco ied him on 
some of these journeys will always recall his tireloes 
energy, his penetrating observation, and his breadth 
of outlook. op was natural that his early interest in 
soil classification and particularly in the relation 
between soil and climate should be intensified by 
these travels. 

Most of his work in the tropica, however, was 

connected with soil fertility problems, and he planned 
and supervised many manurial ta on 
cotton, oil palm and rubber. He had a special interest 
in the Sudan, where he collaborated with his brother, 
the late Dr. Frank Crowther, and he served for many 
years on the Sudan Government London Advisory 
Commrttee and on the Research Advisory Committee 
of the Empire Cotton idus Corporation. The 
Colonial Office made much his wide knowledge, 
and he was a valued member of the Committee for 
Colonial Agricultural and Animal Health and Forestry 
Research. 

His capacity for blending academic research with 
the mvestigation of praotioal problems is well illus- 
trated in his publications, the wide range of subjects 
of which indicate the variety of his intereste. He 
was one of the editors of the Journal of Agrteuliural 
Sotence and the Empire Journal of Experimental 
Agriculture, and was active in many scientific 
societies, including the International Society of Soil 
Science. In 195] he was president of Section M 
(Agriculture) of the British Association, and in 
1952 and 1958 of the British Society of Soil 
Science and the Fertilizer Society. Both as a writer 
and speaker he was lucid and effective, and he 
completed the Jubilee Memorial Lectures of the 
Society of Chemical Industry only a few days before 
he died. 

Among the qualities associated with Crowther in 
the memory of those who were privileged to know 
him, his sincerity, integrity and kindlinees stand out. 
The most loyal of oo , he would take great 
trouble to advise and assist the serious worker, 
however junior; but he had a keen critical faculty 
and was not slow to expose what was superficial and 
elrpshod. In him, world agronomy has lost one of its 
foremost workers, and the deep personal affection 
and professional esteem in which he was widely held 
have been strikingly shown by the messages received 
since his death. 

He married Miss Elizabeth Dorothy Kay in 
1924, and she and their son survive him. 

W. G. Oca 
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NEWS and VIEWS 


Agricultural Botany at Reading : 
Prof. W. B. Brierley 


Pror. WirLLIAM B. BxaragLHY, who retires from 
the ohair of agricultural botany in the Univermity of 
Reading in September, was educated at the Univer- 
sity of Manchester and in 1912 was appomted to the 
. staff of the Department of Botany In 1915 
he went to Kew aa joint head of the newly established 
Pathological Laboratory, and in 1918 to Rothamsted 
as the first head of the L of Plant Pathology 

which, during his developed from a small, 
es ee a ue 
research. In 1982 he succeeded Prof. John Percrval 
at I His personal investigations have been 
in the flelds of phytopethology and microbiology, 
where his interests and guiding influence have made 
themselves felt throughout the world: his paper on 
au albino Ppowyds m the Transdononé Uf the 
Sootety is a classic. In Reading he has built up an 
honours sabool in the sciences that together con- 
stitute the fleld of agricultural botany, which has sent 
research workers and teachers to all of the 
world. For & quarter of & oentury Brierley was 
honorary editor of the Annals of Applied Biology, a 


task which he carried out with unremitting cere and ` 


scientific integrity. He is an honorary member of the 
Association of Applied Biologists and a freeman of 
the American ec ed acq i an Society. A welcome 
visitor to Europeen and American centres of botanical 
research, and a prolific correspondent, his contacts in 
many lands have given him a world-wide reputation 
in the fleld of applied botany. 


Prof. D. W. Goodall 


Dr. Davin W. GooDpALL, reader in botany in the 
University College of the Gold Coast, who succeeds 
Prof. Brierley, graduated at the Imperial College of 
Science and Technology, London, and worked for 
gome years under Prof. F. G. Gregory on problems of 
plant development and nutrition. In collaboration 
‘with Prof. Gregory he published & valuable book on 
the chemical composition of plante as an index of 
their nutritional status. For two years he was in the 
Colonial Agricultural Service, seconded to the West 
African Osoeo Research Institate, where he worked 
on physiological problems in the cacao plant. In 
1048 he was appointed senior lecturer in botany in the 
University of Melbourne, where he became especially 
interested in statistical ecology, and he has developed 
this interest further in relation to the classfloation of 
types of tropical vegetation since his return to the 
Gold Coast. 


National’ Research Coundl.oF Canadas 
- Mr. B. G. Ballard, O.B.E. 


Mr. B. G. BALLAED, director of the Division of 
Radio and Electrical Hngmeermg of the National 
Research Council of Canada, has been appointed to 
the additional of vice-president (scientific), in 
succession to . E. W. R. Steacie, the present 
president of the Council (see Nature, 169, 1040; 


on the Westinghouse staff for five years working on 
the development of railway electrifloation. He was 
appointed to the Division of Physics of the National 
Research Council in 1980, and during the EE 
ten years he gradually built up the El 
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Engineering Section. Thm work became extremely 
important durmg the Second World War, when Mr. 
Ballard’s efforts moluded the development of mine- 
sweepers and other means of protecting ships against 
enemy magnetic mines. The ment was used on 
both coasts as well as on the seas, and his 
work was by the award of the O.B.E. In 
1946 the Electrical Section was amal- 
gamated with the Radio Branch of the Division of 
Physios and Electrical Engineering, and Mr. Ballard 
was made assistant director of the Division. With 
the subsequent expansion of work a separate Division 
of Radio and Electrical Engineering was eeteblmhed 
m 1948, and Mr. Ballard was appointed its director. 
In 1949 he was awarded the Ross Medal of the 
Engineering Institute of Canada for a publication 
called “Recent Canadian Radar". 


Sir Jack Drummond Memorial Fund 


luHouam the raising of funds for a fellowship in 
memory of the late Sir Jack Drummond has not yet 
been terminated, sufficient money has already been 
accumulated for an award to be made available as 
from October 1. The fellowship will be worth £900 
& year, tenable m the first instance for one year, and 
will be for research on nutrition, with special emphasis 
on human nutrition, to be conducted in, or in aasocia- 
tion with, & university or research 
Institute of similar standing. The award may be 
made to a comparatively young scientific worker 
provided he has reached a stage at which he can 
undertake mde ent work. Further mformation 
can be o from Dr. B. Ifor Evans, Provoet of 
University College, Gower Street, London, W.C.1. 


New Butlding for the Radio .Research Station 


Ow May 10, Dr. R. L. Smith-Rose, director of 
radio research in the t of Scientific and 
i e first sod on the site of a 
new building being erected at the Radio Research 
Station, Ditton Park, Slough. This occasion marks 
another step m the '8 post-war plan for 
e considerable extension in the programme of research 
conducted under the advice of the Radio Research 
Board. The gite is in the grounds of the Admiralty 
Compass Observatory at Ditton Park, where nearly 
100 acres have been available for field experimental 
work for many years past. In addition, the Ministry 
of Works has purchased another 100 acres of the 
neighbouring farm. This additional land has been 
acquired mainly to ensure that the whole aite is kept 
free from undesirable electrical mterference with the 
radio research work. A very small portion. of it may 
be used for further experimentel work; but apart 
from this, the additional land will continue to be 
available to the farmer. The buildmg has been 
designed by the architects of the Ministry of Works 
Js Pan st i a cl cgi 

Station. A two-story administrative blook 
Ki alae gonna nese AEE o ua Su Cue, 

services are concentrated at one end of 
aa The scientific and technical laboratories 
pit Ba magi pi iai building with a main 
block and four spurs, the ends of which open directly 
on to the fleld, which is regarded, for radio experi- 
ments, a8 & continuation of the laboratory working- 
space. Every effort is being made to restrict the 
metalwork installed in the fleld ao that the minimum 
of disturbance is caused to experimental work. In 
order to reduce to the minimum the radio mter- 
ference from the ignition systems of motor trafic, 
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the building site is more than 200 yards from the 
nearest road; and most of the working parta of the 
fields in use are nearly half a mile from any public 
road ing vehicular traffic. In oases where the 
research work is of a type that cannot be conducted 
eee Face ee ee ies 
number of huts of a ae hag pier 
nature. The present of the Radio 
Station, all in temporary &ooommodation, is just 
over & hundred, and it is expected that this will be 
considerably increased when the new building is 
ready for ocoupetion. 
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Metallic Corrosion: an Instructional Alm 


A 16-mm. coloured film entitled ‘Corrosion in 
Action", originally made in the United States under 
the auspices of the International Nickel Company, 
Inc., is now available in Britain and can be borrowed 
for educational or other purposes from the Mond 
Seren Co y, Ltd. (Thames House, Millbank, 

S W1) ). du dm ou A 
ee Gee ee ee d 
British. consumption, the mam change being a new 
sound-track with an English-aooent commentary. 
Each topic begins from first principles but rapidly 
builds up to mtermediate and even level. The 
economic importance of the corrosion of 
metals is first explained, and then & short historical 
survey leads to a diagrammatic explanation of 
electro-chemiocal corrosion, oxygen being emphasized 
as a promoter of cathodic reactions. The arrange- 
ments of metals in their electromotive series intro- 
duces & discussion of galvanic action in terms of 
potentials, current density and area effecta, and this 
is shown in a series of laboratory testa utilizing 
oolour-ohanging which detect the existence 
of anodic and oethódio corrosion products. Paassivity 
and protective films are demonstrated by & series of 
pana experiments, indicating how important the 
film can be in some instances. Local shielding and 
the damage resulting from it are followed by a section 
comparing the mechanism of corrosion of various 
materials. The film ends with illustrations of the 
measures that can be taken to minimize corrosion 
and the importance of choosing materials in the light 
of the full knowledge of the many factors in individual 
corrosion. problems. 


Agricultural History Review 


Wrrurw a year of its inauguration, the British 
Agricultural History has issued the first 
volume of its official publication, the Agricultural 
History Review. The Society was founded to bring 
together thoes interested in agriculture as a living, 
historical process, whether ther sphere of activity 
lay in academic institutions or in the countryside. 


The new publication should do much to promote this ' 


aim, and its & ce 18 timely in view of the rapid 
changes that have been taking place m rural life and 
practice during the mid-twentieth century. Hach 
rage will contain a number of articles embodymg 
original research in agricultural history, together with 
shorter notes and commenta, a bibliography and 
book reviews. The following titlea of the articles m 
the first number, each of which is contributed by a 
well-known specialist, give some idee of the scope of 
the publication and the potential wealth of suitable 
subject-matter: some traditional farming beliefs m 
the light of modern science ; the poll tax and census 
of sheep, 1549; the Isle of Axholme before Ver- 
muyden; agricultural returns and the government 


NATURE . 


895 


during the Napoleonic Wars; & Cornish farmer in 
Ontario, 1830-71. The Review is issued only to 
members of the Society (ojo Museum of English 
Rural Life, 7 Shinfleld Road, Readmg; 1 guinea & 
year). The first number contains sixty-four pages, 
and at least two issues annually are anticipated. 


Bird Study 


_ As in every other ecience, progress in ornithology 
is very t upon publication. ‘This pomt is 
well b t out by Major-General H. P. W. Hutson, 
ahairman of the British 'Trust for Ornithology, in the 
foreword to & new journal which hag reoently been 
launched by the Trust (Bird Study, 1, No. 1; March 
1954). The first issue contains an article by J. F. 
Monk on the breeding of the greenfinch and another 
by D. Lack describing observations made on robin 
Ee in Oxford and south Devon. The Rev. 
H. T. Hartley has contributed & stimulating and 
unusual article on back-garden ornithology which 
should be most encouraging to would-be bird 
observers. The journal also contains & section illus- 
trating recent activities of the Britiah Trust for 
Ornithology. The production of this Journal is of 
good standard, although one misses the attractive 
photographs which have become & marked feature of 
other bird journals. 


Institution of Mining and Metallurgy: Awards 


Toa Institution of Mining and Metallurgy has 
recently made the following awards: Gold Medal of 
the Institution, to Mr. i Lewis, president of 
the Fifth Empire Mining Métallurgioel Congress, 
in recognition of his long and distinguished services 
to the mining and metallurgical industries of Aus- 
tralia ; The Consolidated Gold Fields of South 
Limited, Gold Medal, to Dr. J. S. Webb, for his work 
on the development of geochemical prospecting 
methods; Ths Consolidated Gold Fields of South 
Africa, Limited, Premium of Forty Guineas, to Mr. 
Tira er Ve a grea de EE 
in Kimberley, South Africa (Trans., 62) ; 
Olaudet Student's Prize, to Mr. T. A. Henderson, m 
his part authorahip of the paper on some exploratory 
experiments on the formation and oontrol of mag- 
netite during copper smelting operations (Trans., 62) ; 
Wiliam Frecheviüle Student's Prise, to Mr. C. L. 


 ,Hall, for his part authorship of the paper on labor- 
atory testa on the concentration of witherite from 


the northern Pennines by froth flotation (Trans., 62). 
Honorary membership of the Institution has been 
conferred on Mr. Thomas Pryor, past-president of 
the Institution, in recognition of his services to the 
Institution and to mining education. 


Nuclear Physics Conference In Glasgow 


Aw international conference on tal and 
theoretical nuclear physics will be held im the 
nt of Natural Philosophy of the Univermty 

of Glasgow durmg July 12-17, under the general 
of Prof. P. I. Dee. This conferenoe is 

sponsored by the International Union of Pure and 
Applied Physics and the United Nations Educational, 
Scientific and Cultural Organization, and is one of 
similar conferences on various ios which are held 
each year in & country of the United Nations Organ- 
ization. It is fitting that Glasgow should be chosen 
as the meeting place, as this year has seen the 
opening of the new Nuclear Physics Building, 
housing, among other apparatus, the largest syn- 
. ‘There will be about three 
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hundred delegates to the conference, representing 
twenty-six different countries. During the conference 
lectures will be given on the outstanding problems 
of nuclear science, with particular reference to the 
p layed by mesons in nuclear forces, and. it is 
Gel ties tie intecshanae ot irano and iden 
between physicists from different parte of the world 


will result m some of these problems being solved. 


Further information can be obtained from the 
secretary of the conference, Dr. K. G. MoNeill, 

ent of Natural Philosophy, University, 
Glasgow, W.2. 


Colontal Service: Recent Appointments 

Taa following appoimtments have recently been 
made in the Oolonial Service: G. W. Anderson 
(agricultural officer, Zanzibar), agricultural officer, 
Uganda; R. N. Coster (agricultural officer, Fiji), 
agricultural officer, Sierra Leone; M. Lunan (agri- 
cultural officer, Tanganyika), -egional assistant 


Jamaica), government chemist, Jamaicas; E. W. 
March (conservator of forests, Jamaica), conservator 
of foresta, Nigeria; J. D. Arnead (medical officer, 
grade B, Trinidad), pathologist, grade B, Trinidad ; 
W. R. E. Nanton (agricultural officer, Granada), 
superintendent of agriculture, Windward Islands ; 
B. C. Akehurst and H. W. Mitchell, agricultural 
officers, Tanganyika; J. R. -Watkmas, geologist, 
Ugandas; Miss M. M. Bools, pethologist, Sierra 
Leone; Miss H. T. Brash, soil survey officer, Gold 
Coast; A. E. Green, senior British laboratory tech- 
nician, Rockefeller Foundation Regional Virus 
Laboratory, Trinidad; D. P. Himton, agricultural 
officer, Northern Rhodesia; H. W. Ord, economist/ 
statistician, Kenya. 


Announcements 


Pror. B. F. J. SagoNLAND, director of the Bernard 
Price -Institute of Geophysics and 1o- Prioe 
professor of m bs in the University of the 
Witwatersrand, has been ted deputy director of 
the Atomic Energy Establishment, Harwell. 


“Dr. D. B. SPALDING, University demonstrator in 
engineering in the University of Oambridge, has 
been appointed to the University of London reader- 
ship in applied heat tenable at the Imperial College 
of Science and Technology. 

A REESAAROH Boholarehip worth £400 a year for 
two years has been offered by the Alummium 

Association to encourage and facilitate 
research in the application of light alloys to ship 
construction. The scholarship will be administered 
by & committee of the Institution of Naval Architects, 
and it is to make an award in September this 
year. i of entry, which closes on 
June 30, oan be obtained from the Sesretary of the 
' Institution, 10 Upper Belgrave Street, London, 
8.W.1. 

THe Bermuda Biological Station has recently 
received a grant covering & period of five years from 
the United States National Sclence Foundation. 
These funds, which are immediately avaiable, will 
Do ara E ee 
spece, living expenses or ecung facilrties 
required while at the Station ; Spp ioanen for aid 
in purchasing equipment or travel expenses 
may also be considered. A booklet describing the 
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Bermuda Biological Station, and application forms 
for the fellowships, oan be obtained from the director, 
Dr. Wiliam H. Sutoliffe, jun., Bermuda Biological 
Station, St. George's West, Bermuda. 


Tas centenary of the birth of Henri Poinoeré, 
ma&thematician and phil , wil be oelebrated 
in Paris during May 15-17. Further ceremonies will 
be held in Nancy on May 22 and later m Onen. 
Further information can be obtained from Le Comité 
d'organisation du Centenaire, Amis de l'Éoole Poly- 
technique, 17 rue Descartes, Paris 55. 

Tma Meteorologische Gesellschaft in Hamburg 
wil be holding a meeting in Hamburg 
October 4—6 in honour of the centenary of the birth 
of G. Hellmann. Papers not longer than fifteen 
minutes in duration will be read, and such oon- 
tributions must be submitted (with a short summary) 
not later than July 1 to the Meteorologische Gesell- 
schaft, Bernhard-Nocht-Straase 76, Hamburg 4, from 
whioh further information oan be obtained. 


Enni ge T ue s ci a 
school in organic chemistry in ds) 
College, Dublin, during July 6-9. Four lectures will 
be given on the fundamentals of the subject and two 
lectures on each of the following: newer methods 
and reagents; electrophoresis; analysis; distil- 
lation; chromatography; and spectrophotometry. 
The feo for the course is one guinea for members 
of the Institute and two gumeas for non-members 
10s.). Lhnoation forme and further 
information oan be obtained from the Secretary, 
Institute of Chemistry of Ireland, 18 Ely Place, 
Dublin. 


Tam Royal Institute of Chemistry is arranging a 


symposium on recent advances in the and 
industrial applications af cellulose, to be held in the 
University o 


St. Andrews during June agony 2. 
will 


cations of ; 
mformation oan be obtained from the Assistant 
Secretary, Royal Institute of Chemistry, 30 Russell 
Square, London, W.C.1. 


A OONFHEHNGH on soil microbiology will be held 
at Purdue University during June 21—24, sponsored 
by the American Society of Agronomy, the Soil 
Science Society of America, and Purdue University. 
There will be major sessions on the following topics : 
physical properties of soils as affected by microbial 
activities ; soil organic matter mamtenance ; organic 
matter transformations ; and frontiers in soil micro- 
biological research. Further information oan be 
obtamed from Lewis W. ey Pent eae 
Station, Beltsville, iue igo 

Fory years 
oxide-coated S e was payee tae ASA E 
this the Société Française des Ingénieurs 
Teobniciens du Vide is an international 
convention to be held d sep Sores June 24-25. 
The wil be in six parte, deahng with 
the {following topioe: metal base; carbonates and 
coating process; emission theory of oxide-coated 
cathodes; definition of the cathode properties ; 
special cathodes ; and stability of emisstve properties. 
The texts of the papers to be read will be published 
in & special issue of the journal Le Vide. Further 
information can be obtained from the Société 
Française dea Ingénieurs Techniciens du Vido, 44 rue 
de Rennes, Paris 6°. 
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THE TRAINING 


DISCUSSION on the training of biologists, 


dn by the Institute of res , was held 
in London during April 21-22. 


seesion, 
under the chairmanship of Mr. LI F. Wolfenden, 
vioe-chancellor of the University of was 
opened by Miss R. Hemmings (Girls’ High} ohoo), 
Burton-on-Trent). She stressed the poor background 
from which the majority of the pupils at mamtamed 
schools come, and their ignorance, when they leave 
the primary schools, of any foreign language or 
mathematics, and of the principles of clear thinking. 
These deficiencies make the process of giving them a 
broad education both slow and diffücult, and this m 
its turn reeota on the teaching of science. The careers 
which the girla follow vary widely; but teaching is 
not favoured. Mr. G. B. Hmdle (King’s Norton 
Grammar School for Boys) spoke of the great im- 
provements that have taken place durmg the past 
twenty-flve years in laboratories, text- and the 
technique of teaching. This has been accompanied 
by & big increase in sixth-form numbers, and at 
King’s Norton the use of the science sixth as & school 
of liberal education is encouraged. Mr. Hindle felt 
that profeasional biologists of the experimental type 
could be made if one started at the sixth-form level 
or even later, but that the ing of fleld naturalists 
should begin much earlier. The shortage of qualified 
staff 1 an obvious difficulty, and while ib was his 
opinion that pass-d men were seldom of much 
use for sixth-form work, they could be helpful in the 
middle school. 

Mr. W. H. Dowdeewell, describing conditions at 
Winchester College, said that biology is not begun 
until the saixth-form stage is reached, and this works 
well, at least with fairly able boys. Much emphasis 
13 placed on fleld-work, about one-seventh of the 
total class-time bemg spent on this. A great handicap 
in making the subject live is that text-books, 
although so full of facts that they are difficult to 
read, do not treat the organisms as living creatures ; 
they describe, for example, an abstract ‘earthworm’, 
m apparent ignorance of the fact that there are in 
Britain about a dozen lea of different structure, 
habits and distribution. Mr. O. Bibby (College of 
St. Mark and St. John, London) balanced the wide 
range of initial knowledge of his students, from zero 
to degree standard, against the great freedom which 
the training colleges have to arrange their own 


courses. 
The t discussion ranged over a wide 
fleld. Points which were made by more than one 
speaker were that a chief duty of schools is to give 
a liberal education, and that many teachers 
much too closely to the syllabus and the text-book, 
in the mistaken belief that that is the only way to 
get their pupils through examinations. In answer to 
& question, Dr. G. E. Fogg said that the present 
over-production of  pase-degree and  third-clase 
honours men unsuitable for teaching is not so 
as had been predicted. 

t the next sesion Dr. R. K. 8. Wood (Imperial 
College of Science and Technology, London) gave a 
summary of the replies received to a questionnaire 
recently circulated by the Institute of Biology to 
heads of university departments. About two-thirds 
of the botany dpud zoology departments replied, and 
in nearly all there is some specialization in the final 
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year; but while in botany the number in which 
some choice is given is about the same as that m 
which all the special courses are compulsory, in the 
majority of zoology departments the student has 
some choice. A slight majority of the zoological 
heads think that this specialization ought to be 
reduced to a minimum; but nearly all the botanists 
&ooepb ib as Inevitable and desirable. 

Undergraduate courses in botany, plant Pe 
and zoology were dealt with by Dr. J. Heslop- 
Harrison (University College, London), Prof. F. G. 
Gregory (Imperial College of Science and Technology, 
London) and Dr. J. A. Kitching (Univermty of 
Bristol), respectively. All three liked their students 
to have read chemistry, physics and mathematics 
instead of biology at school, although Prof. Gregory 
restricted this preference to those who would become 
research workers. Dr. Heslop-Harrison aaked if it 
would not be better for future teachers and such-like 
to read pass degrees, so that all honours students 
could stay on and do postgraduate work. Prof. 
Gregory made a plee for the education of biological 
adiministratora—an important and increasing class. 
Dr. Kitahmg described the course at Bristol, where 
systematic zoology is compreesed into one year and 
much attention is given to fleld-work and "such 
special subjects as cytology and embryology. 

Prof. J. F. Daniell: (King’s College, London) spoke 
on the other biological subjects and described the 
two ways of teaching biochemistry: as an under- 
graduate subject ,to studentas who have physics, 
chemistry and mathematics but know no biology, 
and 48 & uate course for chemists or bio- 
logists. said. that the outstanding problems are 
the failure of the universities in general education 
and of the schools to attract outstanding teachers. 
A partial reason for the second of these was given in 
the discussion when Mr. D. A. Sturdy 
(Felsted School) said that if the universities do not 
want the sahools to teach biology it is unlikely that 
the schools could attract good teachers. Prof. F. R. 
Winton (University of London) said that studente 
must be allowed to study a subject when they are 
Interested in it, & view which was applauded, and 
Dr. Wood that if biology were excluded from the 
schoola there would soon be no biologista. Mr. 
W. B. Yapp (University of Birmingham) said that 
the trouble with insisting that future biologists 
should read istry, physics and mathematics in 
the arxth form is that the Advanced Level syllabuses 
in these subjecta do not contain the material which 
they need. 

The third seesioh dealt with biology m technical 
oolleges. Mr. S. A. Smith (London School of Hygiene 
and ‘Tropical Medicine) described the courses for the 
examinations of the City and Guilds Institute and of 
the Science Technologists Association, and Dr. H. F. 
Steedman the ial courses in biological technology 
which are run m the University of Glasgow. Both 
types of course were welcomed by ers from 
the floor. Prof. I. A. Preece (Heriot-Watt College, 
Edinburgh) spoke on the need for a National 
Certificate im Biology, which would give & more 
theoretical qualification for such teabnicians as those 
responsible for routine testing in factories. Miss 
J. E. Heriot ighton Technical College) spoke on 
the difficulties Bupoeeses of technical colleges in 
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their degree work.  In'& lively discussion which 
followed, there was rb for the idee of a National 
Certificate, and the ties in training isolated 
technicians, miea i those in schools, were streesed.. 


The final seasion dealt with postgraduate training. 
Summarizing the plies to the Institute's ‘question- 
naire, Dr. Wood that few te givo any 


Bi and that neither 
m botany nor zoology is it common for there to be 
concentration. of the main resources of & department 
on a narrow field of inquiry. Dr. G. E. Fogg (Univer- 
sity College, London) described a postgraduate course 
in microbiology, and Dr. G. Brownlee (King's 
College, London) a similar course in pharmacology. 
Both these consist of lectures and practical work. 
Prof. V. B. Wigglesworth (University of Cambridge) 
spoke on the Ph.D. and gave as his opmion that, m 
spite of ita obvious disadvantages, this degree is on 
the whole worth while; but that employers should 
not insist on it. He deprecated the publication of 
theses, and Sir James Gray im the discussion went 
further and recommended their abolition. Dr. J. Y. 
Bogue (Imperial Chemical Industries, Ltd.) included, 
in his summary of the qualities which are desirable 
in the industrial research worker, e first-class educe- 
tion in the broadest sense, an ability to handle 
technicians and an ability to write English. The 
importance of the last was streased by & number of 
speakers in the discussion, and other pointe that 
were made were that there might be for part- 
time postgraduate courses, and that wor who do 
not live in university towns are greatly handicapped 
by lack of library facilities. ‘ W. B. Yarr 


MOLECULAR REARRANGEMENTS 
IN ORGANIC CHEMISTRY 


Cy T E 

t of Queen Mary College, London, 

ta in Organic Ohem- 

istry’. Prof. D. H. Hey took the chair. The seven 

contributions covered those features of molecular 

rearrangements which are of current mterest and 
stimulated a lively discussion. 

Prof. 8. Winstem described his investigations of 
1:8 and 1:2 shifts in carbonium ions. 
Roberts and Lee! had established the existence of a 
1:8 hydrogen shift in the non-classical norbornyl 
carbonium ion; Prof. Winstein has found that the 
hydrogen shift doeg not accompany formation of the 
ion but occurs in a subsequent step. The first ion to 
be formed is the non-classical pue (D, and the 
subsequent migration involvée as Intermediate either 
the nortricyalonium ion (IL) or the alternative 
structure (III). Prof. Winstein fhvoured the latter 
alternative. He then descnbed experiments in the 
cyclohexane series which demonstrate the possibility 
of &nohimerio assistance of ionization by adjacent 
hydrogen atoms, the ionization of appropriate oyolo- 
hexyl esters occurring more rapidly than would be 
anticipated and with a 1: 2 shift of hydrogen. 

.In the subsequent discussion, Dr. H. Cardwell 
suggested that anchimeric assistance by adjacent 
hydrogen might be general in Syl solvolyses and 
pointed out that, 1f this 
were so, a statistical 
carrection should be ap- 
plied to observed solvo- 


lysis-rates, depending : 
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(1) (1x) 


on the number of hydrogen atoms able to partici- 
pete. This idea was criticized by Prof. Winstein 
on experimental grounds. Prof. H. C. Longuet- 
Higgins gave theoretioal reasons in support of the 
structure (IIL) for the norbornyl intermediate. Prof. 
M. J.8. Dewar emphasized that, although anchimerio 
assistance of solvolysis implies greater stability of 
the x-complex form of a carbonium compound with 
the claasioal form, the converse is not necessarily 
true. After further discussion, the consensus of 
opinion seemed to be that anohimerio assistance of 
solvolysis by hydrogen does not occur, exoept in 
special cases, but that the n-complex ions with 
hydrogen in the non-classical position are’ probably 
more stable than isomerio classical structures. 
Prof. O. W. Shoppee discussed the stereochemistry 
ta in terms of the mechanism 


of Wagner rearrangemen 
suggested by Ingold and . In the 
ment (IV), inversion oocur at both carbon 


atoms a,B, and retention of configuration in the 
migrating group R. Prof. Shoppee described a 
number of rearrangements in the sterol series, 
involving migrations of groups or ring contraction, 
where the producta obtained depend on the stereo- 
ahemical configuration of the ing materials and 
can be predicted on the basis of the theory. 


BC R 

= Oa—O2 — 

fe N a E 
(Iv) 


Prof. Winstein pointed out that these conclusions 
are somewhat too rigid; while the configuration of 
R is invariably retained, and while O4, and Cs oom- 
monly undergo inversion, cases are known where 
retention of configuration can occur. He pointed 
out that the stereochemical course of the reaction 
depends on the timing of the individual processes ; 
in particular, exclusive inversion at Cg oocurs as a 
rule only when there is anchimeric assistance of the 
ionization. of X. 

Dr. W. J. Hickinbottom then described a number 
of investigations into the course of rearrangements 
of epoxides and related glycols. These were inter- 
preted m terms of the current carbonium ion 


mechanism. Interesting new reactions are the 
formation of allylic alcohols from ides in the 
De ee un y substituted: 


and 1:2-ghyools into lower ketones and 
Oo These Es were interpreted aa follows : 


XK Som BK XO 


M» 0 t HOM, x — onr- H — MeO.OHO + Me,C—CH, 
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Whether or not the rearrangements of epoxides take 
place via intermediate glycols is being investigated. 

The second seasion was devoted to aniono : 
Prof. W. G. Young described the reactions of l 
&loohol derivatives with thionyl chloride. Under 
conditions where intervention of chloride ion is 
avoided, the reactions proceed with rearrangement 
via cyolio transition states (Spi mechanism), for 
example : 


MoOH—OH-—OH,—O0800l -» . NUN 


In the presence of chloride ion, an alternative Sy9 
reaction leads to chloride. By suitable 
choice of the reaction conditions, either unrearranged 
chloride, or rearranged chloride, can be obtained. 
An Syl reaction can also be observed in ioniri 
solvents, the product from either isomerio aloohoi 
then being an identical mixture of the two chlor- 
ideg. 

Dr. E. A. Braude reviewed the historioal develop- 
mant of the oonoept of anionotropy, and. emphasized 
the role of acid catalysis. He then described a 
reinvestigation of the rearrangement of a-phenylallyl 
p-nitrobenzoate into eomnaznyl p-nitrobenzoate in the 
presence of isotopically labelled p-nitrobenzoic acid 
in chlorobenrene solution. It was shown that the 
reaction occurs by two distinct paths, one involving 
an internal rearrangement (cf. (IV)) and one a 
bimolecular reaction with the added acid. Both 
reactions are catalysed by acid. Dr. Braude concluded 
that no free allylic cations are involved as inter- 
mediates, the bimolecular process being of the Sy? 
type ; and that free allyl cations are probably not in- 
volved in anionotropy (see also Nature, May 8, p. 863). 

Prof. 8. Winstein criticized Dr. Braude’s oon- 
clusions on the grounds that free ions cannot in any 
event occur in the solvent used, and that the work 
described is consistent with the mitial formation of 
&n ion-pair, which oan either rearrange by ‘internal 
collapse’ or react with p-nitrobenzoio acid. He 
thought that free ions might well pasticipate in more 
polar solvents. A lively discussion followed, on the 
distinction between ion-pair mechanisms and mech- 
anisms involving cyclic transition-states. The 
conclusion appeared to be that ion pairs and 
covalently bound  cyolio intermediates are not 
qualitatively distinct, but form extremes in a graded 
series (cf. the relation between covalent and ionio 
bonds). In this case the experimental evidence does 
not lead to a clear distinotion. 

The final seasion dealt with rearrangements in the 
aromatic series. Prof. E. D. Hughes outlined a 
general classification of reactions in which groupe 
nigrate from the side-chain to the nucleus in an 


‘eaction of aniline with sulphur trioxide, as examples 
f the latter. 

Prof. M. J. 8. Dewar outlined the various types of 
'earrangernents that occur in aromatio systems, and 
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emphasized the diffloulty of determining whether or 
not they are intramolecular. If they are, classical 
mechanisms will not suffice, for the rearrangements 
often occur between widely separated centres. He 
outlined the z-complex mechaniam for such processes 
and applied the idea to the of 
N-bromoacetanilide and of hydrazobenzenes. Fresh 
i evidence was cited which 

that the former reaction is mtramolecular; and a 
general survey of the available evidence was 
held to support the mechaniam in the case of 
hydrazobenzene derivatives. In the sub- 
sequent discussion, his conclusions conoern- 
ing the mechanism of the N-bromoacet- 
and strongly 

It was generally agreed that the sym- 
posium had been of value both in presenting various 
points of view and in clarifying ideas. A remarkable 
measure of agreement was reached on most of the 
controversial iasues. 

M. F. Anse 
M. J. B. Dewar 


1 Roberts, J. D., and Lee, O. O., J. Amer. Chem. Soc , 73, 5009 (1961). 
! Ingold, O. K, and Shoppes, O. W., J. Chem. Soo., 365 (1928). 


` FRICTION IN RELATION TO 
RHEOLOGICAL PROPERTIES 


LTHOUGH a number of theories of solid friction 

have in the past been proposed, the one which 
has been most fruitful and most widely m 
recent years is the adhesion mechaniam of friction 
originally developed for sliding metals. According 
to this model, metals, when placed in contact, touch 
only at their high spota, and the local pressures are 
usually sufficient to produce plastic flow. At these 
regions strong adhesion occurs by & proceas which 
may be called oold welding. The strong junctions 
thus formed must be sheared if sliding is to ocour, 
and this is primarily the source of the frictional 
resistance. With metals the deformation of the 
asperities is primarily plastic. Under these conditions 
the area of contact is rtional to the load and 
independent of the size of the bodies, so that 
the friction, too, is proportional to the load and 
independent of the ae of the bodies (Amontons’s 
laws). 

The reality of junction formation is, shown by 
examining the friction tracks, which vide clear 
evidence of welding and shearing. is raises the 
interesting question as to why normal adhesion is 
not observed between metals. Although oonteminant 
films may be partly responsible, the main effect 
appears to be due to released elastic streases which 


"peel the surfaces apart as the joining load is removed, 


BO that littl or no normal adhesion is detected. 
With soft ductile materials such as indium, where 
the metal can take up changes in shape of the surfaces 
as the load is removed, large adhesions are observed. 


` Clean Metals and the Influence of Oxide Films 


If metal surfaces are thoroughly denuded of oxide 
films, Amontons’s laws no longer hold. Because the 
surfaces are olean, they adhere stro wherever 
they touch and the aliding process i produces 4 
very marked growth of junctions. Under favourable 
conditions, Junction growth may proceed until the 
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whole of the geometrio area is in intimate contact. 
Gross seizure ooours and ordinary sliding is almost 
Impossible. The presence of small amounts of oxygen, 
however, enables sliding to occur and the friction is 
essentially the same as for surfaces prepared in the 
atmosphere. i 

The detailed effect of the surface oxide Him 
depends upon the relative rheological properties of 
the oxide and the metal substrate. If the oxide is 
hard and the substrate soft, the condition is like a 
layer of ice on mud. Penetration takes place readily 
and good metallic contact occurs. The friction is 
high and the surface damage heavy. If, on the other 
hand, the oxide is ductile and can flow with the 
deformed underlying metal, it is better able to main- 
tain its Integrity. The friction and 
may be small for moderate deformation; for 
sufficiently heavy deformations the surface film may 
be ruptured with & corresponding increase in friction 
and wear. 

The behaviour of alumiminm is of particular 
interest sinoe the oxide is hard and the metallic 
substrate soft. , a8 we should expect, 
the thin natural oxide film offers little protectian to 
the underlymg metal. Some improvement may be 
obtained by artificially moreasing the thickness of 
the oxide film by anodic oxidation. These films are, 
in fact, more resistant to rupture than the natural 
fllma. uice E cura A Retina 240) 
and the friction and surface-damage are small. With 
increasing load the films first fail-m tension as a 
result of the tangential frictional forces produced 
during sliding. At greater loads groes disintegration 
of the film occurs. The frictional properties of the 
films depend on the surface roughness. In addition, 
their porosity may play an important part in trapping 
lubricant and so reducing the friction and wear m 


5 i Brittle Solids 


The two main features of the theory of metallio 
friction are that cold welding occurs at the interface 
and that, because plastic flow takes place, the area 
of contact is proportional to the applied load. With 
brittle materials ib would seam at first sight that 
neither of these conditions is applicable. A detailed 
WT arpa however UE tho DoI eee ceca 
the individual regions of contact are sufficient to 
prevent brittle fracture and there is considerable 
plastic flow at the interface. As a result, although 


, the mechanism 
derived for metals is applicable; the friction is 
proportional to the load and of the same order of 
magnitude as for metals. 

The high pressures existing at the pointa of real 
contact also play a very important part in boundary 
lubrication. The lubricant film which is sheared 
during sliding is subjected to pressures pbi ee 
to the yield pressure of the metal (for about 
200,000 lb./ag. in.) Under these conditions, the 
resistance of the film to sheer and penetration is 
enormously increased. 


Plastics and Fibres 


Other classes of materials to which the adhesion 
mechanism of friction may be applied are long-chain 
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polymers, plastiœs and fibres. The deformation of 
these materials is not, however, as clearly defined as 
for metals. At high loads the area of real contact is 
roughly proportional to the load, so that Amontons’s 
laws are obeyed. At light loads this is no longer so. 
The coefficient of friction is no longer constant but 
increases steadily as the load is reduced. Interfero- 
metric studies show that the deformation of the 


I pe of the specimen and 
on the number of points of contact. Because of this, 
the friction across fibres may be very different from 
the friction along them. lf the material shows 
ee SE ox lapis ae cosgrsedie 
given. load morease with the time of loading and 
there ig & oorresponding time dependency in the 
friction. 

These and other issues relating elastic, plastic- and 
visoo-elastio properties of materials to therr frictional 
behaviour were discussed at a symposium convened 
by the British Society of Rheology on February 26, 
on "Friction in relation to Rheological Properties". 
Dr. L. R. G. Treloar presided the three main 
papers were given by Dr. D. Tabor, on the “Effect 
of Some Physical and Rheological ies on the 
Friction and Lubrication of Solids’’, Dr. H. J. Howell 
on ‘Friction and Surface Deformation in Fibres” 
and Dr. F. H. R. Wright on ‘Frictional Behaviour 
of Anodic Films on Aluminium Surfaces’. 

D. TABOR 


* a 


SCIENCE IN THE UNITED STATES 


HE sixth of the annual reviews produced by 
the British Commonwealth Scientific Office in 
North Amerioa, entitled ‘Science in the U.S.A. for the 
Year ended June 1958’’*, follows muoh the same 
lines a8 that for the year ended June 1952, whioh 
was the first to be openly published (see Nature, 172, 
282; 1953). In ite sections on the expenditure of the 
Federal Government on research and development, 
on industrial research and development, and on 
i I and non-profit research, it draws ex- 
on tagued by the National Science 
Foundation. A section on scientific and technological 


" man-power is likewise based on two reporta, “Student 


Deferment and National Manpower Policy” and “A 
Policy for Scientific and Professional Manpower’, 
iasued by the National Manpower Council; these are 
to be followed Ly a third, “A. Policy for Technical 
and Skilled Manpower”. The second of these reports 
estimates that, of the five millions now engaged in 
scientific and professional work, more than a million 
are teachers, nearly a million are in medical 
and health services and more than & million are 
I ; but of 155,000 workers in natural goienoe, 
about 15,000 are engaged in fundamental research. 
Shortages in different branches of science are 
as qualitative as much as quantitative, it is 
recommended that no attempt should be made to 
urge school leavers to turn to particular branches of 
study in conformity with a predetermined national 
licy. Instead, expansion over the whole fleld of 
j education is suggested, so as to overcame the 
pa a OR EU A Int Co TON angina Jua Se. 
Unie Kungdom Scbentifio 
BSolentifico Laatecn 
Liaison 


Apstrelian Mew Zealand Solentifioc 
OMOR yea Afnoan Solentifis 
(London : O., 1054.) 25. net, 


Lisbon Office) Pp. iv-r44. 
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shortages without destroying the overall balance 
between different disciplmes, and employment prac- 
tices which cause inefficient utilization of professional 
man-power, especially in engineering, are deplored. 
the year, new restrictions were placed on 
the flow of unclassified reporte from the Department 
of Defense, which is itself fmanomg more than a 
third of all scientific research in the United States, 
and these are likely to impede the free exchange of 
technical information between the United States and 
other countries. On March 16, 1953, the two original 
ee centres of the Department of Defense 
ted to form the Armed Services 
Technical Information Agency. This Agency is 
expressly forbidden to make even unclassified 
material available exoept for military purposes, and 
those engaged in defence research are entitled to 
receive material only in those subject categories for 
which they have proved a need. Furthermore, the 
Agency 18 not to undertake the direct collection of 
information from foreign sources or to disseminate 
information to foreign governments, ther nationals 
or representatives. Much of the unclassified material 
1s afterwards published; but now that the services 
provided by the Technioal Information Division of 
the Library of are no longer available to 
foreign countries, delays of twelve months or more 
may be experienced before such information becomes 
available. The report pointe out that direct exchange 
between institutions may now be the best avenue 
still open through the International Exchange 
Service at the Smithsonian Institution; this, how- 
ever, is Irmited by the amall funds avaiable and the 
consequent necessity of using the cheapest form of 
freight transport, with delays normally of several 
months. 

It is not too difficult, however, to obtain un- 
classified reports from some Federal departments. 
The Atomic Energy Commission has always fully 
implemented the charge laid upon it by the United 
States Atomic Energy Act “that the dissemination 
of [unclassified] scientific and technical information 
relating to atomic energy should be permitted and 
encouraged so a8 to provide that free interchange of 
ideas and oriticism which is-easential to scientific 
progress’, and the report directs attention to the 
wide range of the physical and biological sciences 
covered by the publications of the Oommission and 
listed in Nuclear Sotence Absiracts. Expenditure on 
the Commission’s p e during the year ended 
June 30, 1958, is estimated at 4,000 million dollars, 
of which about 800 million waa spent on research and 
development. Most of the section deelig with 
atomic energy in this report is concerned with the 
development of nuclear power for mdustrial or 
domestic In a statement issued on May 
26, 1953, the Commission proposed interim legis- 
lation to permit non-government ownership and 
operation of nuclear power facilities, the use and 
transfer of fissionable and by-product materials under 
suitable safeguards, and the ting of more hberal 
petent ova than 18 mper t present. It also 
proposed to allow research and development on 
specific power projecta to be undertaken in the 
laboratories of the Commission, and that a 
greasively liberalized mformation policy sh be 
applied in the power reactor fleld. The objective of 
this policy is to further the development of nuclear 
planta which are economically imdependent of 
government commitments to purchase weapons-grade 
plutonium. 
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During the past year it has become evident that 
commercial rain-makers are losing business, but 
interest and activity in the physics of ram and cloud 
formation has greatly increased, with the growing 
realization of the importance of tackling fundamental 
physical blems first. Work continued on the 
theoretical and practical aspects of the use of radar 
in cloud detection and of radar echo-mtensity 
Measurements in the estimation of rainfall. The 
importance of coalescence as a mechaniam in rain 
formation was increasingly appreciated, and tho 
report notes & more positive attitude on the part of 
the United States Weather Bureau toward cloud 
seeding : experimental work was to start this spring 
in the State of W 

In radio astronomy, and Puroell'a discovery 
of hydrogen-line radiation from outer space has not 
been followed up, although the Carnegie Institution 
of Washington will shortly brmg into operation 
an extended Wurtzberg antenna, with Ewen-type 
receiving equipment. Practically no ‘radio star’ 
work has been done, but three prominent ‘radio 
nebule' have been identified with astronomical 
objects that can be ‘seen’. 

On April 14, 1952, a complete table of assignments 
covering the very-high-frequency and ultra-high- 

cy bands was released, and there is oon- 
siderable activity in the development of ultra-high- 
frequency receivers. The design of the high-power 
Vida stage presents the most diffloult tranamittor 
problem ; and in colour television, while the Columbia 
Broadcasting 8 frame sequential method is at 
present the officially authorized system, the door has 
been left open for any other system that can be 
demonstrated successfully. 

Capital expenditure of the chemical industry 
during the year is estimated at 1,500 million dollars, 
and this includes plant capable of producing 30 
million lb. of orlon & year; 50 million dollars for 
new plant in New Orleans for acetylene, ammonia 
and acrylonitrile, and expanded facilities for the 
production of aureomycin; a 1:8 million dollar 
plant for dextran, a blood plasma substitute; a 
14 million dollar project for defluormated phosphate, 
one by-product of which will be uranium; and 7 
million dollars for & plant for phenol by the now 
eumene process. Plans were also announced to spend 
more than 700 million dollars on new planta in 
Texas, Louisiana, Oklahoma and Arkansas, and 
increasing attention is being focused on the study of 
water pollution and atmospheric pollution accom- 
panye the establishment of heavy industries. 

bably the most interesting development in the 
plastics fleld is the production of new semi- ble 
ion-exchange membranes in two forms, which permit 
the passage of anions or cations, respectively ; it 
appears most improbable, however, that the de- 
mineralization of sea-water by such processes will be 
economically attractive, but with brackish waters 
the position is more promising. 

In fuel technology a final report from the National 
Petroleum Council maintains thé view that neither 
the hydrogenation nor the Fischer-Tropsch process 
approaches a cost competitive with gasolme from 
crude petroleum at 12 cents per U.S. gallon; oil 
shale is the only alternative source that could be 
considered commercially. Sufficient progress is 
claimed with development of low-temperature fluid- 
ized carbonization for the design of a fuli-mire 
industrial unit. Development work on the hydraulic 
transport of fine coal has been completed, and this 
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method is regarded as an eoonomio proposition with 
& 12-in. bore pipe-lme over distanoee of 50-200 miles. 


In building, the report notes the trials made with 
hydraulically ted back-acting diggers thought 
to be suitable for digging foundations and 


system of building, in which the 


pub Eben ee : 


building site x aii gi! 
on its foundations. 
Mu Danger n considerable interest 
been stimulated in the hot-forming and machining 
ee ee alloys, and m electrical 
processes for ping and finishing hard materials, 
and increased attention is being given to the charac- 
teristics of machined surfaces. There has bean an 
enormous growth of research in applied mechanics, 
and growing interest is also noted engineers 
in the science of management and in the application 
of operational research to management problems. 
oe d 
further attention; but phenol — f 
continue to be the only ones of industrial importenoo 
as binders when casting alloys of relatively low 
melting point like those of aluminium. The pro- 
duction of nodular cast iron continues to increase, 
and American foundries are now investigating the 
effect of adding cerium simultaneously with 


placed 


mag- 
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EUROPEAN PRODUCTIVITY 
AGENCY 


FIRST ANNUAL PROGRAMME OF ACTION- 


ve summary ot the distans rogramme of 
action of the European Prod 


published by the Organization for European Economic 
Co-operation, Paris, points out that a campaign to 
inoreage productivity seta both technical and psycho- 
logical problems, the latter being te more difficult and 
important. Some of the sociological effects of techno- 
logical advances may be wholly beneficial, but others, 
such aa the need for the worker to adapt himself to 
new or new trades, may cause temporary 
Individual problems and H careful study. 
Resistance to change is not confined to labour; and 
it is important for it to be known that, under 
uiid een conditions, higher produotivity in the | 
means increased possibilities of employment Rd 
ege &ny temporary risk of technological unemploy- 
n m c 
which allows to fall behind others in the efficient 
use of ita resources. With proper co-operation 
between management and labour, even technol 
unemployment can be avoided, if 
to increase the speed of adaptation to new tasks 
by oe Mii aes and to faclitate 
mobility of labour ousing policy and efficient 
labour-exchange services. nid 
As regards general policy, the summary indicates 
that the Agency sims at giving an initial impetus to 
groups which can show a reasonable chance of oon- 
tinuing and developing with freah sources of support 
and at making these- continuing projects pelf- 
supporting to the maximum extent. The programme 
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is summarized under sir main h : OB o 
economic and problems; technical and 
administrative prob of industry and commerce ; 


employers and employees to the 
scientific study of the selection of workers and con- 
ditions of workers, and the pooling of experience and 
effort in training supervisors 

In applied research and technology, the Agency’s 
task is easentially to supplement what is being done 
in existing institutions, to co-ordmate such research 
and to strengthen the liaison between research and 
industry—for example, by facilitating contacts for 
exchanges of information and views between those in 
charge of the organization and administration of 
research. An essential task will be to improve existing 
channels for disseminating technological Information 
and the study and development of new media. The 
establishment and development of specialized research 
and information centres in the main mdustrial sectors 
will be encouraged, and special attention will be 
given to moreasing technological productivity in the 
building industry. 

The Agency's efforts to mnprove productivity in 
the fleld of food produgtion and agriculture will be 
directed towards the study of the eoonomio organ- 
ization of the farm as a production unit; the factors 
of input in agriculture, horticulture and fisheriés ; 
the marketing and distribution of ut; tech- 
niques in uction processes in these flelds; and 
the exchange of information and techniques of 
communication. 


TRIBUTE TO PROF. ALEXANDER 
LIPSCHUTZ 


HE combined second and third numbers of 
Lattnoamericana 


Vol. 8 of Acta Physiologica 


contain & series of thirty-one essays by distinguished 
contributors, offered as a tribute to Prof. Alexander 


Lipschutz on his seventieth birthday*. The artioles 
are variously written in Hmglish, Spanish, French, 
Portuguese and German. The first, by B. A. Houssay, 
is & laudatory biographical aketoh of Prof. Lipechutz ; 
the remainder cover a wide range of subjecta— 
reproductive and general physio bese ne canoer, steroid 
chemistry, and numerous us biological 
matters—in most of which Prof. Lipschut« has him- 
self been an active investigator. To summarize all 
these interesting essays is not possible in this ahort 
review ; to single out & few for special mention must 
place the reviewer uin an invidious position. His own 
Interests, not the excellence of the articles chosen, 
can be the only oriteria of choice. 

Prof. Lipechutz enunciated the law of follicular 
constancy in 1080, and two papers are directly oon- 
cerned with thia. M. and C. Aron discuss the nature 

* Acta P. Letimosgmeriesag, Vol. 8, Nos. 8 y 3: Numero 


de Homenaje al Profesor Alejandro vi -- 49-802. 
(Busnos Aires: Asomacion Clenola o Investigacion, ) n.p. 
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of the reactionary hyperactivity in the remaining 
ovary after unilateral ovariectomy and the factors 
involved in ita genesis. 8. Zuckerman summarizes 
the recent researches in his on the 
question of oogenesis in adult animals and concludes 
that this does not occur in the rat, rabbit or monkey, 
though it may in the lemur, armadillo and gumea 
pig. Another paper with some bearmg on this 
subject, though with far wider significance also, is 
that by A. 8. Parkes onethe conservation of gonadal 
tissue by deep freezing after glycerol treatment. 
Such tissues, after apparently mdefinite storage, 
may behave much like fresh material on grafting. 

There are a number of papers dealmg with cancer 
research. F. Bielsohowaky, di ing the influenoe 
of the ovaries on the production of chemically 
Induced oanoers, states that mammary cancers were 
obtained in nearly as high an incidence in rate bearing 
ovarian grafts as in intact animals, and that such 
tumours developed whether the graft formed corpora 
lutea or not. B. A. and A. B. Houssay, A. F. Cardeza, 
V. G. Foglia and R.'M. Pinto describe the adreno- 
cortical tumours which develop slowly in white rata 
after gonadectomy. Many of these tumours eventually 
elaborate cetrogens, under the influence of tho 
pituitary gonadotrophins. A. Lacassagne, L. Hurst, 
F. Zajdela and R. Royer, writing on the experimental 
production of canoer of the liver, conclude that there 
is no sex difference in susceptibility, and that 

decrease the susceptibility, while castra- 
tion of the male, the administration of testosterone to 
castrates of both sexes, or of progesterone to castrate 
males, increases it. A brief paper by Peyton Rous 
reviews cancer research over the years. 

Problems relating to the action of reproductive 
hormones are considered in another group of papers. 
John Hammond writes on the effect of the plane of 
nutrition on hormone action, and on the curious way 
in which uterine infections in cattle ocour much more 
readily under the influence of progesterone than of 
oxtrogens. F. J. A. Paes, E. M. van Soest and 8. E. 
de Jongh conclude that androgens take no significant 
share in the development of the secondary sexual 
characters of the female rat. C. D. de Pasqualmi 
describes the effecta of adrenal grafts in adrenal- 
ectomized rats; in such animals there is luteinization 
of the ovaries or hyperplasia of the Leydig cells of 
the testes. Some abnormality of function of the 
adrenal graft appears to lead to the secretion of 
excessive amounts of pituitary luteinizing (or inter- 
stitial-cell-stimulating) hormone. The relations 
between the gonads and the adrenal cortex are also 
discussed by A. D. da Costa. Gregory Pincus and 
M. C. Chang confirm the effectiveness of progesterone 
as an inhibitor of ovulation in the rabbit, and 
they also discuss the effectiveness of other related 
steroids. 

Among the papers on asteroid chemistry, R. 
Courrier writes on the allenolic series of artificial 
oestrogens, E. C. Dodds on the relation of gtilbosetrol 
to naturally occurring and Christian 
Hamburger on the ultra-violet abeorption speotra of 
cestrogens. K. Miescher, A. Wetietein and F. W. 
Kahnt demonstrate the conversion by adrenal 
homogenate of 9:11-dehydro compound-S acetate 
into 1ta 11-8-hydroxylated derivatives (17-bydroxy- 
corticosterone and ita acetate), and this flnding, they 
conclude, strengthens the supposition that 9: 11- 
dehydro-steroids may represent important mter- 
mediates in the metaboliam of the adrenal cortical 
hormones. 
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Other essays in this interesting collection deal with 
aspects of diabetes (V. G. Foglia; O. Koref, L. 
Vargas and A. Vukusic); cardiac activity (B. 
Gunther; F. Hoffmann, 8. Middleton, A. Molina 
and J. Taleanik; O. Orias); hormonal factors in 
the development of inflammation (H. Selye); the 
discovery of uterine smooth muscle (G. W. Corner) ; 
histochemical reactions of mast cells (W. Buño); 
and a variety of other topics including renin, the 
cytology of urinary sediment as an indicatcr of 
cestrogenic stimulation, respiratory control, motor 
nerve section, the neurovegetative system, and 
certain factors influencing the voluntary intake of 
alcohol by rata. G. I. M. SWYER 


FORESTRY IN THE SUDAN 


"es annual report for July 1951—June 1952 of 
the Forest Department of the Suden* is a 
very full and discursive document of sixty-nine pages 
and deals with many mdes of what should be wholly 
the work of the forest officer alone. As an introduc- 
tion, the report states ‘‘the brief description of the 
distribution and main uses of the forests which haa 
been included in previous reporte is repeated here". 
The statement of the forest policy in force, laid down 
m 1932, which is given in full in chapter 2 of the report, 
defines the division of responsibility between the 
Chief Conservator and governors of Provinces. The 
latter are responsible ''for ensuring that the permanent 
supply of forest produce is sufficient to moet tho 
internal requirements of their Provinces”. Governors 
are, moreover, “empowered to declare as Provincial 
Reserves such areas as thoy consider necessary" ; 
they are “to prepare programmes in accordance with 
their estimated future provincial requirements and 
engage staff to carry them into effect”. It might bo 
logioally asked—-What is the Forest Department for ? 
The statement adds that “expenditure in this con- 
nexion will be borne by province budgets and that 
Governors may refer to the Chief Conservator for 
advice”. , 

The Chief Conservator writes in this annual report 
that “twenty years have now elapsed since this 
policy was laid down and it is timely to review rosults. 
They are not wholly satisfactory.” The provincial 
forests made by Governors during the period only 
amount to one thirty-seventh of the area of the 
reserved foreste owing to the very natural preoocu- 
pation of provincial administration staffs with other 
duties and a lack of appreciation of the fact that 
forestry 18 ementially & long-term business. A 
revealing comment from the report is that “forestry 
is go dwarfed by State Agriculture in the Sudan that 
ib is not often realized that the scale of all-round 
forestry here is now greater than in other African 
territories of comparable reeources", and, it might 
have been added, though the forestry staff 1s much 
amaller. 

The wonderful success of the Gezira undertaking 
placed the Agricultural t in its present 
position in the administration of the Sudan. Had 
the gum arabic, & purely forest product, been placed 
under the t of the Forest Department as 
it logically should have been, the annual revenue 
received, a considerable portion of the Sudan's 

* Budan Government Forest Department of the Blinistry of Agri- 


culture’ Report for the Period July 1651 to June 1052 Pp. 1v+70. 
(Khartoum: Ministry of Agrxulture, Forest Department, 1053 ) 
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annual budget, instead of being oredited to the 
distriot revenues would have come to the Depart- 


ment. The latter would have had long ago suff- 
cient strength to in force the urgent variety 
of work which, report shows, is now being 
attempted. If it is to tram the forester for 


his duties, it follows that they cannot be carried out, 


example is the oolleo- 
tion of the valuable gum arabio by the le under 
the ægis of the civil administration to which, as has 
been said, is aredited this valuable revenue. I$ 
brings to mind the old days, during two-thirds of 
the last century in Madras, when the revenue 
authorities considered that the forest offloer could 
only exercise his duties in the heavy timber foresta, 
chiefly situated in the western half, and that he had 
no jurisdiction in the scrub foresta in the eastern half 
of the Presidency, the produce of which was credited 
to the district revenue with no supervision over its 
collection. The pointe of view of the Governor- 


or scrub valuable for firewood and 


other minor products, were placed under the Forest. 


t and all revenues therefrom oredited to 
that Department. It is not too much to believe that, 
had the gum arabio product been placed under the 
Forest Department in the Sudan even as late as 1932, 
the methods of oollection and regulation of the 
so-oalled ‘ ' would have long ago been under 4 
working p and & larger revenue could be 
now realized (see. para. 179 of the report). 

With the oo tively recent expansion of the 
work HE us 1951—52, 400,400 feddans of new 
gazetted, bringing the total of 
reserved forest up to 723,553 feddans (1,178 square 
miles), whioh seams very little to show for fifty years of 
work. But taking areas under reservation, the area 
totals 3,051 square miles, representing 0-314 per cent 
of the total area of the Sudan. It is noted in the report 
that Uganda has already more than 7 per cent of re- 
gerved forest. In knowledgeable quarters it is judged 
that 15 per oent of well-distributed foreste is none too 
much for safety in an arid tropical country. A very 
considerable amount of planting has been carried 
out during the year, a large planting campaign having 
been. ined. 
The staff of the t amounts to twenty 
officers (wo under training in the United Kingdom) 
and seventy-six i the subordinate ranks, other than 
forest guards, who are not mentioned. If this staff 
was doubled it would scarcely be able to oarry out 
all the duties facing a Forestty t entrusted 
by its Government to undertake all the forestry work 
in the country. Enumeration surveys of all foresta 
of commercial value, in which saw-mills appear to be 
multiplymg, and, perhaps even more important, 
investigations into the ownership of supplies from 
which the large demands for firewood and char- 
coal are being obtained, would appear to be urgent. 
For example, one reads m the report on this sub- 
ject: “For the southern division the Conservator 
writes of the increased m Khartoum 
Provinoe, reflected in much ding with an &ooqm- 
panying increase in the demand for firewood to burn 
the bricks. The demand far exceeded the supply of 
firewood imported by the Department mto Khartoum 
Provinoe on rail, with the result that the illicit 
cutting of desert ‘scrub’ forest showed an unwelcome 


NATURE 


- 


May 15, 1954 VoL. 173 


increase, although no widespread devastation took 
place." Who is to be the ultimate sufferer 


the “ilicit of the desert ‘scrub’ forest" ? 
Moreover, who is authority directly responsible ? 
Is it the Forestry, t? 


In the seventies the last century a somewhat 
similar situation arose in the so-called rukhe in the 
Punjab plains, covered by a desert scrub, on account 
of ita use for frewood. The newly building railways 
demanded wood fuel for running the engines and 
wished to have the exclusive use of the sarub; the 
calculations of the possible available amounts 


b : 
the Secretary of State said, had been brought into 
the administration and tramed for the purpose of 
undertaking this type of work. E. P. ING 


ROBERT JAMESON AND THE 
ROYAL SCOTTISH MUSEUM, 
EDINBURGH 


PAPER by Mr. V. A. Eyles on “Robert Jameson 

and the Royal Scottish Museum”, published in 

the April issue of Discovery, is particularly Mae ae 
ue Gute. ds ro Gee 

ttish Museum, Edinburgh, eee 


_Jameson’s enthusiastic labours in the College Museum 


that eventually it attained such a status that it was 


taken over by the State. In a foreword, Mr. Eyles 


describes the origin of the University of Edinburgh 
and its relationship to the atvic authorities. He then 
records the circumstances of the establishment of the 
chair of natural history and its progress under Dr. 
Robert Ramsay, Dr. John Walker and Robert 
Jameson, who succeeded in 1804. 

The professor of natural history was er officto 
keeper of the Museum, and Jameson, m addition to 
& long and career as & naturalist, was 
also zealous in his care of the collections. Eventually 
geology became his chief subject, and he was caught 
m in the great Huttanian-Wernerian controversy. 

studied under Werner in the mining town of 
Freiburg for nearly two years; and Eyles records 
that he “absorbed uncritically all that he [Werner] 
had to say" and eventually became the greatest 
protagonist for Wernerism in Britain. But his 
enthusiasm for geology did not mean the neglect of” 
the other branches of natural history, for he lectured 
on meteorology, hydrology, mmeralogy, geology, 
botany and soology—iruly a formidable list. The 
impression among his studente, including 

es Darwin, was that the lectures were rather 

dull bat accurate, and unrelieved by any humour or 


experienced all 
the trials of & present-day curator, moluding lack 
of accommodation and funda. In 1852 Jameson- 
prepared a report on the Museum, and eventually 
the collections were accepted by the State in 1854. 
The foundation-stone of the Royal Scottish Museum 
in Chambers Street was laid by the Prince Consort 
in 1871. AN interested in the history of- geological 
studies and their influence on contemporary thought | 
are indebted to Mr. Eyles for hrs painstaking 


paper. 
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BOOK REVIEWS 


CELL PHYSIOLOGY 


Pathology of the Cell 
d Prof. Gordon Roy Cameron. 
and London : 


. xv+840+ 64 
aa ( Oliver and Boyd, 
td., 1953.) 84s. net 


S text-books on & major subject like pathology 


get increasingly larger they tend to become 
reference books and few studente can be to 
read them from cover to cover. Many of this 


kind are in essence scarcely more than carefully 
. systematized descriptions of abnormal miarosoopio 
and macroscopic structure. The sequence of the 
chapters, though often varied with oonsiderable 
ingenuity, does little to conceal the essential sameness 
of the information. It is indeed difficult to present 
& major subject in an entirely new way because 
systematization and the burden of &ocumulated facts 
allow almost no scope at all for the broader concepts 
and freedom of treatment characterizing many 
works in the literature of biology as a whole. 

Prof. Gordon Cameron has written a book of 
monumental size and quite exceptional scholarship, 
It is not & conventional text-book of pathology or a 
standard work of reference on morbid histology, but 
a very fascinating story in which function and 
structure in disease have been linked with what is 
known about normal and abnormal oells. The text 
consists of four : the normal cell, the abnormal 
cell, a critique of the cell theory and oellular pathology 
in the future. 

In the past decade or so cellular physiology has 
undergone amazing progress. It is 
pre redominant in this book, the material of which ranges 

m plants and protozoa to man. The author deals 
extensively with the historical development of the 
cellular theory which some may hesitate to read 
fully because there is so much else which commands 
attention in the more familiar modern era of the 
-subject, or perhaps because not everyone oan be as 
deeply interested as the author in the philosophies of 
the German nineteenth-cantury science. Hach chapter, 
however, hag a concise summary and so one can 
delve deeply or superficially as the spirit moves. 

Prof. Cameron 18 no pundit concealing the sources 
of his knowledge for the sake of brevity or elegance 
of style. In fact, this book might almost be said to 
be exceasively documented to the extent of being _ 
difficult or uncomfortable to read. This is a fault not 


of style but of the teahnique in correlating the refer-: 


enoe lista with the text. If each paper quoted had 
been given a serial number inserted quite mcon- 
spicuously at each appropriate point in the text 
` there would have been no need to in b some 
sentences with a list of authors’ names dates, 
sometimes extending over half a page. 

The chapters on cellular degeneration and mflam- 
mation are especially noteworthy for a functional, 
rather than a morphological, approach. The vital 


biological is en rather than the statio 
pathol state. But clearly the author is restless 
for the fruita of the almost unlimited fleld which the 


investigation of the sub-microsoopic normal and 
abnormal structure is bound to provide. The 
pathology of the future, which is o m Part 4 
of this book, is both imagmative and stimulating. 


There are more than six hundred pages of text, 
with an exoellent bibliography and subject index. 
The numerous illustrations are well reproduced, but 
a few of them appear to have been inserted more 
as an afterthought, marrying somewhat awkwardly 
with the text. 

Written over a period of eleven years this book 
cannot fail to be a source of constant inspiration to 
research pathologists and biologists. It is indeed a 
remarkable achievement. "E. S. HogNING 


SOCIAL BEHAVIOUR OF BIRDS 


The Herring Gull’s World 

A Btudy of the Social Behaviour of Birds. By 
Dr. Niko (The New Naturalist Series.) 
Pp. xvi+255+80 plates. (London: William Collins, 
Sons and Co., Ltd., 1958.) 18s. net. 


HIS is a fascinating book. It consists of a 

detailed account of the ordinary behaviour of 
a common bird; but it is full of scientific interest in 
the physio-psychological analysis of these activitics. 
It is rigorously objective and exact in its treatment ; 
but its clear expositions are pleasantly free from all 
but a minimum of technical terms. The only subjec- 
tive note that is allowed to mtrude is one of keen 
enjoyment on the of the investigator; and that 
the reader will infectious. 

Here modern ideas of animal behaviour, on which 
Dr. Tinbergen—formerly of Leyden, now of Oxford 
fue authority, are lified in & 

ies. The behaviour of the herring gull is 
y followed throughout the season when close 
observation is possible, from first arrival at the 
nesting colony, thro pairing and incubation, .to 
the pháse of family life. That the author is one of 
those students of behaviour who prefers to make 
his observations m the fleld rather than the labors- 
tory, even when experimental methods are used, 
will earn the sympathy of readers who are primarily 
naturalists. 

The herring gull’s world is sean to be governed by 
a few major drives or internal . Under the 
influence of whichever nates at the time, tho 
bird shows a delicate sensitivity to special external 
stimuli and @ capacity for reacting to these by 
corresponding special types of behaviour. When the 
hal gnc ig nga mene aera 

almost automatic, unilluminated by insight into 
the enda served : the reaction to hard food is to fly 
up with it and drop ıt from a height ; but experience 
brings no awareness that the food must be dropped 
on hard ground for the behaviour to be effective. 
Yet, in other cases, & reaction may be ‘conditioned’ 
by learning: the bird quickly learns to recognize its 
own mate, and learns to recognize its own chicks 
(although never ita own eggs) within about five 
days. 

One of the reactions most closely studied here is 
that of the.chick seeking food by pecking at the red 
spot on ite parent’s beak. Experiments with dummies 
of various shapes, sizes. patterns and colours demon- 
strated how definite this is. The response is indeed 
evoked by a red spot when presented without any- 
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thing otherwise resembling beak or bird; and the 
chick may t ib hundreds of times in spite of 
failure thus to obtam food. It is even possible to 
evoke a ''supernormal" nse by exaggerating the 
feature ; and in this the author cites woman’s 
use of lipstick as an analogy. 

Much that is most puzzling m the behaviour of 
birds becomes explicable m terms of ‘displacement 
activities’, m accordance with what Edmund Selous 
long ago called ‘‘the law of the mterchangeabulity 
of energies". When an urge is frustrated, it finds an 
outlet m some action belonging to quite & different 
context—like the cat, suddenly unsure of itself, 
which stops to wash ite face. These irrelevant actions 
are often characterized by being moomplete and may 
become stereotyped in & ritual form. Actions of this 
type make up & large part of the behaviour of birds, 
and not least m those species which are markedly 


teresting exp | 
defence of ‘territory’ around the nest, in the case of 
a colony on open ground, that dispersion adds to the 
value of the cryptic coloration of eggs and young: 
The observed effect of predation is indeed & wider 
spacing of the nesta when the birds lay again. 

Dr. Ti frankly enjoys wresting secrets from 
the living things which he studies. He likens his 
pleasure to that of the chase: “I am not in the 
least sahamed,” he says, "to confess that my photo- 


.- graphs and this book are my trophies.” Many will 


gain by examining them. 
LANDABOROUGH THOMBON 


NATURAL HISTORY OF THE 
PINKFOOT GOOSE 


A Thousand Geese 

By Peter Scott and James Fisher. Pp. 240-+17 plates. 
(London: William Colins, Sons and Co., Ltd., 1958.) 
915. net. 


HE late Gino Watkins once quoted to us: 
"When a man really wants to do a thing, he 
will succeed”. Peter Scott certeinly demonstrates the 
fundamental truth of this seemingly sweeping state- 
ment. Urged by & deep-rooted interest m water 
fowl, almost bordering on an obsession, he has 
managed to bring together a unique collection of live 
Anatidae on the New Grounds near Slimbndge, has 
travelled widely for the purpose of oolleoting and 
observing out-of-the-way species, and has recently 
embarked on a very ambrtious population study of 
the pinkfoot, a goose wintering mainly in Britam 
aud abus in ma Soot: This idea was conceived 
at & time when it was not yet known for certain 
where the main breeding colonies of the species were. 
At first, in the late ’forties, the geese were captured 
(with the now famous rocket-net technique), ringed 
and otherwise marked on various wintering grounds 
in England and Scotland; but in 1950 Scott decided 
to go to the heart of Iceland where, he had strong 
reasons for believing, the largest breeding colonies 
must be found. 

Together with Miss Pbhilippe Talbot-Ponsonby 
(now Mrs. Scott), the well-known loelandio ornithol- 
ogist Finnur Gudmundsson, and James Fisher he set 
out in June 1051, and in the beginning of August 
returned, having found the large colonies which he 
knew must be there, having made provisional counta, 
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and having ringed 1,151 geese—a remarkable 
achievement. f 

“A Thousand Geese’ is the narrative of this 
expedition, written in & simple, straightforward style, 
which brings out the ek in of such & delightfully 
amgle-purposed enterprise, during which a man, while 
working hard, can get a good mental rest by hving 
close to Nature. 

In & footnote at the end of the book Scott adds 
that he went agam in 1953 and that this time, 
using the experience gained in 195], he caught 
9,005 geese. ing to his estimates about ''one 
in five of the world pinkfoot population now carries 
a ring’. The repeated sampling makes calculations 
of the Iceland population le, and the large-scale 
arctan ales provide valuable data on various aspects 
of pinkfoot population ecology. Exxcellent planning, 
great tenacity of , and exceptional skill has 
enabled him to e this admirable start. 

Apart from the story, the book contains, in an 
appendix, detailed information on the status of the 
pinkfoot in Spitsbergen, on ita status in Greenland, 
notes on the birds observed at the camp aite, a list 
of plants found ( ied by Gudmundason), esti- 
mates of the looal pinkfoot population, and a biblio- 
graphy of the breeding distribution of the species. 

The illustrations are exoellent, and special mention 
should be made of the very attractive book-jacket. 

N. TINBERGEN 


` 


A HANDBOOK FOR BIRD- 
RINGERS 


Bird-Ringing 
The Art of Bird Study by Individual Marking. By 
R. M. Lookley and Rosemary Russell. Pp. viu 4-119 
+8 plates. (London: Crosby Lockwood and Son, 
Ltd., 1958.) 9s. 6d. net. 
M. LOCKLEY is & pioneer of British bird 
. observatory work, and few ornithologista can 
have exceeded his total of birds personally ringed. 
He also has many European correspondents in this 
fleld, and his collaborator, Mrs. Russell, has had 
recent experience of North American ‘banding’ 
methods. Ther first three chapters are written most 
entertainingly and describe the history, value and 
technique of bird-rmging succinotly but with interest- 
ing iJlustrations. At the same time, there is a needed 
emphasis on care. Bird trapping and ringing have 
become enormously popular in recent years and have 
attracted & large nutnber of enthusiaste with little 
previous knowledge of ornithology. But birds are 
delicate organisms, and it 18 essential scientrfiically— 
as well as most desirable on humans grounds—that 
they should be caused as little discomfort as possible 
when they are caught and afterwards handled. 
More than half the book is taken up wrth illustrated 
descriptions of traps and other catching devices. This 
is quite reasonable. Provided the need for care and 
gentleness 18 realized, the actual process of ringing a 
bird 18 simple and, in any event, oan only be learnt in 
the field. The real art lies in catohing the bird. 
Most of the designs have already appeared in the 
first field guide of the British Trust for Ornithology 
(1950) by P. A. D. Hollom, but the authors have 
various developments and modifloations to record 
and add some useful American patterns excluded by 
the Trust’s booklet. 
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The final chapters deal with recording and fleld 
equipment, and glance at the ancillary techniques of 
weighing, measuring and parasite collection. A full 
list of the British bird observatories makes an 
mportant appendix. The authors exclude, however, 
any detailed references to ringing outside the British 
Isles on the grounds that the literature received was 
"far too voluminous”; but-a list of the more 
important schemes would have been welcomed and 
could have replaced the four pages devoted to a 
“Model Life-Study by the Rmging Method". Some 
of the works mentioned in the text by abbreviated 
titles are not recognizable in the “Select Biblio- 

phy”, which includes remarkably few titles 
directly relevant-to ringing methods and thus at least 
shows the need for this ha a e little handbook. 

BnRuom CAMPBELL 


WEST AFRICAN “BEEF” 


The Overloaded Ark 
By Gerald M. Durrell. Pp. 238. (London : 
and Faber, Ltd., 1958.) 15s. net. 


HIS is an account of a collecting trip to West 

Africa by two naturalists who were determined 
to go to the tropics and enjoy the wild life of them, 
but who could raise the necessary money only by 
undertaking to collect wild animals for European 
zoos. They came back poorer financially than they 
left; but they did manage to cover the greater part 
of their expenses, and they were enormously enriched 
panion, John Yealland, are excellent naturalists, and 
the first, who, against the advice of the second, has 
written this book, has the flair for writing that runs 
in the family and has produced & most entertaining 
volume. 

The steaming foresta of the Cameroons teem with 
animal life if only you can find it; but the human 
collector toiling painfully on foot through the tangled 
undergrowth is at & great disadvantage compared 
with the animale that can creep under the obsitruc- 
tions, swing from tree to tree over him, or soar mto 
the air above everything. By enlisting the help of 
the natives who have been born and bred m the 
forest it is, however, possible to come up with the 
wild creatures and to capture specimens of ''beef'', 
as the wild animals of the region are called in the 
local pidgm. 

The author and his companion were able to get 
together a good collection of birds and animals— 
perhaps the most interesting of them all were the 
angwantibo and the otter shrew. The angwantibo, 
Arctocebus calabarensts, is a very rare lemuroid found 
only in the foreste of the British and French 
Cameroons; there are very few mens in museums, 
and it had never been b t alive to Europe. 
Scarcely a single zoologist had ever seen it alive, and 
practically nothing was known of its way of hfe. 
After much fruitless I & native casually 
brought one in, caged in & of palm leaf; it 
placidly accepted captivity and was successfully 
brought to the London Zoo. Arctocebus much 
resembles the potto; ib is nocturnal, spending the 
day asleep clmging to a branch with ita head tucked 
down between its arms, becoming active at night 
and feeding upon fruit, Insects and meat. Durrell 
was also fortunate enough to obtain two otter ahrewa, 
or giant water shrews (Potamogale); but after they 
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had apparently settled down comfortably in captivity 
they both inexplicably died. The account of the 
finding and capture of the first in the middle of the 
night under & roak 1n & mountain torrent is a splendid 
bit of descriptive writing, as mdeed are many other 
passages in the book. The natural diet of the otter 
shrew appears to be freshwater or&be, for of all the 
food-stuffs offered they were the only things eaten. 
The author was able to wean them on to an artificial 
diet which seemed to suit them well until their 
sudden deaths showed that something was lacking. 
Such are the delighta and disappointments of the 
animal collector. 

This is an excellent travel book that really gives 
the reader the feel of the tropical foreste of West 
Africa; 16 is vivid but objective, and avoids purple 
passagea—ib will fill naturalista with envy of those 
whose enterprise took them on such a fascinatmg 
zoological journey. The skilful line drawings by 
Sabine Baur are an ornament to the work. 

L. HARRIBON MATTHEWS 


CULTURE OF ALGAE 


Algal Culture 
From Laboratory to Pilot Plant. Edited by John S. 
Burlew. Pp.ix+857. (Publication 000.) (Washing- 


ton, D.C.: Carnegie Institution of Washington, 
1958.) 1.25 dollars. 


T has not often happened that & scientific pro- 

of uncertam outcome, which is only 

worthwhile if it has practical resulta, has attracted 

so much attention, so many fertile brains and even 

very considerable funds. In biology it has happened 
for the first time. 

The reason is the obvious necessity to supplement 
our normal fleld-crops, which cannot be increased 
much above the present level, with same kind of 
food of & different origin. The rising number of 
mhabitants of the earth, due to reduced mortality, 
puts preasure on our inventive capacities, and one 
hopes to find a way out with the help of algal cultures. 

Conforming with the general tendency of our time 
to plan ahead, means and energy are being directed 
towards growing algae on a gigantic scale which, 
twenty years ago, would have TE ridiculous to 

with the food value of the algae 


hoped fom the transformation of radiant energy plays 
& minor part in the discussions. 

At present the solar energy reaching the earth is, 
to & large extent, wasted. No better means for 
utalizing ıt is known than the pigment system of 
green plants, and it seems more reasonable to use 
the algae produced, if sufficient quantities are forth- 
coming, as & food for man and animals than to burn 
them m boilers. The notion of growing algae as 
food was conoeived in by O. Warbury 
durmg the First World War, but did not begin to 
stimulate action until the Second World War, and 
then mainly in the United States, while minor efforts 
are reported from Great Britain, the Netherlands, 
Israel, Germany and Japan. 

The main aim is to attain optimum utilization of 
ARETE else the main difficulty being 

ed age against infection with other, for ex. 
predatory, organisms. A olosed, though not 

y sterile, apparatus of enormous dimensions 

is required. One hopes to produce a larger amount of 
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organio matter with algae than with customary 
E which oover the ground and form an 
abmost uninterrupted photosynthetio layer only 
during a short part of the year. 

A great effort is directed towards the elucidation 
of the main factors in algal growth and reproduction, 
for example, the effect of light-intensity, temperature, 
different nutrient solutions, density of cell-suspension, 
intermittent light, eto. At the same time, the 
dimensions of the is are steadily moreased, 
from test-tubes and io lace DOR ndo on. 
eventually to pilot planta. 

Bo far no alga has proved superior to Chlorella 
myrenojlosa in productivity ; but ib seems possible 
that other properties may in future lay & pert: 
among others, easier larda against 
high temperatures ag caused by insolation, or agamst 
chemical admixtures to the ordinary agricultural 
fertilizers whioh will have to replace the pure chemicals 
now in use. 

The contributions by various authors are of unequal 
value. who believe that pure cultures are not 
indispensab e for achieving heavy yields continuously 
are in the minority but not yet defeated, although 
their achievements are not impressive. Some new 
discovery may alter that. There 1s a great deal of 
information in this volume which will stimulate 
research in many ways. E. G. Privasuum 


PLANT GENERA 


Plant Genera i 
Their Nature and- Definition. A Symposium by 
G. H. M. Lawrence, I. W. Bailey, Arthur J. Eames, 
Reed C. Rollins, Marion 8. Cave and Herbert L. 
Mason. With an mtroductory easay on Generic 
Synopses and Modern Taxonomy by Theodor Just. 
(Chronica Botanice, Vol. 14, No. 3.) Pp. 91-160. 
(Waltham, Mass.: The Chronica Botanica Co.; 
London: William Dawson and Sons, Ltd., 1953.) 
2 dollars. 


HE genus occupies an important place in the 
hierarchy of taxa. Historically, it was recog- 
nized. as a reasonably clear concept before the species 
or the family. Nomenclaturally, it is the basis for 
the manufacture of most family names and forms the 
name in combination with the specific epithet. 
phically, the ranges of genera provide 

data (and problems) that are often of greater signi- 
floance than those yielded by the ranges of species 
or families. There are thus valid reasons for 
periodically reviewing the generic concept. o 
The symposium on plant to which notice 18 
given here was apparenily y initiated by Dr. 
F. Verdoorn, the editor of “Chronica Botanica’, 
who contributes a foreword in which he pleads for “a 


national or international schame which will result in- 


the tion of & complete, somewhat uniform, 
series of generic floras”. 
In an introductory essay Theodor Just notes that 
we now recognize the need for different kinds of 
ra and, while supporting the scheme for generico 
Acris dowd (ist Ghose Mud. be: propere by loud: 
tom team work. G. H. M. Lawrence refers to 
various taxonomio ''trouble-spote'" and declares his 
belief ‘‘that the answers will not be found, until we 
taxonomists function as synthesizers, until we focus 
on each problem all the I data to be had 
from related fields of botanical effort". This emphasis 
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on what has been oalled synthetic taxonomy is 
increased by other contributors, as by I. W. Bailey 
in an anatomical a A. J. Eames for floral 
anatomy, R. O. Rollms with regard to cytogenetics, 
M. 8. Cave for cytology and embryology, and H. L. 
Mason in dealing with the role of plant geography 
in taxonomy. 

As many of the writers clearly point out, no one 
set of criteria, no group of characters from a reetrioted 
fleld oen alone result in a widely satisfactory delmi- 
tation of genera (or other taxa). The difficulties, 
practical and theoretical, of utilizing diverse 'ohargo- 
ters’ in taxonomy are not to be gainsaid. Much 
modern work has shown that they can be overcome 
and that the resulta can be expressed, at least to a 
very large extent, within the existing framework of 
taxonomy. Subsidiary schemes are often’ useful if 


hierarchy has yet been proposed and tested to meet 
The idea of p ing '' 

plantarum” to include all 

gems needs oareful oonsi 
oompoeed of species and, m species are 
composed of individuals. It may be argued that 
delimitation of genera should succeed, not precede, 
the study of the species involved. In other words, 
if the modern methods of synthetic taxonomy be 
&ooepted, monographic work is easential before the 
genera oan be satmfactorily determined. There is & 
danger in I pom c 
limite without y examining every species and 
ultimately every available specimen and all data. 
It is true that a genus can often be tely determ- 
ined without settling every and intra- 
specific nomenclatural problem but nob without fully 
-studying the ‘characters’ of, and within, all tbe 
species and I available. Tha question then 
arises: ''Ig 1b not worth while spending the extra 


time and properly monographing the group ?” 
W. B. Torney 


CHEMISTRY OF TISSUE SECTIONS 


Histochemistry 

Theoretical and Applied. By Dr. A. G. Everson 
Pearse. Pp. viii +530- 35 plates. (London: J. and 
A. Churchill, Ltd., 1953.) 60s. net. 


8 Dr. Pearse says in his preface:  ''Histo- 
can transform the descriptive aciences 
of biology into dynamic and functional sciences” 
His book “is an endeavour to compeas the whole of 
lied to tissue sections". 

The book opens with a short chapter on the history 
of histochemistry, followed by a discussion of fixation 
and freeze Ing. Then proteins, nuoleio acids, 
carbohydrates, lipids, carbonyl compounds, various 
enzymes, pigments and inorganio constituents are 
treated in succession, and to conclude there are brief 
chapters on physical methods and appendixes, 
compiled in’ cookery-book style, on histochemical 

ures. 

To write a text-book on a subject which is still in 
its early stages of development is to offer many 
hostages to fortune. What fortune will do with them 
remains to be seen. In the meantime this book 
constitutes intelligent comment on tbe present 
position in histochemistry, which will be of interest 
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to all who are concerned in the scientific development 
of the fleld. The appendixes will be appreciated by 
the many workers who are beginnmg to make 
empirical use of histochemical methods. . 

The discussion in this book is most valuable when 
it ia concerned with problems in organic chemistry 
and biochemistry, and is notably weak on the 
physical mde. - Since the main mtention of the author 
is to facilitate qualitative and diagnostic studice, 
which depend on chemistry rather than physios, the 
weakness on the physical side is not of major 
importance. 

The ohapter on freeze drying is the best of the 
physical sections. For the most part it wisely follows 
the recent publications of L. G. E. Bell, and where 
it deviates is liable to,error: for example, on p. 36 
the dryer manufactured by Edwards and Co. ,is 
classified among the outmoded vapour-trap dryers, 
whereas ıt is an approximation to a mean free path 
dryer. The discussion of diffusion errors is very 
limited in ita soope. The chapter on physical methods 
devotes leas than two pages to the techniques of 
visible and X-ray spectrophotometry, domg quite 
inadequate justice to the work of Casperseon, and 
not mentioning the valuable contributions of Wilkins 
and other members of the King’s College biophysics 
group. There is also & tendency to underestimate the 
importance of the work of a number of authors, for 
example, Brachet, Bourne, Chévremont 
and Verne, and perhaps to be overkind to the present 
reviewer. These faults, however, are minor in 
relation to the author’s purpose. 

This work has a double mterest, being of value 
both to those who wish to develop histochemistry as 
& precise scientific tool and also to those who wish 
to use histochemical methods in a manner analogous 
to histological procedures. The usefulness of the 
latter point of view is sometimes under-cetimated. 
It does not matter, for example, that a histologist 
does not know exactly why & section stains with 
hematoxylin and eoem, provided the resulta he 
obtains are repeatable and assist diagnosis in 4 
reliable way. Similarly, & histologist may use 
histochemical techniques for staining sections and 
will be justified if he is thereby assisted in diagnosis. 
Whether the method is a precise one on the chemical 
and cytological level may be irrelevant. 

J. F. DANIELLI 


MALE STERILITY 


La Sterilità nel Maschlo 
Fisiopatologis degli Organi della Riproduzione. Diag- 
nostica e Terapia dell'Infertiliàà Maschile. Da 
Guglielmo Longo. Pp. xix+6520. (Salerno: Difu- 
sion Soientifique Internationale, 1953.) 4000 Lire. 
YNZECOLOGY is a branch of some antiquity in 
medical science: ita counterpart, andrology, 
has been practically non-existent as such until 
relatively recently ; in fact, it is only beginning to 
emerge in emancipation from medicine, 
endoorinology and urology. The reason for this may 
be sought, partly ab least, in the circumstance that in 
the not so distant past the blame for involuntery 
conj sterility has been conventionally appor- 
tioned to women, nearly all earlier attempts at clinioal 
investigation having been resisted and soornfully 
rejected by the ‘stronger’ sex. However, for some 
time now, ib has been dawning upon clinicians and 
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acientific observers alike that, m a hitherto unsus- 
pected proportion of cases—at least 25 per cant of the 
total number of sterile marriages—it is the male 

whose sterility or subfertdlity lies et the 
root of the trouble. 

Quite apart from these considerations, recent years 
have witnessed an upsurge in scientific, socio-economic 
and medical interest thro ut the entire field of 
human reproduction ; this being amply reflected in 
the formation in most countries of the world of 
learned societies concerned with the study of fertility 
and sterility in the human race. Thus, in Great 
Britam there exists the Society for the Study of 
Fertility, which publishee annually ite Proceedings ; 
and in the United States, the American Society for 
the Study of Sterilrty, which publishes the periodical 
Fertility and Sterility, oocupies a similar position. 

The aim of Dr. Longo’s treatise on sterility in the 
male is twofold: (1) to co-ordinate and disseminate 
modern knowledge in the fleld of human reproduc- 
tion; (2) to focus the attention of his medical 
colleagues upon the ngibility of the male partner 
in marital sterility. book 18 composed of four 
parts, of which the first deals at length with the 
anatomy of the male reproductive tract, physiology 
of reproduction, inoluding its sex—psychological 
aspects, semen morphology, and endogenous and 
exogenous factors which influence semen characteris- 
tiœs; the next part is concerned with more speci- 
fically clinical te of male infertility due to 
anatomical or ocrmological causes; Part 3 is 4 
survey of clinical and laboratory methods of semen 
evaluation, pp. 397-441 offering a detailed acoount 
of current methods of samen analysis; the last part 
of the book is devoted to preventive and therapeutic 
measures to be adopted in cases of male subfertility ; 
& brief outline of the technique of testicular biopsy 
and vasopuncture is included. 

The literature is conscientiously quoted and the 
author is equally appreciative of European and 
American. scientific orb The text is lucidly written 
so that ib is possible to follow without difficulty tho 
gist of each section even if, like the reviewer herself, 
one oan claim but limited knowledge of Italian. 
Some of the illustrations would doubtlessly benefit 
from the use (in & future edition) of higher quality 
paper. Comung from the home of some of the moat 
illustrious pioneers in the fleld of reproduction, to 
name only Malpighi, 5 i, Mantegazza, Ber- 
toli, Dr. Longo’s is an effort thoroughly worthy of 
the tradition established in Italy by those eerly 
investigators and actively maintained by the present 
generation of scientific and medical research workers. 

C. LuTWAK-MANN 


COMPARATIVE PHYSIOLOGY OF 
ANIMAL PIGMENTS 


Animal Blochromes and Structural Colours 
Physical, Chemical, Distributional and Physiological 
Features of Coloured Bodies in the Animal World. 
By Dr. Denis L. Fox. Pp. xiv+879+3 plates. 
(Cambridge: At the University Press, 1953.) 60s. 
net. 


is unusual indeed for a work on animal colours 

to be as comprehensive as this latest review by 
Prof. D. L. Fox. The compression of & vast amount 
of material into a limited space can so often result 
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in a treatise of interest only to the specialist. But m 
this case the author's oonoimenem, his first-hand 
knowledge of so wide & fleld in this domain and, 
above all, an enthusiasm born of eethetio appreciation 
of the wonderful diversity of natural coloration have 
yielded a work which will command interest through- 
out, and even beyond, the realm of biology. 

The author has himself made notable contributions 
to our knowledge of structural colours in animals, 
and his authoritative discussion is a welcome addition 
to the rather i t reviews of this 
subject. Many 
learn of the extent to which structural colours oocur 
oe pi ie med ede 

(rridescence of 


sia IE 


u spacing. A preliminary 
account ot the. chysical basin gf colour is In, 
terms which, though elamentary, are adequate for an 
appreciation of the colour-producing Mc sar ud d 
structures of which numerous examples are 
Miis: on carotencids is the largest is 
ore M d author's eminent 
poeition in While the chief emphasis is on 
comparative physiology, useful but brief 
discussions of carotenoid chemistry and of isolation 
methods are included. A great difficulty in surveying 
these pigments lies in the multiplicity of reports on 
their isolation and their prompt naming after the 


Pewee oF sia 

A survey of tegumentary colouring is essentially 
completed by an account of the indole pigments. 
Apart from the striking Tyrian purple these pigments 
come mainly under the heading of melanins, a series 
of ill-defned grey to brown pigments which offer 
little attraction either as biochromes or as probleme 


the true sense idasmuch as they so often appear to 
s enee aes adornment, others have & more 

role and add little or nothing to external 
coloration. Of the latter type the most widespread 
are the tetrapyrrols and in the derivatives 
of hematin. It is unfortunate that the introductory 
chemical survey of these pigments lacks the concise- 
ness of the rest of the book. No elementary account 
of hæmatin compounds is le unleas the under- 
lying significance of the ferrous-ferrio relationships 
and the distinctive properties of derivatives ab the 


two levels of oxidation are made olear. Such & 


statement as E rather indefinite term haema- 
tin is & equivalent to haem” obscures 
d ub rela Furthermore, 
the statement that the “exact function [of the 
cytochromes} in the organism remains yet to be 
described" completely contradicts the extensive and 
recise information now available on their respiratory 
on. 

Shorter ohapters provide useful summaries on 
ohromolipoids, quinones, anthocyanins, flavones, 
purines, pterins and flavins. The letter up 
soarcely qualify as biochromes, their interest 
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“methods involved in the use 


VoL. 173 ] 


purely metabolio. However, it would be desirable 
even in Bo short a chapter to refer also to flavins 
other than riboflavin and to fla ins additional 
to the 'oJd' yellow enzyme of Warburg Which ia now 
of little more than historic interest. 

The value of the extensive bibliography is greatly 
enhanced by the molusion of titles of the 


pers, & 
convention which could with advantage be made 
more general, E. F. HARTRHH 





ISOTOPIC METHODS IN 


BIOCHEMISTRY 


Isotopic Tracers In Blochemistry and Physlology 
By Prof. Jacob Sacks. Pp. vi+888. (London: 
MoGrew-Hill Publishing Company, Ltd., 1058.) 685. 


8 isotopic methods have become increasingly 
used in biochemical research, go the number of 


collection discusses the principles underlying the 


Cre uid te and describes many of 
ve been obtained by the BB GR 

us icd sd fe 
The six chapters will appeal to many studente 


of this subject as giving a lucid account, with the 
minimum of mathematical treatment, of the funda- 
mental principles of nuclear physics and the general 
and measurement of 
both radioactive and stable iso The author is 
throughout concerned to streas the use of this 
new technique mtroduces ita own peculiar errors, and 
that tracer experiments have to be carefully 
and, poesibly more important, that the results 
to be very carefully interpreted. O sio omnes / Some 
log may seem to have been dealt with all too 


108 
ee ee ee 


lead, the poorly informed reader to erroneous con- 
clusions, of eiger- le, the statement that ''the 

Geiger-Miller counters for beta particles 
ee ee ee These criticiams are in 
part met by the references to other books which are 
given at the end of each chapter, though the reviewer 
has been struck by the trans-Atlantic nature of 
these general references. Without exception they are 
references to American-published books, and almost 
without exception the authors are themselves - 
American in igators. 

The second major part of the book, consisting 
of ten chapters, leaves one much more doubtful as 
to its general usefulness. These chs which are 
almost entirely biochemical, the experi- 
mental resulte which have been obtained in the mam 
fields of biological research using isotopio tracer 
methods. There is a great deal of information here 
and it must have cost the author much energy to 
collect it; but if the purpose of this section i8 to 
show by selected examples how tracers have been 
applied in particular cases and how the results have 
been interpreted, then all the material presented 
here is not necessary. Furthermore, since the 
material is divided into chapters dealing with oarbo- 
hydrate metabolism, protem metabolism, lipid meta- 
boliam, eto., there is & tendency to assume that one 

is being given a complete account of the development 
Gina dali though of asuras ie APOE I meds ce 
the not moonsiderable advances which have been 
made in biochemical knowledge without the use of 
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isotopes. In addition, the work described here is 
again drawn almost entirely from American sources, 
and one i8 in fact being given an account of the main 
contributions by American biochemists and physiol- 
ogists which have involved isotopic methods. This 
may be justified in & history of American biology ; 
but one doubta its necessity in this particular book. 
Nevertheless, the material presented is desoribed 
with masterly olarity, and if its limitations are 
realized, is well worth reading for ite own sake. It 
ghould also be said, in all fairneas, that two of the 
chapters in this second section of the book, namely, 
Chapter 7 on the movement of ions across boundaries 
and Chapter 16 on photosynthesis, are exempted 
from some of the oriticisma given above, since in 
these subjecta the major advances have been made 
only since the availability of tracer methods. 

Prof. Sacks has written a book which is in many 
ways & useful addition to the literature of what his 
countrymen lke to call ‘tracerology’; but one 
cannot help feeling that his contribution would have 
been more generally useful and welcome if the first 
aix chapters had been extended to, say, twelve 
chapters at the expense of the ramainmg ten. 

The book as a whole seems to be remarkably free 
from errors and misprinte, and the publishers are to 
be congratulated on the quality of the printing, 
paper and binding. Wimax C. HUTOHISON 


THE PSYCHOLOGY OF 
PERSONALITY 


The Structure of Human Personality 

By H. J. Eysenok. (Methuen's Manuals of Modern 
Psychology.) Pp. xix4-8348. (London: Methuen 
and Co., Ltd.; New York: John Wiley and Sons, 
Inc., 1953.) 37s. 0d. net. 


R. EYSENCK of the Maudsley Hospital, 
London, 18 already well known for two major 
contributions to the literature of personality, 
‘Dimensions of Personality" (1947) and “The Soienti- 
flo Study of Personality” (1952). Although these 
books owed much, and contained numerous refer- 
ences, to the work of others, they were primarily 
concerned with giving an account of the Investigations 
carried out by Eysenck and his associates. The 
present book, on the other hand, is & systematic and 
critioal account of the field as a whole in which 
Hysenok's own work and its conclusions, though of 
course they colour his general treatment, are explicitly 
mentioned only in their appropriate contexts. It is, 
therefore, the complement of ita two prédecessors. 
Taken together the three books are a vigorous and 
important, if controversial, contribution to contem- 
porary psychology. 
Since the publication of Allport’s “Personality” 
(1937) there has been & growing recognition that 
personality is paar the most appropriate integrat- 
ing concept in psychology. It is defined by Eysenok 
in the present book as “‘the more or leas stable and 
enduring organization of & person's character, tem- 
eisdem intellect and physique, which determines 
ig unique adjustment to the environment” (p. 2). 
The concept of personality is not only of importance 
in psychiatry and in most of the applied fields of 
psychology, but also, as recent work shown, in 
many laboratory investigations into apparently quite 
narrowly sSpeoiflo topics. There is much less agree- 
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ment, however, as to how this highly complex 
organization is to be studied. In the controversies 
which centre around this issue Eysenck is a prote- 
gonst. There are no half-measures about his point of 
view; he 18 wholly with those who believe in an 
analytical, mathematical and formally correct scien- 
tiflo approach ; he is wholly against all that ia untest- 
able, qualitative, verbal, and ‘holistic’. He believes 
not only that personality ought to be studied by the 
game objective methods as are used in the physical 
sciences, but also that it oan now effectively be so 
studied. He looks ultimately for “the construction of 
& mathematical model of nality organization, 
and the derivation of testable hypotheses from this 
model by means of the hypothetico-deductive 
method" (p. 322). 

In ita approach to this ideal '8 work stems 
chiefly from the ‘London school’, of which the main 
theoretical framework, deriving from Sully, McDougall 
and Burt, is that of hierarchical structure, and the 
principal technique, deriving from the psychometric 
in tions of Galton, Pearson, Spearman and 
others, that of factor analysis. The present work is 
indeed entirely devoted to & survey of the numerous 
factor analytio studies of personality which have been 
carried out mainly in Great Britain and America. No 
other line of work receives any serious mention, not 
because Eysenok is unaware of the existence of this 
work, but because he believes it to be of small value 
until factor analysis has established the basic dimen- 
gions, or taxonomy, of personality. Within the strict 
limite imposed by ite author's point of view there can 
be no doubt that “The Structure of Personality” is 
an important book. It 1s not only valuable as & work 
of referenoe to many tedious investigations, it also 
contains a good deal of critical comment, to which all 
those who pro to employ factor analysis must 
seriously attend. For one thing at least is certain: if 
factorial methods are to be used at all, they must be 
used profloiently. Eysenck’s insistence on high stand- 
ards of technical competence 13 wholly praiseworthy. 

The main doubts concern the foundations of the 
enterprise, and these unfortunately Eysenck does 
little to remove. The resulte which factor analysis 
has Bo far yielded in the fleld of nality are nob 
sufficiently compelling to ramove dus doubts and to 
command general acceptance. These doubts nob only 
concern the adequacy of the tests and assessments 
upon which the elaborate statistical structure of factor 
analysis is erected, bub more fundamentally the 
adequacy of the theory of traits to serve as the firm 
basis of an exact science. This theory bears & sus- 
picious resemblance to the ancient doctrine of primary 
qualities which so long impeded the development of 
the physical aciences, and it may be more than a 
coincidence that modern typologies, including that 
favoured by Eysenck, so closely resemble the classical 
theory of te which was directly derived 
from that ancient doctrine. If, as is not improbable, 
the theory of traits is a completely false road in the 
study of personality, the whole factorial edifloe which 
Eysenck and others have erected collapses. Eysenck 
in his enthusiasm for scientiflo methodology appears 
to forgeb that no methodological finesse can avail 
unless the right questions are being asked; and to 
ask the right questions often requires, as Butterfield 
put it in his “Origins of Modern Science" (1049), “a 
different kind of thinking-oap". Gardner Murphy in 
his ‘‘Parsonality’’ (1947) was perhaps aware of this 
when he wrote, ‘Neither in content, nor in method 
can we be said to have solved the essential problem 
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of the starting point from which a psychology—any 


kind of psychology, including”a paychology of per- 
sonality—oould be written. . . . We 

mistakes not the minor readjustmenta 
of the lines of the t, but by recognition of the 


fundamental limitations of the whole present system 
of oonoeptions". Perhaps Eysenok would not wholly 
disagree with a statement euch as this, for he more 
than once implies that factorial studies are ional 
only, until more solid methods are & le to take 
their place. Whether even asa visional method 
their value is as greet as Eysenck believes, or whether 
other less precise methods deserve the total rejection 
which Eysenck &ooords them, time wil no doubt 
show. 5 L. 8. HHARNSHAW 


THE PSYCHOLOGY OF SPECTRES 


Apparitions 
By G. N. M. . Revised edition. Pp. 172. 
(London: Gerald Duckworth and Oo., Ltd., 1953.) 


125. 6d. 


HIS book, the first edition of which was reviewed 

in Nature in July 1943, is a revised version of 

the seventh Frederio W. H. Myers Memorial Lecture 
which was delivered by Mr. Tyrrell in October 1942. 
Since that date the theory that Mr. Tyrrell then put 
forward has met with & growing interest, and in the 
present volume Prof. H. H. Price, m an admirable 
introduction, gives it as his opinion that the book is 
p un DURO Tyrrell’s contri- 


Dismissing the physical theories of a Iti a8 
almost wholly unpromising, Mr. turns to 
those of & psychological nature. To him, apparitions 
aro hallucinations of «particular and very intrenting 
kind, and he divides them into four mam classes 
which, however, cannot be very sharply differentiated. 
These four classes are: (1) Experimental cases, in 
ee ee ee 
to & particular peroipient. (2) Cases in which a 
recognized apparition is seen, heard or felt at a time 
when the person represented by the apparition is 
undergoing some orisis such as & moment of danger 
or even death. (3) Cases in which a 
apparition is seen or heard so long after death or after 
some crisis that no ooinoidenoe can be supposed. 
(4) Cases of alleged haunted localities in which appari- 
tions are said occasionally to be observed. Cutting 
across these cages there are a number of characteristics 
which are common in & greater or leaser degree to all 
four olasses. Moreover, these characteristics, which 
are of constant occurrence in the statements of the 
various witnesses, suggest that, in the majority of 
cases, the accounts are not merely the Inventions of 
imaginative persons, but that they describe actual 
incidentas which have occurred within the experience 
of the percipients. 

One of the main features of Mr. 's theory is 
what he terme the ‘idea-pattern’, which is the dramatic 
roduction of the agent’s idea, the apparition itaelf 

ing the sensory expression of the idea-pattern. It 
ie in no sense & substantival entity but rather the 
creative product of substantival constituents belong- 
ing to one or more personalities. Thus what is 
perceived as a full-blown hallucmation is merely the 
outward expression of a drama ; and it is within this 
drama that elementa oan be detected which may be 
able to throw considerable light upon the deeper 
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strata of human personality and the remarkable 
power of subconscious activity. : 

In developing his thesis Mr. Tyrrell is careful to 
avoid any extravagant suggestions. He relies for his 

the best cases to be found in the literature, 
ose he lished in “Phantasms of the 
Journal and Proceedings of the 
ee A How far these accounts 
oan be relied upon is for the reader himself to decide. 
More than sixty years ago Mr. A. T. Innes, in a dis- 
cussion of “‘Phantasms of the Living" (1880), pointed 
out that contemporary letters and documents proving 
the authenticity of the crisis cases were conspicuous by 
their absence, and he went so far as to state that of 
seven hundred miscellaneous cases which he had 
examined ons only was accompanied by a relevant 
document. 

Although perhaps it might have been wiser in this 
edition to warn the reader 
many of the examples 
the gist of the Innee-Peiroe-Gurney controversies, 
the book remains the best critical discussion of 
apparitions that has hitherto appeared. It sweeps 
away many of the misoo so common when 

‘ghosts’, and bri the whole subject into 

i hene very curious phen- 

be fitted (st least partially) into the 
psychological framework where they undoubtedly 


belong. . E. J. DixGwALL 


LOGIC FOR MODERN SCIENCE 


The Logic of Modern Science 
By Prof. J. R. Kantor. Pp.xvi4-300. (Bloo n, 
Indiana : The Principia Prees, Inc., 1058.) 6 do 


eee One a a ee eee 
that scientific procedurés and resulte have been 

too much and too unwittingly mfluenced by cultural 
Institutions. The author, who is a ogist, 
therefore proposes to reject all current ontological, 
epistemological and psychological theories concerning 
natural science, for these all suffer from the defect of 
involving what the author oalls mentalistic and 
Iritistic notions which have been introduced not in 
interest of science but of theology. But he goes 
even further than this: he not only rejects Berkeley 
but also Hume. Hoe wishes, apparently, to reinstate 
natve realism in epistemology and to retain a thing- 
attribute theory in ontology. Hie psychological theory 
is his own and is called interbehaviouriam to distin- 
urine raus iourism which he rejects. 
calls the la ‘the end in the dualistic 
isa ao 


behaviourista, for example, simply deny the necessity 
of dealing with any peychio factor. The strict be- 
haviourist attempts to interpret all poyoni happen- 
Ings in terms of the operation of the brain and other 
nervous structures. 

"But has the behaviorist disposed of ‘mind’ ? 
Hardly. He simply throws away one half of the 
traditional body-mind construction and builds his 
system on the remainder. In no sense does he axtri- 
cate himself from the dualistio tradition. What is 
required is to withdraw completely from historical 
constructions. We need to start over agam. Inter- 
behavioral psychology ... makes this attempt’ 
(p. 259). 
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The present reviewer confesses that he has failed to 
understand interbehavioural psychology from what 
the author says in this book. Perhaps it is necessary 
to read the same author's other books on the subject. 
The most easily understood parts of the present work 
are naturally the critical parts. These have much 
that is interesting to say about physics, chemistry, 
biology, payohology and sociology. After such whole- 
sale destruction anything constructive is bound to be 
80 novel and revolutionary as to be extremely difficult 
to follow. This difficulty is increased in the present 
instanoe by the author’s rather loose use of language 
and the absence of detailed argument showing how 
the new view overcomes the difficulties with which 
the older theories attempted to deal. 

The word 'logio' is used throughout in & very wide 
sense, and the few remarks which the author makes 
about logio in the narrower and stricter sense are 
rather misleading. Consequently, when the author 
comes to discuss such questions as: ‘What is the 
significance of abstract formal systems for scientiflo 
work?" and: “Are scientific laws deduced from the 
premises of logical systems or constructed from 
events ?" his treatment of these topics (which 
require a knowledge of logic in the narrower sense) is 
intuitive and popular rather than analytical and 
scientific. No mention is made in the extensive 
bibliography of the work of Carnap, Church, Quine 
or Tarski among the many who have contributed to 
these topics in recent years. Simularly, the chapter 
on mathematics and natural science, which makes no 
reference to the work of Frege, Whitehead and 
Russell, Hilbert or Brouwer, scarcely rises above the 
popular level and gives a very misleading notion of 
the present state of knowledge. 

J. H. Woopaun 


VERMUYDEN AND THE FENS 


Vermuyden and the Fens 

A Study of Sir Cornelius Vermuyden and the Great 
Level. By L. E. Harris. Pp. 168+8 plates. 
(London: Cleaver-Hume Press, Ltd., 1958.) 21s. net. 


HE draining of the Fenland is one of the most 
notable enterprises in the history of the 
English oountryside. It was achieved only with 


much difficulty, and the main architect of that 


achievement was Oornelius Vermuyden. He was 
born in 1590 on the island of Tholen in Holland, 
and moved to England in 1621. He waa involved 
m & number of enterprises; but the greatest, and 
the one upon which his reputation must rest, was 
the draining of the great stretch of peat later known 
as the Bedford Level. 

During the latter years of the sixteenth and the 
early years of the seventeenth century, the poesibility 
of draining this area was hotly debated, and the 
debate culminated in 1030 in a project headed by 
` Franois, fourth Earl of Bedford. Vermuyden was 
already mterested in the scheme, and, at the request 
of the Karl, he undertook the direction of the work. 
Discussion had ranged around two opinions. One 
held that the existing watercourses should be deepened 
and embanked; the other, held by Vermuyden, 
advocated that new and artificial straight cuts be 
made. So it was in accordance with this second 
view that the work proceeded. The confusion of the 
Civil War, and continued hostility to the scheme, 
interrupted the progress of the work, and it was not 
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until 1652 that the area was formally declared to be 
drained. Vermuyden’s oonnexion with the Level 
appears to have ceased in 1655; and but little is 
known. of his life after this. The date of his death 
was in doubt, but Mr. Harris has now shown that 
it was 1077 ; the record of the burial is in the register 
of the Church of 8t. Margaret, Westminster. 

The work of Vermuyden, both while it was in 
progress and afterwards, was surrounded by oon- 
troversy, and it is true that succesive floods, more 
than onoe, very nearly brought the scheme to disaster. 
As one engineer, John Golborne, wrote in 1777: 
"Look which way you will, you will see nothing but 
misery and desolation”. Neither Vermuyden nor 
his associates apparently had realized that as soon 
as the peat was drained, ite surface would become 
lower, and that pumping would be necessary. It is 
this lowering that has very largely been responsible 
for the continued flooding of the Fens. Successive 
engineers bitterly attacked Vermuyden’s engineering 
works on technical grounds, and Mr. Harris guides 
us with great skill through the many differences of 
opinion. Moreover, he points out that “the only 
practical standard of comparison to apply to Ver- 
muyden's work is how the drainage of the Great 
Level would be oarried out to-day, assuming that 
conditions in, and the state of, the Level were as 
they existed in the mid-seventeenth century. Would 
& similar plan be adopted ?" It is a diffloult question 
to answer; but the fact is that the new Flood 
Relief Scheme embodies features that Vermuyden 
proposed but which were never carried out. Had 
these been carried out, “his scheme would have 
proved even more successful than in fact it did". 
The general profeasional verdict on Vermuyden’s 
work has ‘‘become more favourable’, and something 
of his greatness appreciated. 

Amid this story, some light is shed upon Vermuyden 
himself. He was “a hard man of business", both 
“dominating and aggressive’, certainly litigious. “It 
is debatable whether Vermuyden oould be considered 
to have been & likeable man." But in making these 
remarks, Mr. Harris would have us remember that 
the bitter oriticiam of his work was certemly unjusti- 
fled, and that there 1s no “valid reason why the 
judgement of success should be withheld from 
him" 


This book not only throws light upon a little- 
known flgure of the seventeenth oentury, but also is 
of the first importance to any student of fen draining. 
It most skilfully handles difficult material, and 
presents a balanced picture of a man and a problem. 
It is also attractively written and attractively 
produced and illustrated. H. O. DARBY 


ORIGIN OF METAMORPHIC 
ROCKS 


The Origin of Metamorphic and Metasomatic Rocks 
A Treatise on Recrystallization and Replacement ın 
the Earth’s Crust. By Prof. Hans Ramberg. Pp. 
(Chicago: University of Chicago Press ; 
: Oambridge University Press, 1952.) 75s. 


HIS i ing book is the latest of several 
texte, dealing with the omgin and formation of 
crystalline rooks, that have appeared in recent years 
in the United States. Prof. Ramberg confines himself 
to the field of metamorphism, though this ıs viewed 
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in the broadest terms so that such tions ag 
granitization are included. The sub-title indicates the 
author's respect for metasomatism as & rock-forming 
process, a subject with which the last third of the 
book is largely concerned. 

In his opening discussion of some of. the principles 
of thermodynamigs and crystal chemistry, Prof. 
Ramberg bases his analysis of chemical processes in 
rocks on the concept of free energy. He argues that 
this is simpler than a discussion of the relations of 
minerals with a hypothetical pore fluid. He makes 
& most interesting attempt to e I 
diagrams for ic minerals 
date provided by mineral assemblages in the different 
metamorphic facies. It is considered that such 

| , even though calculated theoretically from 
an insufficient number of points, provide the best way 
we have of presenting the scanty data available on 
the behaviour of metamorphic minerals under 
changing pressure— ture concentration oon- 
ditions. The tentative nature of these diagrams 1s 
repeatedly pointed out end, provided this is borne 
in mind, & very promising method of dealing with 
metamorphic assemblages seams to be developed. 
An appendix on chemical bonds in crystals is pro- 
vided as & supplement to these early chapters. 

A discussion of the kinetios of metamorphism leads 
on to the more strictly petrological parta of this 
book. These make up about two-thirds of the text, 
and may well, as the author pointa out, be read first. 
Here emphasis is put upon the general principles of 

ig, while the “‘collection of erratio data and 
descriptions of rocks or field. relations are kept at & 
minimum". This quite justifiable treatment requires 
that the reader must have a general aoquaintanoe 
with ic rooks. Such & treatment doeg not 
mean that fleld evidence is neglected. On the 
contrary, one of the most attractive features of-the 
work is the attention paid to what might be called 
the architecture of the extensive regionally meta- 
morphosed terranes. This is shown in the survey of 
structural properties of metamorphio rooks and again 
when the deep-seated quartzo-feldspathic rocks are 
described during the discussion of metasomatism. 
Theee sections are illustrated by excelent photo- 
graphs, most of which were taken by the author during 
his work in Greenland. 

After & short discussion of stress and antistress 
minerals and the structural survey mentioned already, 
there comes an account of the mmeral facies of 
me o rocks, with emphasis on the assem- 
blages formed during regional metamorphism (twenty- 
seven pages) as against those formed during contact 
metamorphiam (two pages). This emphasis is 
maintained in the treatment of metasomatism and 


metamorphic differentiation and is no doubt delib- ' 


erate, for the author is concerned to show the prime 
Importance of di ade metamorphism and meta- 
somatism as rook-forming operations. 

. Metasomatism is recognized as a complex and 
little understood process. If we &ooept the author's 
view that this process is not one in which we can 
“expect to receive aid from physics and chemistry in 
the form of laws ready to be applied to our complex 
problem without many modifications’, the lengthy 
discussion of transfer of matter through rooks must 
at times seem rather tive. But unless geolo- 
gista with the experience of Prof. Ramberg are 
prepared to expose their views on the subject, we may 
never get to grips with the question. This discussion 
is followed by an acoount of metamorphic differen- 
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tiation, after which there is the briefest of references 
to contact metasomatism (twenty lines) and a very 
relevant excursion into metasomatism in practically 
unme sediments. It is a pity that these 


‘last two topios could not have been treated more 


fully, for an understanding of such matters would oon- 
tribute to our comprehension of the regionally meta- 
morphosed schists and quartzo-feldspathic gneisses 
which constitute the major blem. Whether or 
fob ons agrees tliat gach rodkd ure tho produst of 
diffusion through the solid, the author must be given 
credit for setting out so clearly the facta about the 
occurrence of such rocks m the deeply eroded moun- 
tain chains, facts which any hypothesis on deep- 
seated plutoniam must take into account. 
H. H. Raab 


GENETIC CLASSIFICATION IN 
-MINERALOGY 


Spezielle Mineralogle auf geochemischer Grundlage 
Mit emem : Hin kristallchemisches Mineral- 
system. Von Prof. Felix Machatechki. Pp. vii+ 378. 
(Wien: Springer-Verlag, 1953.) 6ls. 6d. 


LMOST all text-books on mineralogy have been 
based on & chemical classification more or lees 
modified by structural considerations; the first 
subdivision has been into elements, sulphides, oxides, 
carbonates, silicates, eto., while withm each of these 
divisions the big isomorphous groups of species, such 
as the rhombohedral carbonates, the feldspara, or the 
spinels, form natural unite. More recently, the 
Kd ae of structural crystallography have 
an intermediate divimon by structurally 
allied gro suoh as the island, chain, sheet, and 
network silicates. 

Prof. Machatschki has experimented with a quite 
distinct method of classification—a genetic one. 
Followed strictly, this approach would lead to the 
dispersal of many familiar groups of structurally and 
chemicalty allied species such as the pyroxenes ; this 
and other considerations have deterred him from 
following his idee to its logical conclusion, and some 
readers may feel that this division of aim detracts 
from the unity of the book. But all should find the 
and the book should 
prove a very valuable addition to the bookshelf of 
mineralogista and petrologiste alike. It is difficult 
to decide at & first reading how far the divided amm 
will prove of serious detriment ; but of the value of 
many features of the book there can be no doubt. 

After a short mtroduction Prof. Machatechki deals 
with the primary magmatic minerals in order of 
crystallization, then with pegmatitio-pneumatolytio, 
hydrothermal, and solfataric minerals. The second 
section. deals with clays, lateritio minerals, and other 
weathering producta, evaporites, and minerals of 
organic origin, and the third with the mmerals of: 
metamorphic rocks. A great many mmerals would 
fall into more than one of these headings and many 
familiar mineral families would be soattered over 
several headings; so each well-known family is 
discussed in detail at the earliest point in this genetic 
development where any member of the family is 
encountered. The ore minerals are treated excep- 
tionally ; instead of being dealt with as they are 
met in the logical genetic series, their detailed descrip- 
tions are all collected in & special section, arranged 


, Publishmg Compeny, 1058.) 


No. 4411 


under metals, with attention to the rarer 
metals. A rather similar and very useful arrangement 


is adopted for the titic-pneumatolytic minerals, 
which are divided inio lithium, rubidrum-osegrum, 


The chemical formuls for the species are a feature to 
which Prof. Machatachki has given special attention. 
= 21 the po -ordmetian ol of the principal atoms 


b t numbers (for 
mpl, Bilal, All"), and ÍT), nd onoloeen po lyatomic anions 


with a a ea Dun Paine E 
brackets (for example, EO TELADO.) structures 
lar-Hnk , sheeta, or net- 

; A o ely, 

Sele ue dunia foc do lbwed be bee 
pair of letters symbolizing the system of orystalliza- 
tion. These features should prove very useful m 
Naa ia a a a EUR UU URS 


There are few errors or omissions of consequence, 
though some rare minerals are unexpectedly included 
and more common ones omitted (for example, the 
very rare edingtonite is included, and incorrectly 
stated to be related to seoleoite, while the much 
commoner mordenite is amitted; and mesolite is a 
definite compound, not a mixed : 
M. H. Hey 


f 


CLAY MINERALS 


Clay Mineralogy 

By Prof. Ralph E. Grim. (MoGrew-Hill Series in 
Geology.) Pp. xii4-384. (London: MoGraw-Hill 
64s. 6d. 


HE extent of the interest in clay minerals ‘is very 

wide, as Prof. Grim points out in the mtroduction 
to his excellent book, rangmg as it does from the 
earliest of human industries—pottery making and 
agrioulture—down to the cracking of oils in modern 
refineries. Physical and physiochemical studies 
carried out by many workers over the past hundred 
years had provided a considerable insight into the 
properties of clays; but it was not until Hadding’s 
discovery of their crystallinity that a more funda- 
mental attack on the subject was possible. Tho 
adumbration by Goldschmidt and Pauling of the laws 


further advances possible. While much has been 
learned about clay mimerals in the relatively pure 
state, much remams to be done on the complex 
mixtures that occur in such materials as soils and 
sediments. The quantitative aspects of such mixtures 
still bristle with difficulties that will not easily be 
overcome. 

As in other aspecta of mmeralogy, misidentifloation 
and duplication of names has p | troublesome ; 
but in his digcussion of this Prof. goes 
too far m ting beidellite to the ranks of dis- 
credited species. A te would be & more 
appropriate candidate, for all the evidence points to 
the identity of this and palygorskite, which has a 
very long-standing priority. Recent work has 
certainty shown the advisability of oheoking all 
identifications by X-rays, otherwise much work can 
be completely vitiated. 
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Appropriately, the mai part of the book begins 
with a good account of the structures of the various 
clay minerals, with tabulated data taken largely from 
the Clay Mineral Group’s monograph. The latter 
will, however, still be easential to anyone wishing to 
use X-ray techniques, for in a general text it is 
obviously imposible to cover every of the 
work and discuss the many difficulties t arise in 
the interpretation of X-ray diffraction patterns of 
clay materials. 

Successive shania then deal with electron micro- 
graph studies on shape and size and with ion 

. In this last Prof. Grim seams out of his 
elament, but it is an adequate account. In marked 
contrast are the chapters on the olay—-water system 
and the effect of heating on clays, in which the author 
is dealing with aspects to which he has contributed 
much, and both are very thoroughly treated. Reac- 
tions with organic substances, which come next, have 
proved extremely valuable both in connexion with 


. the properties of the clay minerals and their identi- 


fleation, but also in PEE up the poesibility of 
studying the organic molecules taking part. This has 
obvious bearings on the reactions between soil organic 
matter and alays and in particular the apparent 
Inactivation of certain types of substances with 
regard to biological decomposition. Chapters on the 
optical properties of clay minerals and miscellaneous 
properties (solubility, infra-red spectra, eto.) complete 
what one might oall the laboratory side. In the last 
two chapters Prof. Grim deals very thoroughly with 
the origin and formation of clay minerals as far as 
the date will allow. Many more field data are required 
before one can obtain & clear picture of clay mineral 
formation in many cases. One would have hoped 
that something like an ‘mverse’ Bowen reaction series 
might have held good for the natural synthesis of 
clay minerals, but there seem to be too many 
exoeptions. 

In a book covering such a broad field it would be 
easy to find fault on partictlar pomts, especially since 
the subject is developing so rapidly. The book is 
well documented both in footnotes and supple- 
mentary bibliographies in each chapter, and it oan be 
thoroughly recommended. A. Mum 


GEOLOGY AND SCENERY 


Geology and Scenery In Britaln 


By T. G. Miller. 224--81 plates. (London: 
B. T. Bataford, Ltd., 1953.) 18s. net. 


N writing & work dealing with the correlation 

between the geological make-up and scenery of 
Britain, the author has chosen to enter a highly 
competitive fleld of geological literature. Personally, 
I doubt the need for any further addition to it, eae 
the atm js to go beyond and into the denoe upo 
the outward expreemion of the rocky ton of th m 
country of the organio population and ite manifold 
activities. Were such & subject the main theme of 
this book, it might well claim some novelty, and 
indeed in the introduction we are promised more of ' 
this than eventually materializes. The author sete 
out to produce a compromise between the ‘country 
book’ and the technical onal survey, the whole to 
be comprehensible to the iyman with a love of the 
countryside. The balance is far from lying midway 
between the two and in fact lies heavily towards the 
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regional survey, in which case it becomes justiflable 
to compare it with similar productions. It also 
vi aep iu Britain oomprises England and Wales 

, Bo that the scope of the book becomes identical 
with Sir Arthur Trueman's “Geology and Scenery in 
England and Wales”. Since the latter is available 
for half-a-crown, Mr. Miller Beta himself a task of 
no Inoonsiderable magnitude in crashing into the 

On the whole he has produced a readable volume 
and in places displays astonishing lucidity. What is 
said is said in & concise manner, and moet geologists 
would appreciate the deftness with which the author 
disposes of maases of detail; but I think that the lay- 
sere alan cJ pg tl nen id She eter 
matter anda , if more cumbersome, ition of 
& well-selected residuum. Mr. Miller has this tech - 
nique in his useful diagrams. Why not in the text? 
The pithmess of certain sections of the early chapters 
dealmg with the fundamental principles of geological 
science is admirable, but there is a tendency for oertein 
short asides and summaries to miss the point in an 
irritating manner. This phenomenon of just missi 
the target applies also to some of the quotations 
as chapter I Thus I do not think that the 
conflict between and Nature can be summed up 
as ‘dubious neutrality” (p. 22) on the part of the 
former, or that & quotation involving ‘‘the mountains 
far away” (p. 73) is an appropriate introduction to a 
chapter on older rocks of Wales. Baoon's oon 
tion of the earth (p. 19) does not harmonize with 
geologist’s approach and stands in marked contrast 
to the subject-matter of the chapter which it intro- 
duces. If quotations are not apt they ought not to 
be used. 

The volume includes some very fine plates illus- 
trating scenery and structures. One might protest 
against foreign views being included in a work on 
British soenery were it not for the fact that they are 
among the best in the book. The Persian photo- 
graphs especially are wonderful. The references to 
Plate 30 on page 76 and to Plate 81 on page 81 
should be in 

The author has produced a pai Ing review of 
his subject ; he oan write well and I am glad to have 
his work on my shelves. Even so, if one is limited 
to a singlo volume on this topic, there are botter 
works already available. FRANK Hopson 


THE EARLY DAYS OF 
AGRICULTURE: 


Plough and Pasture 

The Early History of Farming. Part 1: Prehistoric 
Farming of Europe and the Noar Hast. By E. Oeoil 
Ourwen. Perb 2: Farmi of Non-Kuropean 
Peoples. By Gudmund Hatt. Pp. xii4-320--14 
plates. (New York: Henry Schuman, Ino. 1953.) 
5 dollars. 


GRIOULTURE has been practised for some six 

or seven thousand years; but its written records 
go back for only about one-third of this time. For- 
tunately, modern archmologista have been able 
to unravel a great deal of the earlier history and 
it is now possible to draw up & much more 
extensive account than was practicable a generation 
ago. 
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Mr. Curwen and Prof. Hatt have summarized much 
of this new knowledge, but instead of writing one 
book jointly Mr. Curwen has in one section described 
the prehistoric farming of and the Near East, 
while in the other section Prof. Hatt deals with the 
farming-of non-European countries. 

Mr. Curwen, who is already well known for his 
writings on Sussex archwology, starts with the 
primitive food-gathering stage of human history, and 
shows how the gradual drying of the climate in the 
eastern Mediterranean and Near East curtailed the 
range of operations. Mankind then split into two 
groupe. One tended to settle in the river valleys and 
well-watered oases where its members oultivated 
aan ihe aan the other group remained 

no longer rely on hunting and 
ing; instead they domesticated certain 
iste, wandering from 


induetrialista ; the pastoral 
peoples on the other hand tended to beoome more 
contemplative and developed religions, poetry and’ 
the mystioal arta. Mr. Ourwen shows how the ancient 
traditions of Egypt, Greece, and Palestine as expressed. 
in the Old Testament agree m placing the origin of 
this dichotomy of races in an area bounded on the 
west by the river Nile, on the east by the river Indus, 
and on the north by about the forty-flfth parallel. 
The period in time was the end of the Mesolithic and ` 
the beginning of the Neolithio age. 

The early history of the cultivated cereals, the 
domesticated animals and the implements is given 
in some detail; the acoount of the plough, however, 
should be read in conjunction with F. G. Payne's 
studies on this subject. Ib is remarkable that the 
number of kinds of plante and animals used as food 
has decreased since the early food-gathering days 
and that very few additions have bean made to the 
list of common foods with the exception of migrants 
such as potatoes and maize, which, however, had been 


the ortunity of 

reading the account by Prof. Gudmund Hatt, of the 
University of Copenhagen, of the development of 
ee ee cipi c gan 
Hast. He begins with accounts of food gather- 

ing in the Americas, Australia and Afrioa, and 
describes some of the protective magio associated with 
it. The “symbiosis man and plante" and 
the “religious fear of wronging the f plant", to 
quote the author's phrases, gradually developed into 
agriculture which doubtless originated independently 
m the different continents, for the human migrations 
had taken place long before it ocourred. The earliest 
stage was & combination of hunting by the men and 
& rudimentary ear hats practised by the women 
d into fall agriculture i implements 
drewn -by animals directed by agi eae a, 
cassava and obhers—played & larger part than in 
Europe; maize seams to have come late into North 
America. The Kentucky caves give evidence of the 
cultivation of sunflowers, goosefoot (Uhenopodeum), a 
pumpkin (Cucurbita pepo) and a gourd (Lagenaria 
swerarta) long before pottery was known or maire or 
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beans grown: curiously enough the gourd seems to 
have been of Old World origin. Tobacco culture was 
widespread in America even among tribes that did 
not grow food. It is unknown whenoe or how maire 
came into cultrvation, but ita arrival was a turning 
point in American history, for it made possible the 
magnificent cultural evolution m the Andes and in 
Central America, Mexico and the south-west area. 
Wherever it came from, Colombia ap to be its 
oldest centre of cultivation. Colombia also appears 
as the centre of origin of a number of other cultivated 
plants. 

The book contains a large amount of information 
that will be new to many readers and which, more- 
over, is not generally acoeasible. It can be com- 
mended to all who are interested m the origms and 
early history of our domesticated animals and fleld 
crops, and in the toola men used for dealing with 
them. E. JOHN RUSSELL 


THE SOILS OF EUROPE 


The Solls of Europe 
Illustrated Diagnosis and Systematics. By Prof. 
Dr. Walter L. Kubina. Pp. 318+26 plates. 
(Madrid : Consejo Superior de Investigaciones Cienti- 
ficas ; London: Thomas Murby and Co., 1953.) n.p. 
NTL the identity of a creature can be established 
and communicated, correlation and the transfer 
of experience are impossible and knowledge remains 


ition and precise description of 
kinds of planta animals by such men as Turner 


and Gesner in the sixteenth century provided the- 


esential foundation for modern biological science ; 
and as a pedologist Dr. Kubiéna is surely right m 
asserting the urgency of his aim in this book, which 
“is an attempt to make it possible to identify and 
to give suitable names to soils for all who need it". 
Descriptions of 173 different ‘formations of soils” are 
illustrated by more than fifty excellent reproductions 
of beautifully executed tings chosen in preference 
to photographs to espina the features regarded 
as most significant. are provided to facilitate 
rapid identifications which may then be checked by 
the more-or-leas detailed profile descriptions. Many 


synonyms are carefully equated in the explanation of 


more than four hundred soil names and some two 
hundred pedological terms. Dr. Kubiéna claims to 
have studied personally most of the soils described, 
and it may well be doubted if any other person could 
provide such an extensive of personal 
experience. It is a pity that m this translation from 
the German such & valuable book should be marred 
by English so often ambiguous that the reader is left 
doubting those subtleties which may well have been 
and from the number of typographic 
errors it seams doubtful whether the proofs could 
ever have been read at all. 

The development of a precise terminology, & clear 
and concise nomenclature, and an orderly and service- 
able classification are probably the three most urgent 
requirements in the study of the soil. In the fleld of 
profile description Dr. Kubiéna is particularly helpful 
in those features of the profile which reveal them- 
selves best under the microscope. His acoount of 
both the morphology and genesis of the various forms 
of organic matter establishes without question the 
value of his techniques, while the features upon 
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which he bases his important distinction between 
Lehm and Erde could scarcely be fully discerned by 
the unaided senses. Many of the profile descriptions, 
however, are quite inadequate for precise diagnosis, 
and some of I. more obvious features, such as major 
profile structures, for example, are often not described 
at all. 

In nbmeneletiro,. Dr. Kubina adopte ea Linnean 
approach, and perbape assumes too readily that the 
success of a system for plante and animals is & guaran- 
tee of rts value in souls. Indeed, in his assumption 
that soils may be “as exactly and unambiguously 
characterized and named as breeds of cereals, market 
garden crops, and domestic animals’’ Dr. Kubiena is 
assuming an analogy which is misleading. Plants 
and animals are discrete and transferable units with 
their easential characters determined by an internal 
mechanism, whereas soils, as Dockuchasaiev maisted, 

“are a mere function of the soil-forming faotors". As 
in petrology, the easential problem is the significant 
division of a gradually varying continuum, and it may 
be that a premature enthuaiagm for ‘‘pigeon-holmg” 
may divert energies from the more vital study of soil 
and landscape relationships. That Dr. Kubiena is 
himself aware of the merging of soil boundaries 18 
clear from his emphasis on the strongly dynamic 
nature of soil profiles ; and his evohrtionary division 
between raw soils, ranker soils, and more mature 
soils recognizes, at & high level in his classification, 
pr roflle development sequences similar to those which 

ve been shown to be oí of such practical value in New 
Zealand. To arrange soils in order from the simplest 
to the most complex, after consideration of ''all 
essential characteristics’, is a logical aim, but its 
adequate fulfilment will require much more knowledge 
of profile dynamics than we now possess. 

The book is stimulatmg and of lasting value, and 
cannot be neglected by any serious student of the soil. 

E. CROMPTON 


ELECTRONIC THEORY OF 
VALENCY IN ORGANIC 
CHEMISTRY 


Electron Structures of Organic Molecules 


By Prof. Lloyd N. Ferguson. Pp. x14-335. (London: 
Constable and Co., Ltd., 1052.) 485. net. 


i of this book is correctly deeoribed in 
ita tit As ig explained in the introductory 
chapter, ib e an up-to-date acoount of that part 
of physical organio which is concerned 
with molecules in their normal (non-reacting) states. 
Succeasive chapters carry the following headings : 
the types of chemical bonds, the polar nature of 
covalent bonds, covalent bond distances and bond 
angles, intramolecular forces, Induction and electric 
dipole moments, magnetic susceptibility, resonance 
and its applications in organic chemistry, absorption 
spectroscopy (this ohapter and the preceding one 
oocupy almost half the book), aromatic gubstitu- 
tion, and molecular and electron structures by 
phymoal methods. 

The treatment is clear and the expositions 
uc mim p ee re ane 
easity followed by the honours degree student for whom 
it seams to have been designed. Yet & conscientious 
teacher might hesitate before recommending the book 
without qualification—especially as it is so expensive. 
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Misprinte occur in all books, and in this one not oftener 
than the average; but the erroneous formula for 
picryl iodide on p. 174 and the mistake m equation 
(8) on p. 220 are examples of rather serious slips. 
What is much more serious is that the writing abounds 
in looee phraseology such aa, "the four valencies of & 
carbon atom ‘form a tetrahedron” (p. 89), or the 
"equation (4-4, +6) is the electrode potential" 
(p. 70). Again, to write of associated compounds on 
p. 65 that the “association increases the ee in 
water” is surely to suggest a false causali In a 
single paragraph on p. 60 the phrase ‘‘ 
tion" is used in two distinctly different, Pedee. Bengeg. 
Furthermore there are some misleading statements : 
"the chief use (of X-rays) to o io chemists has 
been with crystalline powders" (p. 82), and “‘electron 
diffraction is the principal type of diffraction studies 
being made now" (p. 83) are opinions that oould not 
long survive a glance at any recent’ volume of the 
"Structure Reports". In several places (for example, 
pp. 22, 144, 159) the mexpert reader will gain the 
impression that the molecular orbital treatment is 
merely & part of the resonance concept, instead of 
bemg an alternative and independent method of 


"FWmon anoth 
another American author has written of 
"the electronic theory of the Enghsh school", aie is 
x iine to find the names of Ingold, € 
Robinson and Sidgwick together accounting for only 
14 entries in Prof. Ferguson's author-index, while 
Beveral Californian or mid-Western authorities indi- 
vidually exoeed-this total. (On the other hand, two 
well-known American workers as "R. B. 
Core" and “J. Donahue” in both text and index.) 
Most of these defects are superficial and could be 
easily remedied, and to have pointed them out at 
this length is to have emphasized them unduly unleas 
it is also emphasized that this book has many virtues. 
A large quantity of current information is brought 
together in a useful way, and offered in a readable 
form. Those able to read the book with judgment 
will fmd it valuable. After every few pages there is 
& list of books and review articles for supplementary 
reading. These lista are up to date and well chosen ; 


 &nd they are by no means confined to American . 


publications. With due safeguards, this book should 
be made accessible to advanced studente of chemis- 
try ; ib oan be recommended to any of their seniors 
who may be concerned with physical organic 
chemistry. J. O. SPRAKMAN 


CATIONIC POLYMERIZATION 


Cationic ds AU gic and Related Complexes - 
Edited by . P. H. Plesah. I of & 
Conference held at the University College of North 
Staffordshire, 24th-260th March, 1052.) Pp. xii+ 1006. 
(Cambridge: W. Heffer and Sons, Ltd., 1953.) 20s. 
"IE experiniental investigation of cationic d 
merization was initiated in the early 1980 
Dr. Plesch points out m his most admirable 
Dr. Pech points out in his most admirable profs 
type of polymerization reaction by reason of the fact 
that it could not be fitted mto the general theory of 
free-radical chain reactions. Since that time, specta- 
cular advances have bean made in the understandmg 
of the fundamental nature of the reaction. While & 
fair measure of agreement on general detail has been 
` reached it is quite clear that a very large number of 
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variables are mvolved and a vast amount of work 
remains to be done. This has become even more : 
evident since the comparatively recent discovery of 
the phenomenon of cocatalysis and the fact that the 
true oham initiators may be complexes between 
catalyst and trace impurities, solvent, or even 
monomer. 

In this ‘state of the subject & normal 

So be premature. I believe, however, 


Dn Pith has eed ee le dd 


satisfying the intensé interest in the subject by 
producing what is in effect a progress report by the 
most eminent workers in the fleld. There is reported 
here, with copious references to earlier work, a 
deal of representative material which has 
published in recent years together with some which 
will shortly appear. Most valuable of all, however, 
are the comments and suggestions made in discussion. 
The whole has been arranged, presented, and printed 
in & most attractive and readable fashion. 

After a foreword by Sir Eric Rideal, the preface 
by Dr. Pleech gives & historical survey and puts the 
later discussion in perspective by showing in parti- 
cular the economic and industrial aspects of the 
subject and also ita relationships to modern theories 
of organic chemistry. Thereafter the book is divided 
into two main sections approximately equal in length. 
The first is devoted entirely to pepers on complex 
formation with & direct bearing on the initiation 


Adverse nena eee trivial nature and detracts 
not at all from the value of the book. It is conoerned 


only with minor pointe of inconsistency m presenta- 


tion. Bon eee i are used, even in 
the same equation (p. 78), pug igen the phenyl 
group and the appearance in text sometimes 
of [] while at other times "the concentration of" is 
written in full. These pointe may be rather difficult 
to avoid, however, in a publication of this nature 
where the original material has come from a number 
of authors. 

This book gives an authoritative account of the 
state of our knowledge of cationic polymerization at 
March 1952. It is of particular value to all interested 
in the general flelds of high polymers and complex 
formation and must be indispensable to workers in 
the more restricted fleld which it covers. 

N. GRABSBIE 


t 


TECHNIQUE OF ORGANIC 
CHEMISTRY 


Technique of Organic Chemistry 

Vol. 8: Investigation of Rates and Mechanisms of 
Reactions. B. L. Friess and A. Weissberger (Editors). 
Pp. xxii--700. (New York: Interscience Pub- 
lishers, Ino. ; London: Interscience Publishers, Ltd., 
1953.) 12.50 dollars. 


HIS volume surveys the broad domain of 
chemical kinetics. The editors have sought to 
present theoretical as well as practical techniques, 
and topics outside the scope of formal kinetics are 
tod. when relevant to the problems of reaction 
mechanism. The initial ohapters are relatively 
general and are devoted to the theory of chemical 
kinetics, to experimental methods’ of measuring 
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re&cbion-rateg, and to the principles underlying the 


elucidation of mechanism: later chapters are more, 


ialized and refer to gas-phase reactions, liquid- 
reactions (and homogeneous catalysis), poly- 
merization and polymer reactions, biological reactions, 
and very fast reactions. Heterogeneous reactions, 
heterogeneous catalysis and other bi-phase proceases 
are not treated. 

Viewed as a whole this is unquestionably & useful 
gouroe-book for chbmists whose intereste lie within or, 
' on the fringe of the field of reaction mechanism. The 
least successful aspects are the y theoretical 
parts, for the absolute rate theory which is the natural 
foundation of the main sections of the book is very 
summarily presented, the degree of tion 
being such that in some respects the foundation 18 
insecure. For example, in the discussion of the effect 
of isotopic substitution (p. 26) rb is clamned that, a 
C—H bond being replaced by C—D, the marinum 
theoretical ratio of rate constants is 4:3. Actually, 
the author has calculated (approximately) the ‘maxi- 
mum’ velocity ratio for a special, and certamly very 
rare, case in which the deformation vibrations have 
the same 'm the and transition 
states ; but none of this is explained. Probably no 
one will be misled, but it is disturbing to find several 
references to this ‘derivation’ at points later in the 
book. 

The field covered in this volume is brodü and 
correspondingly difficult to survey ; but the authors 
have maintained m general a very even and inter- 
esting level. In a treatise on the methods of organic 
chemistry it is natural that liquid systems receive 
the most attention ; but not the least useful sections 
are devoted to the theory and practice of relatively 
specialized techniques: for example, flow methods, 
which are becoming moreasingly popular. It may, 

be that the section on rapid 
reactions is restricted to biochemical systems or to 
systems primarily of biochemical interest : no account 
is given of the investigation by ultrasonic and other 
new methods of simple, very fast reactions in the gas 
phase. 

Binding and presentation conform to the high 
standard of the series, and a cumulative index to the 
earlier volumes is provided. J. C. D. BRAND 


RUSSIAN PROGRESS IN 
ELECTRON DIFFRACTION 


Electron Diffraction 

By Prof. Z. G. Pinsker. Translated by J. A. Spink 
and E. Feigl. Pp. x1v+443+25 plates. On : 
Butterworths Scientific Publications, Ltd., 1958.) 
0835. net. 


dum appearance of a translation of this important 
Russian book is very weloome. A specially 
contributed preface by the &uthor suggests that 
Russian scientists are anxious for international 
co-operation, and this would be greatly helped by 
the appearance of further translations of this kind. 
As an orthodox work on the theory and practice 
of electron diffraction, the book is very good; it 
deals with the elementa of wave theory, the diffraction 
of waves by crystals, experimental methods, appara-- 
tus, and practical resulta. The chapters on the last 
Subject: appear to deal Ay a 
non-Russian contributions, it is evident that, m 
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some types of electron-diffraction work, the Russians 
are well ahead. "This is particularly true of orystal- 


by the fleld within an atom and not by electron den- 
sity, hydrogen atoms are more easily detected by 
electrons than by X-rays, and work on this subject 
has been ing in the Russian literature sinoe 
1948. As as the reviewer is aware, the earliest 
comparable work in English is that of Cowley in 
‘Australia, published in 1953. 

As a historical commentary, however, the book haa 
several defecte. For example, the discovery of 
electron diffraction is attributed solely to Davisson 
and Germer, Thomson’s work being referred to, only 
incidentally, several pages later. Quite naturally, 
Russian work receives predominant attention; but 
it comes as & shock to find W. L. Bragg given only 
minor honours for what is usually known as Bragg’s 
law; Prof. Pinsker consistently refers to this law as 
the Wulff-Bragg law, claiming that it was discovered 
by “the Russian scientist Wulff (Phys. Z., 14, 217 ; 
1013) and simultaneously Bragg (Proc. Camb. Phal. 
Soc., 17, 48; 1912)". 

This claim deserves some attention, since simul- 
teneity can be claimed only if the later paper were 
occi ge: E “one aaa publened) in 
this instance, this is not so; Braggs paper was . 
published in November 1912, and Wulff’s was not 
received until February 1913. Moreover, Wulff's idea 
arose out of a note published by Bragg in Nature, 
in December 1912, to which Wulff refers in his paper. 
Thus the claim for a division of the honours cannot 
be substantiated, even though Wulff was clearly 
unfortunate in that Bragg’s paper was published in 
a journal which was.probably not well known to bim. 

The translation has been carried out extremely 
competently, even if the English is inclined to be & 
little stilted in parts. The translators have added to 
the value of the book by inoluding many extra 
references, and the author has contributed some 
recent Russian ones in his 

The book can be confidently recommended as an 
important work on the subject. H. LrPsoN 


- RADIOACTIVE ISOTOPES 


Radioactive Isotopes 
An Introduction to their Preparation, Measurement 
and Use. By W. J. Whitehouse and J. L. Putman. 
Pp. xvi+424+5 plates. (Oxford: Clarendon Press ; 
London: Oxford University Prees, 1953.) 50s. net. 
Io the past decade the number of applica- 
tions of radioactive isotopes has increased 
enormously, and the concomitant growth of interest 
hag created a demand for appropriate text-books. 
For those who wish to read about the preparation of 
radioactive isotopes, their properties and uses, 
‘Radioactive Isotopes” constitutes an excellent 
survey. The treatment is ive and well 
balanced and the presentation generally lucid and 
precise : furthermore, the book arouses and maintains 
interest. 

After a brief survey of the nuclear reactions which 
are used in the production of radioactive isotopes, 
the modes of nuclear disintegration are di 
together with the properties of the radiations. These 
topics occupy about & quarter of the book and they 
constitute the baakground for the remainder of the 
text. The authors then deal with the practical 
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scope and limitation of a few of the counting methods. 
The addition of more numerical examples, here and 
elsewhere, would add greatly to the value of the book. 

The authors deecribe the effect of the radia- 
tions, the production of ionization and the physical 
and chemical consequences. Dose units and dose 
rates from various sources, ionization chambers, 
electrometers, and calorimeters are discussed. The 
chemioal aspects are dealt with very briefly. 

The treatment of the applications of radi Ivi 
lays stress on the 


and, indusiry : sound advice is offered on the design 
of experimenta. The book finishes with a description 
of I tion techniques and hazards, and & useful 
table of many radioactive isotopes. 

The index would be improved by inoluding some 
of the more common isotopes. Throughout the book, 

phs and formule have been presented in useful 
orme, and many references are made to origi 
pepers, reviews and books: readers who wish to 
translate the written word into action will find valu- 
able information in this book, though those who are 
not physicists might appreciate more information on 
the characteristics of the ideal electronic equipment 
to be used m conjunction with radioactive isotopes. 
This would enable an experimenter to assess the 
power packs, amplifiers, scalars and other equipment 
available ially. 

In spite of these minor oritioisma, the book can 
be thoroughly reoommended. B. J. THOMSON 


DISCHARGES IN GASES ` 


Electrical Breakdown of Gases, . 

By J. M. Meek and J. D. Craggs. (International 

Beries of Monographs on Physica.) Pp. ix+507. 

(Oxford: At the Clarendon Pree ; London: Oxford 

University Preas, 1958.) 60s. net. 

Se JOHN TOWNSEND advanced his theory of 
ionization by collision in 1900 and his theory of 


radiation and solid surfaces were incompletely known 
and because the range of possible conditions permits 
a remarkable proliferation of phenomena. The great 
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volume of research undertaken since then provided 
a vast quantity of observed data, greatly improved 
experimental methods and valuable deductions within 
limited flelds, but the general theory did not greatly 
advance. Since the Second World War, it has come 
to be appreciated that Townsend had the roots of 
the matter and that, with the aid of contemporary 
advanoes in physics, workers on discharges can begin 
to see the complete tree. 

, Prof. Meek has for long been one of the foremost oon- 
tributors to the subject, at first with Dr. T. E. Alli- 
bone, then with Prof. L. B. Loeb and now with the 
gahool he founded himself at Li ool, m which Dr. 
Craggs plays a leading part. The ors of “‘Electrical ° 
Breakdown of Gases" are thus essentially qualified 
for their task of summarizing knowledge of unstable 
conduction in gases. Their book is as complete as its 
five hundred pages and profuse, and often beautiful, 
Illustrations allow. It is highly compressed and ite 
twelve chapters have impressive bibliographies. One 
can only hint at ita soope. The first five chapters give 
the principles of ionic motion, the mechaniams of 
ionization and recombination, and the concept of the 
two Townsend ioniration-ooeffidiente which together 
can multiply the ionization mto an avalanche and 
oan make the discharge self-maintaining. In the light 
of these principles the behaviour is discussed of 


Ceol ages at low pressures, then the corona and the 
t bigher where they are distinct 
omena, and 


ec pal 6 essays a quantitative 
theory of the spark mainly on the streamer and 


spark channel as obtamed by recent 
expermental techniques and relates it to theory. 
The final chapter deals with the important problem 
of the transitions from the high-reaistance glow to the 
low-registance aro condition, which may occur in 
time or in space. Throughout the book reference is 
made to i t engineering and soientiflo applica- 
tions at po where the principle dieouseed is that 
which determines the application. 

The appendix on recent developments might be 
thought to & oriticiam that the authors 
should have 

lans- 


tions, for example, the direct lication of Town- 
gend’s equations by Prof. Llewellyn Jones. On the 


and necessary book would stay unwritten. Similarly, 
though some may think the authors take rather an 
individual point of view on controversial issues, such 
as the streamer theory, yet they refer to those who 
I with them, so that the reader can examine 
-the literature and decide for himself. If books are 
io be written by those who are building up the 
subjects they treat, then such books must necessarily 
reflect the original -research of their authors. Prof. 
Meek and Dr. Craggs have written a book which 
evety physioisb or engineer interested in gaseous 
dekara should not merely read but should always 
consult. B. WHITEHEAD 
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NUCLEAR REACTOR THEORY 


The Elements of Nuclear Reactor ny 

By Samuel Glasetone and Milton C. Edlund. Pp. 
vii +416. (London: Macmillan and Co., Ltd., n.d.) 
835s. net. 


OME of the ræults of the research and develop- 
ment which were necessary in order to produce 
the atomic bomb have Te been made availeble 
1n scientific journals and in the well-organized volumes 
of the National Nuclear Energy Series. Hitherto, 
however, no rehensive account has been given 
of the theoretical work underlying the design and 
operation of nuclear reactors. With the ourrent 
interest in the utilization of atomic power and the 
establishment of a nuclear reactor as a valuable 
fondamental research tool, such a book is long overdue. 
Dr. Glasstone and Mr. Edlund have most ebly filled 
the gap with their recent book on nuclear reactor 
theory. This book is based on & course of lectures 
which is given at the Oak Ridge National Labora- 
tories for graduates who are commencing work on the 
reactor research and development programme. As 
such it 18 written primarily for physicists and engin- 
eers but is of interest to all concerned with reactor 
design. 
For those unfamiliar with the properties of neutrons 
and their interaction with matter four mtroductory 
chapters are provided. These deal with such funda- 
mental concepts as nuclear structures, binding energy, 
energy-levels, cross-sections and radioactivity, oul- 
minsting in & discussion of the flion process and & 
chain reaction. The book is restricted, on security 
grounds, to a discussion of ‘thermal’ reactors, which 
are reactors in which the majority of fissions are 
caused by neutrons ihe average kinetio energy of 
which is approximately equal to that of the atoms 
and molecules in the contammg medium. 

This introduction is followed by a detailed mathe- 
matical treatment of the behaviour of neutrans m 
matter. The slowing down of fast neutrons from 
fission is developed accordmg to Fermi's continuous 
loss of energy model and their subsequent behaviour 
according to diffusion theory. The application of 
this work to the design and properties of homogeneous 
end heterogeneous reactors i8 given in two later 
chapters. A discussion on reflectors includes en 
indication of the value of the group diffusion method 
for describing the slowing down of neutrons. This 
is also considered in & chapter on the general theory 
of homogeneous multiplying ems. 

It 18 gratifying to find that the authors have found 
space for this chapter and also for one dealing with the 
relation between. diffusion theory and the more exact 
transport theory. Such considerations are essential 
in order to understand in what circumstances the 
simple treatment given earlier becomes invalid. 

There are aleo separate chapters devoted to reactor 
kinetiog, reactor contro] and perturbatian theory. 
The effects of control rods and delayed neutrons are 
calculated, and brief mention is made of the effects of 
fission products and variation of reactor temperature. 
It is & pity that space could not be found for a 
discussion of the use of perturbation theory in 
treating the two latter effecta, which are of consider- 
able practical importance. 

A comprehensive subject-index is provided, and at 
the end of each chapter there are several problems 
which are of practical interest. Sufficient declassified 
data are given for the reader to design reactors for 
himself and to determine their operatmg characteris- 
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tics. Some scarcity of references is understandable 
in a book which is produced under security restric- 
tions, but more references to experimental work which 
has been published might have bean made. 

This book can, however, be thoroughly recom- 
mended to those who are interested in reactors and 
wish to know more about their design, to those who 
are joining a reactor project for the first time and 
as a reference book to those who have managed 
without one for so long. P. W. MuxMLBY 


RECENT RESEARCHES IN PHYSICS 


Reports on Progress In Physics 

Vol. 16 (1953). Executive Editor: A. C. Stickland. 
Pp. iv+407. (London: The Physical Society, 1053.) 
50s. net; to Fellows, 27s Od. net. 


HIS, the sixteenth in the series of now annual 
reporte, differs little in outward form from iis 
predeoeesor. As in Vol. 15 there are nme articles 
each dealing with advances in a particular field or 
branch of physics. The standard 1s high and the 
reports contrive to get more and more specialized. 
No longer can the physicist of average attainment or 
the specialist in & particular branch hope to gam 
easily by reading these ieports an insight into 
interesting developments outeide his present know- 
ledge. The authors assume that their readers have 
more than a nodding acquamtance with ther sub- 
jects, and they do not bother to give an adequate 
introduction or to explain fully and simply the 
termmology and methods used. Far too many aspects 
are covered in the one article, and it is obvious from 
the large number of references which accompany each 
report that only a few lmes of text can be devoted 
to the work described in each of the papers referred to. 
Authors of future reports might be invited to pro- 
vide more background material and to deal more 
broadly but critically with the important advances 
in the flelds they choose to survey. 

The present interest in solid-state physics is reflectcd 
by the comparatively large number of reports, five 
of the nine, dealmg with various aspects of crystal 
and solid properties. The first, which is also the 
longest article in the volume, is by G. E. Bacon and 
K. Lonsdale and is devoted to a review of the 
application of neutron diffraction methods to the 
examination of the structure of solids. Now that 
neutron beems of considerable intensity are available 
from atomic piles, progress in the study of the inter- 
action of neutrons with matter has been rapid m 
recent years. The report deals in particuler with the 
way in which neutron diffraction bas been used to 
supplement studies by X-ray diffraction, and with 
structural investigations involving light elements, 
distinctions between atoms of closely similar atomic 
number, and studies of magnetic materials. 

The relation between the magnetic, optical, 
piezoelectric and elastic properties of crystals and 
their structural characters is discussed m a brief 
report by W. A. Wooster. This is o difficult subject 
and the experrmental data are still madcquate, partı- 
oularly in reference to the elastic constants, to justify 
more than broad generalizations. Dr. Wooster deals 
adequately with the material available. An admirable 
summary of work done mainly during the past five 
years on the Raman effect is given in the next report 
by A. C. Menzies. It is fitting that an article on this 
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ters, oocurred last 
year. Appended to the report is an excellent biblio- 
graphy which is self-explanatory and largely supple- 
ments the text of the artiole. An attempt is made 
to provide those not closely engaged in Raman work 
with a of early investigations and with 
asian df is tohn ieee ur A brief 
statement of what the Raman effeat ig would perhaps 
also have been useful. 

A report of conaiderable value, probably the first 
comprehensive report on the subject, is contributed 
by B. Bleaney and K. W. H. Stevens, of the Olarendon 
Laboratory, Oxford. It 


which are well are discussed. A olose 
stady of the subject and allied topica has been made 
by the Oxford group of workers under the super- 
vision of Dr. Bleaney, and the authors of the report 


The final artidle m the group on solid-state physica 
is entitled ‘Semiconductor Circuit Elements” and is 
written by J. S. Blakemore, of Standard Telecom- 
munications Laboratories, Lid., and A. E. De Barr 
and J. B. Gunn, of Elliott Brothers (London), Ltd., 
Research Laboratories. In spite of ita title only & 
amall portion of the rt is devoted to the teah- 
nological applications of semiconductors in the form 
of diodes, otocells and counters, transistors and 
other circuit elements. The remainder consists of an 
excellent, concise treatment, using statistics and 
band theory, of the electron physics of metals, semi- 
conductors and rectifloation at metal-semiconducstor 
contacts and p-n junctions, followed by an nforma- 
tive discussion of the bulk properties of semi- 
conductors. i 

Five pages of references-acoompany the forty-three 

article on electrical discharges by F. Llewelyn 
ones. Recent developments are under the 
mam headings of the electrical breakdown of gases 
in static flelds; high-frequency discharges; cold 
electron emiasion in discharges ; and the régime of 
space charges. This report supplements several 
previous reports on the subject. The existence of 
spontaneous fluctuations sets & limit to the accuracy 
which can be obtained in the measurement of a 


difficult to follow. 

The remaining two reports in Vol. 16 differ from 
the rest. They are perhaps the best and the most 
appealing, one—on cosmology, by W. H. MoCrea— 
beoguse the author makes no pretence at writing a re- 
view of recent work, and the other—the new unstable 
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nc nra ee MEE 
and not to give a detailed comparison of theoretical 
and experimental results. The main current theories 
of cosmology and the model universes yielded by them 
are reviewed and critically examined, and the general 
physical features of the actual universe that may be 
inferred from ita comparison with the various theoreti- 
oal models are discussed. In the latter a detailed 
description is given of the properties of particles with 
mames between 400 and 2,200 electron masses. The 
authors were the discoverers of the neutral V-partioles, 
and the evidence for these and related particles as 
shown in Wilson cloud chamber photographs of ooamic- 
ray showers is amply illustrated in a sorie of bedaka 
tions. 

Volume 16 is excellently produced; but there is 
no index. The reports were again under the general 
supervision of the Papers Committee of the Physical 
Society under the of Prof. 8. Devona, 
and the executive editor of the publication ia Dr. A. C. 
Stiokland, the secretary-editor of the Sooiety. 

B. WurwrROUB 


THE OXIDATION OF METALS 


Oxidation of Metals and Alloys 

By Dr. O. Kubaschewhnki B. E. Hopkins. Pp. 
xv+239. (London: Butterworths Scientifio Pub- 
hoations, Ltd.; New York: Academic Press, Ino., 
1958.) 355. net. 


pe the past fifteen or twenty years there 
has been a remarkable improvement in the 
capacity of metals and alloys to withstand high . 
temperatures under service conditions. The fet 
engine and the gas turbine have been made possible 
by the akill of the metallurgist in providing alloys 
with improved resistance to both areep and oxidation. 
Generally, more prominence has been given to the 
improvements in mechanical properties, for these have 
been the more difficult to achieve and have beén 
made only as the result of great and sustained effort, 
involving considerable man-power and expensive and 
impressive creep laboratories. Yet no improvemenb 
in mechanical properties would have been of value 
if it had not been accompanied by adequate resistance 
to oxidation. The oxidation of metals is therefore a 
very vital and ical subject for the technologist no 
leas than for the scientist, who still finds 
tantalizing problems to be solved im this fleld. In 
making & critical survey of the work that has been 
done on the oxidation of metals the authors have 
undertaken & task that badly needed doing. The 
preface states that they have written from the point 
of view of the individual who is midway between the 
technologist and the theoretical scientist, but anyone 
interested ın oxidation, from whatever angle, should 
find this book valuable. 

The first chapter reviews the basic information o 
oxidation and includes useful tables of thermodynamio 
data, which may ‘be used in deciding which oxide is 
likely to be formed on an alloy. It is stressed, earl 
on, that most metals and alloys are unstable in air 
even at room temperature and that therefore the 
main interest is m the kinetics of oxidation—how 
rapidly is the oxide formed and what law is obeyed. 
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As an introduction to the later treatment of mechan- 
ism, this chapter includes brief but useful discussions 
of diffusion and electrical conductivity, and reviews 
the structures obeerved in films and scales as well as 
the effecta of gas pressure and temperature on 
oxidation. 

Many experimental methods have been used for 
the examination and measurement of oxidation ; 
their advantages and limitations are here discussed 
and illustrated by typical applications. Descriptions 
of the techniques are brief and the reader is referred 
to other sources for operational details. 

The parabolic oxidation—time law resulting from a 
diffusion-controlled process is obeyed by many metals 
within certain limite of temperature when the oxide 
film has become relatively thick. Accordingly, the 
authors give & fairly detailed exposition of Wagner’s 
theory of parabolic oxidation and conclude that, 
within its limita, it may be of great help in the 
development of oxidation-resistant alloys. 

Since ıt was intended that the emphasis of the 
monograph should be on fundamental principles and 
theories of oxidation rather than on oxdation- 
resistant alloys, ıb is-appropriate that the experi- 
mental results should be reported in the final chapter 
in & somewhat condensed form. In spite of this, the 
treatment is comprehensive and oo l and the 
reader will quickly find which original papers are of 
interest to hi Nearly 550 references are given 
and there are 84 figures. 

Altogether this monograph makes a useful addition 
to the literature on the subject, and oan be thoroughly 
recommended. A. Q. QUARRELL 


ELECTRONS IN METALS 


The Theory of Metals 
By A. H. Wilson. Second edition. Pp. vii +346. 
(Cambridge : At the University Press, 1953.) 45s. net. 


ANY of the basic principles of the electron 

theory of metals had been established in the 
early days of the development of quantum mechanics. 
By the time the first edition of this well-known book 
was published in 1936 it was possible to give a 
theoretical 1 retation of many of the salient 
features of io behaviour. The developments 
since that time, making the a ce of & new 
edition especially welcome, have fourfold. First, 
the mathematical theory has been further advanoed. 
This advance has on the whole been beset with many 
difficulties and has been slow. Many outstanding 
problems remain only partially solved, particularly 
those connected with inter-eleotronio and electron- 
lattice interactions having applicability to such 
physical properties of metals as ferromagnetiam and 
guperconductivity. Secondly, there has been a 
marked improvement in the methods and techniques 
of numerical calculation. Thus, more accurate values 
of electronic energies have been obtained by the 
approximation methods described in the book, 
end, again, the fundamental transport equation 
governing conductivity phenomena has been solved 
with greater accuracy and reliability. Thirdly, it 
has been realized to an even greater extent that the 
theory is often so intricate that mgnificant advances 
may only be possible if increased attention is paid 
to the analysis of the results of high-acouracy experi- 
mente, such results being now forthcoming 1n growing, 
eu diis yet sufficient, numbers. Fmally, there 
has & growing realization that the theory of 
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metals, far from being & purely academic field of 
study, has many applications in technology. An 
understanding of the theory of semiconductors, for 
example, to which the author has made such dis- 
tinguished contributions, has led to the development 
of the transistor. 

-Solid-state physio is now a popular fleld of research, 
second in volume of mgnifloant output perhaps only 
to nuclear physics. An authoritative acoount of 
many aspects of this fleld, such as is provided in this 
book, will have a wide appeal. The fact that the 


- theory of metals has come to cover such & wide range 


of diverse topics has made the inolusion in this book 
of only selected aspecta almost inevitable. By far 
the greatest weight is given to the theory of conduo- 
tion. The historical introduction deals with the 
development up to the Sommerfeld theory, and the 
formal theory of conduction, deducing the con- 
sequences of assuming the existence of & time of 
relaxation, is discussed in a later chapter. Here 4 
theoretical discuasion of one or other of the various 
‘effects’ is usually followed by a survey of experi- 
mentel data. The theory at this stage is formal, and 
the following chapter aims at removing this blemish 
by a detailed examination of the mechanism of 
conductavity and the physical significance of the timo 
of relaxation. The mathematics is difficult, which 18 
scarcely surprising, considering the complexity of the 
interaction of electrons with lattice vibrations and 
impurity atoms. The results of the analysis are not 
always in agreement with experiment, sometimes 
not even qualitatively so. Such discrepancies, as in 
the theory of thermal conduction, do not generally 
mean that the theory is "wrong. The physical 
situation being so involved, they are more likely to 
be the result of one or other of the simplifying 
approximations which make a development of the 
theory possible at all. Indeed, advances in this 
field are often consequent only on a re-examination 
of the validity of such approximations following the 
discovery that theory and experiment disagree. 
Other chapters on conduction phenomena include 
one on semiconductors and a final chapter on the 
application of the variation principle to the solution 
of the transport equation, & reoent and fertile develop- 
ment in the theory. 

Other topics in metal theory are discussed more 
briefly ; nevertheless a surprising amount of detail 
not generally found in other books is moluded. Few 
&ocounts deal as adequately with the properties of 
the differential equation governing the motion of 
electrons in perfect crystals. An important chapter 
discusses adequately, though in only some forty 
pages, the various metallic structures as well as their 
Brillouin zone geometry, and also gives an account 
of the resulta of various energy band calculations, of 
the problems of metallic cohemon and of X-ray 
spectra in metals. Other chapters discuss the thermal 
and magnetic properties of metals, including an exten- ' 
aive account of the difficult theory of diamagnetism. 
A separate chapter treata ferromagnetism from the 
point of view of the collective electron theory. 

In view of the general excellence of this book it is 
perhaps ious to voice one general, even intan- 
gible, oriticism. The book appears to have too much 
of the appearance of a treatise on the subject, much 
as a standard work on some classical branch of 
mathematical physics. The very fact that there is 
still great soope for improvement in the theory, 
especially of its quantum mechanical aspects, 1s 
somehow veiled by the inclusion of so many detailel 
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mathematical deductions from i 
: oroe, in the absence 
of a sounder quantum mechanical description. The 
elegance of the mathematics should not give the 


iption or what may be a 
very complex physical situation, of which no mathe- 
matical lon in closed form may, in fact, be 
strictly possible. E. P. WonrrAETH 





METALLURGY. AND ATOMIC 
THEORY 


Atomlc Theory for Students of Metallurgy 

By William  Hume-Hothery. (Monographs and 
Report Series, No. 8.) Second (revised) edition. 
Pp. 331. (London: Institute of Metals, 1952.) 21s. 


" [HE fme edition of this book was published in 
1946 ; it has since been reprinted twice, and 
. now we weloome the appearance af & second edition 

In which several chapters have been amplified and 
brought up to date, It is an indication of the steady 
advance of the subject that a book of this kind, 
written primarily for honours degree studenta, should 
require such additions after so short & period ; and the 
book itself is an indication of Dr. Hume-Rothery’s 
determination to students of metallurgy abreast 
of developments in the fundamental aspecta of their 
subject. i 

The recasting of this book has increased ite siro 
by forty-five pages, and meticulous care has been 
taken to present the latest data on each subject. 
For example, the old phase diagram of the copper- 

I system, used primarily for the purpose of 
ing general principles, has been replaced by 

& later and ly more accurate one. I 
in the general introduction of Chapter 1 and in the 
well-known table of electronic configurations, we 
now find date referring to the transuranic elements. 
Same of the most interesting of the new material 
which this edition contains is to be found in Cha 
27 and concerns the behaviour of what are ed 
defect structures. These are alloys in' which the 
electron concentration appropriate to the phase is 
maintamed, during changes of composition, by the 
creation of vacant lattice sites. 

Chapter 29 deals with the difficult problem of the 
transition elements, and has been considerably 
extended in the second edition. This is, perhaps, 
unfortunate. In the introduction to the first edition 
we are told that “it has been thought better to 
concentrate mainly on the properties for which the 
theories have provided a reasonably straightforward 
explanation, and to avoid those whose interpretation 


concepts. It is, however, a great 
merit of this book that none of the theories ted 
is expreased dogmatically, and little harm should 
result to the intelligent student if, in fact, some of 
the hypotheses prove to be wide of the mark. More- 
over, oan be no doubt whatever that great 
benefit will be derived by all who study this excellent 
book as & whole, and who appreciate ita true purpose. 

: H. Jonas 
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KINEMATICS OF MECHANISMS 


Kinematics of Mechanisms 
By Dr. N. Rosenauer and Dr. A. H. Willis. Pp. $95. 
(Sydney: Associated General Publications Pty., 
Lid., 1958.) 2(A)4 10s. ' 
F. ROSENAUER, who leotured on mechanism 
for many yeers in the University of Latvia,- is 
now on the staff of the New South Wales University 
of Technology. The many contributions he has made 
in this fleld have been published in various learned 
journals of Contmental pe, where he enjoys a 
considerable reputation. This book is based upon his . 
lectures and i rates the fruits of much of his 
own research. It is a remarkable book in that it is 
the first publication on this topic which has appeared ' 
in the English language for & great many years. It 
18 to be regretted, however, that the authors did not 
bear this fact in mind when writing it, for the British 
or American reader lacks the possessed 
by his Continental counterpart, where the subject of 
kinematics has long been intensively studied. The 
approach adopted in Britain, in so far as the subject is 
treated at universities at all, is basically different : 
we do not. lay much store by the 1 
thorough enumeration &nd examination of icular 
cases, BO typical of German texte, to which this 
book is no exoeption. It is & large book and oon- 
sequently costly; one feels convinced that if the 
material had been condensed to about one-third of its 
present bulk, and the price ndingly reduced, 
the book would have gained not In attractiveness 
but also in clarity, for fundamental methods and 
principles might thus have emerged from their 
present concealment. 

One appreciates that it is a relatively novel depar- 
ture for an Australian publisher to produce & scientific 
work of this magnitude, and ance tt is such a laudable 
venture one hesitates to criticize the ction, 
which leaves something to be desired British 
standards : the paper ie not really suitable for printing 
fine line-blooks, of which there are nearly four hun- 
dred, and no attention has been paid to the size of 
lettering for the diagrams, in the light of their future 
photographic reduction for block-making. THe result 
is that the letters vary in height on different diagrams 
between 1/16 m. and 3/16 m. ` 

Although British and American work in this field 
is soarce enough, it is regrettable that the authors 
omit mention of even this little. Some of the work 
on kinematio chains published in Britain in 1950 + is 
more general and more elegant than that given in the 
sae eine dai ti Borsa. There is no mention 
of 8-dimensional- (or space-) mechanisms, though an 
introduction to this topic would have been valuable, 
especially as it is in this fleld that there has been 
much American and some British activity in recent 
years. 

The somewhat academic Kuler-Savary and Bobillier 
methods, which take up much space, might well be 
omitted or mentioned merely in passing. On the 
other hand it is most useful to have, for the first time 
in book form, an account of Prof. Roeenauer'g use of 
orthogonal velocity vectors on which are based many 
of the constructions in this book. ' 

The final chapter is entitled “An Introduction to 
the Synthesis of Mechanisms". To design a meoh- 
anism to meet & gi gpeoifloation is, of course, the 
engineer’s whole object in studying the kinematics of 
mechanisms. One or more points of the mechanisms 
are required to approximate as closely as possible to 
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a given motion, both in position and velocity, with 
limitations on the permitted accelerations of all parts 
of the linkage. There can be no question but that 
British mechanical design would benefit considerably 
if the underlying principles of kinematic synthems 
were more clearly enunciated and more widely known. 
This chapter is a step in the right direction, but & far 
more fundamental examination and expoeition of the 
properties of the four-bar chain are required to fill 
the present gap. Such matters as are treated m the 
chapter on straight-line motion would fall out of 
guoh an analysis as important special cases. Until 
such time as this is attempted, the designer will be 
content to rely upon atlases of curves, such as those 
recently produced at the Massachusetts Institute of 
Technology. 

The authors and publishers are to "bà congratulated 
on their production of a most valuable book. It is 
sincerely to be hoped that this pioneering effort will 
inspire others to enter the field with works whioh 
will be of more direct value to practising engineers 
pe eee al ele ea ee eke 
fundamentally different approach, more in tune with 
the British engineer’s background. 

R. H. MAOMILLAN 


1 B. H., ‘The Freedom of Linkages”, Math. Gas., 94, 
No 507, £8 (ib50). 


THE ART AND SCIENCE OF 
DESIGN 


The High-Speed Internal-Combustlon Engine 

By Bir Harry R. Rioerdo. Fourth edition, rewritten 
and reset. Pp. ix+420. (London and Glasgow: 
Blackie and Son, Ltd., 1053.) 40s. net. 


re ea lg Sa ety ti EE 
design. with one of ita leading German exponents, 
who prefaced his comments on tank engines by 
remarking that German designers had found their 
inspiration in the translation of an early edition of 
the present book, and that he oould not understand 
why so little attention had been paid to Ricardo’s 
work in his own country. 

Although this book 1s called the fourth edition, 
comparison with the third edition quickly shows that 
the impression thus given is entirely misleading ; 
both books should be found on the shelves of every 
engineer, since not only does each contam much 
that is not to be found in the other, but also, 
taken together, they offer a fascinating maight into 
the workings and development of a powerful mind 
faced with the creative problems of design and 
manufacture. 


Sir Harry Ricardo, in his presidential &ddrees! to 
the Institution of Mechanical Engineers, presented 
an autobi ical aketch of his development as an 
engineer held his audience spellbound. Into 
this, his l&tesb monograph, he has distilled such 
balanced wisdom on his own special field as every 

would wish to be able to do. Here are to 
be found the analysis of much research work, carried 
on over a period of almost fifty years, the experience 
and the conclusions he has drawn from it, the guesses 
and the surmises, pia eget apes a datum 
irrational preferenoes ; in short, the whole wealth 
of mind that is needed for great creative engineering. 
No engineer who haa reflected on the problems facing 
himself oan fail to be stimulated by the unique 
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presentation ; yet at the samo time the book is such 


as should be made compulsory general reading for 
every engineering undergraduate. It is, indeed, a 
cause for reflexion that Ricardo: wtadsi-on the 
research work that was to shape his life's work when 
Bertram Hopkinson to him that he pn 
stop reading for the Mechanical Soienoes Tri 

tho end of his first year in ordar to aasist in 

Bon's work on knock, and thus left Cambridge labelled 
only with & pase degree. 

While the chapter headings that this is & 
ids e work on the high-speed internal 
combustion engine, ite weakness as its strength is 
that it makes no pretence at being other than 4 
monograph. There are neither footnotes nor refer- 
enoes, nor is there more than occasional remark on the 
sources on which the author has drawn beyond his 
own laboratories ; thus the reader unacquainted with 
the fleld might be led to accept as gospel certain 
matters which are open to dispute, and in matters 
where he might like to study more deeply, no clue is 
available as to where he should turn for more detailed 


information. This, however, is carping criticism, 
since an engineer whose writings lay the fall 
apparatus of scholarship is scarcely to have 


found time for the hard and laborious work mvolved 
in great mechanical design. D. B. WELBOURN 
1 Proo Inet. Arech Eng., 158. No. 2, 143 (1015). 


LOGIC FOR MATHEMATICIANS 


Logic for Mathematiclans 

By Prof. J. Barkley Roaser. (International Series 
in {Pure and Applied Mathematics.) Pp. xiv 4-530. 
(London: MoGraw-Hill Publishing Co., 1953.) 88s. 


HERE are many expert mathematicians who 

know little or nothing of symbolo logio. They 
have, of course, heard of Whitehead and Russell’s 
“Principia Mathematica’; buv cannot spare the 
time from their own researches to master its formid- 
able difficulties, Now they have the chance to 
become i with the subject much more 
easily. Prof. Roser, by using Quime’s technique, 
invented since the writing of ‘‘Prinoipia Mathema- 
tics”, claims to have condensed most of its three 
large volumes with ite “‘out of date and extremely 
unwieldy symbolic machinery” into one book of 
moderate sire. 

The first chapter 18 addressed to those mathema- 
ticians who are not only completely ignorant of 
symbolic logic, but are also sceptical of ita Importance. 
This and the next four chapters seek to convert the 
unbeliever and to lead him very gently into the true 
faith, encouraging him by frequent references to the 
application of logical principles to ordinary mathe- 
matical theorems. But the reader who expects & 
mere confirmation of what he has always known will 
experience many shocks. “Some of these basic 
logical principles used by all (or almost all) mathe- 
meticians may actually not be valid. . .. Actually, 
some... have been subjected to severe criticism, 
notably oertain uses of reduotio ad absurdum”. 
Moreover, “there is equally no guarantee that the 
gyrnbolio logio is iteelf valid". However, from these 
prinoiplee—none known to be invalid, though some 
under suspicion—oan be derived the existing body of 
mathematios, which is certainty useful in science and 
engineering. 
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The remaining ten chapters.are more difficult 
reading ; but even those who oare little about logical 
technique will be interested by many references to 
ordinary mathematics. It is oamforting, in these 
days of widespread references to electronic ‘brains’, to 
read that Alonzo Church’s theorem proves that no 
machine can ever solve all problems solvable by a 
live mathematician. But mathematicians will not 
be pleased to be convicted of using the word function 
in two different senses, and thus confusion 
in & well-known treatise on the theory of functions. 
Much more disconcerting are the referenoes to Gddel, 
Cantor, and the axiom of choice. According to & 
theorem of Gödel, “if a system of logio is adequate 
for even & reasonable facsimile of present-day mathe- 
matics, then there can be no te asSBuranoe 
that it is free of contradiction. . . . fact, there is 
the awkward possibility that present-day mathematica 
is actually in serious error. . . ." “Ogntor’s theorem, 
to the effect that no class is similar to the clase of all 


which he believes to be true, to replace it. 

There is a full discussion of the axiom of choice. 
Many mathematicians absolutely reject it. Some 
&ooept it readily, others with reluctance, doing so 
only because they believe that many valuable 
branches of, mathematics are founded on it. Some 
who cannot accept the axiom in its usual form 
consider a weaker form, ‘“‘the denumerable axiom of 
. choice”, far leas objectionable, and on this a con- 
siderable amount of useful mathematics can be 
founded. ‘. .. to the best of our knowledge, one 
cannot prove the first fundamental theorem of 
Lebeague without an appeal to the denumerable 
axiom of choice.” ‘In topology, the axiom of 
choice is assumed from the very start.... Moreover, 
the question of how much topology could be done 
without the axiom of choice is apparently receiving 
no &tteniion at all." 

The last chapter gums up the principles established 
in this valuable and interesting book and applies 
them to an analysis of the merits and faults of some 
of the most esteemed mathematical treatises. It 
concludes with a bibliography and mdex. Nearly 
every chapter contains examples for solution. Every 
pure mathematician should read this book; unfor- 
tunately the very high price will mean that many 
will have to borrow it from a library, instead of buy- 
ing & copy for themselves. H. T. H. Ptaaato 


NUMERICAL ANALYSIS 


Numerical Analysis 

By Prof. D. R. Hartree. Pp. xiv+288. (Oxford: 
Clarendon Presa ; London: Oxford Unversity Press, 
1952.) 80s. net. 


ROF. HARTREE'S book makes a considerable 

step forward in the literature of numerical 
analysis. The subject has a long history. It arose 
originally from the needs of navi and astron- 
omers and in the earlier days consisted. largely of 
trigonometrical and geometrical applications. Later, 
calculations were ai by the invention and use of 
logarithms. Then elementary statistics was added, 
so that by the time the standard text-book of E. T. 
Whittaker and G. Robinson came to be written, an 
appropriate title appeared to be “The Oelculus of 
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Observations”, in spite of the fact that a large 

ion of the book deals with finite differences 

other tools of the makers and users of mathe- 
matical tables. 

The Second World War greatly increased the de- 
mand for numerical work and stimulated the study of 
methods. In fact, numerical analysis is now recognized 
a8 & d subject for mathematical study. 
Thus, ough ‘The Calculus of Obeervations'" has 
been a standard text-book for several decades, and re- 
mains a scholarly and useful book, it was written in the 
early days when computing was done with logarithms 
or with the earliest barrel-type hand machines. It is 
consequently lackmg in numerical illustrations and 


examples adequate to present-day needs. 


Other and valuable books have also 
appeared from time to time, but they have either been 
too elementary to cover the most successful methods 
and formule of modern numerical analysis, or they 
have been advanced and specialized mathematical 


theory . text-books on the theory of finite differences and 


differance equations. 

A further line of recent has been the 
rapid development of automatic electronic computers, 
witlr fantastic speeds of performance of 
numerical operations. With their development, there 
has grown up & considerable body of users who have 
not had prior training in computing with deak 
machines, and who are unfamiliar with the many 
useful techniques that have been developed. There 
is thus a tendency to use simple, repetitive or iterative, 
but above all obvious, methods of computation on 
electronic machines and to argue that such methods 
are appropriate for such machines. 

There is, then, a clear need for a book for practical 
computers, whether working with desk or automatic 
machines, which will show them the kind of process 
which may or should be tackled numerically, which 
will tell them the best processes to use for carrying 
out the numerical work, and which will provide 
examples, both worked and unworked, to help them 
to attam a better understanding of the processes 
described. 

Prof. Hartree’s book meets all these needs. The 
aim of the book is practical, so-that no attempt is 
made to oover ground beyond practical needs, inter- 
esting though much of this may be. For each process, 
the formula or method advocated as best is given m 
detail. Some further methods are also described. 
in case the author’s choice should not quite meet the 
user’s needs. Very considerable emphasis is placed 
on the importance of checking and on methods for 

The derivation and use of finite difference formule 
is covered thoroughly, with almost exclusive emphasis 
on the use of central differences, followed by chapters 
on interpolation, integration and differentiation, and 
on the integration of ordinary and ial differential 
equations. Linear and non-lmear braio equations, 
and matrices are covered fully, while a brief &goount 
is given of methods for summation of series, harmonic 


possibilities that will be more and more widespread 
in the future. ] 

This is & book that oan be reoommended for all 
computers of all lenoed or otherwise— 
and particularly as a text-book for students. 

J. O. P. Marnm 


- 
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SHORT REVIEWS 


Whipsnade 


By Philip Street. Pp. 1284-31 plates. (London: 
University of London Press, 1053.) 125. 6d. net. 


HIS is really a dual-purpose book: it describes 
the birth and development of Whipsnade Park 
and is an 'everyman's' natural history of the inmates. 
In addition, it takes everyman behind the zoological 
soene to make him understand the magnitude of the 


energy 
imagination of Sir Peter Chalmers Mitchell and 
Dr. Geoffrey Vevers. 

It is depresamg to read of the number of species 
which are either extinct or nearly extinct through 
the depredations of sportamen and the demands of 
agriculture. There is a dramatic story of the rescue 
of the Pére David deer by the tenth Duke of Bedford, 
who built up a flourishing herd from the eighteen 
known. survivors of the species of which the thriving 
Whipenade herd is an offshoot. 

The natural-history section, well written and clear, 
leaves the reader Ing and anxious for further 
information; but as it is written for the layman it 
is rather misleading to say that most of the mammals 
in Australia are marsupials; except for some bate 
and the odd mouse the indigenous mammals of 
Australia were marsupials; but smoe man arrived 
placental mammals are gradually ousting the native 
fauna. The statement, too, that deer do not exist 
in Australasia is only partly true m that they have 
been introduced by man in recent times and the red 
deer is flourishing in New Zealand. 

The omission of a chapter on the anthropoids seems 
8 pity ; but these are small blemishes on & book which 
tells of an exciting experiment, in language which is 
plain, undramatio and elegant and whioh should do 
much to send itg readers to Whipenade to see for 
themselves. 


Journal of Researches into the Geology and Natural 
History of the Varlous Countries visited by 
H.M.S. Beagle 

By Charles Darwin (1889). Faosrmmile reprint of the 

first edition. (Pallas, a Collection of Offset Reprints 

of Out-of-prmt and Classico Scientiflo Works, Vol. 2.) 

xiv+615+16 plates. (New York and London: 

Hainer Publishing Co., 1952.) 58s. 


is now 127 years since & y geologist, aged 
twenty-seven, returned to England from a five-year 
voyage. At an age when moet men are starting upon 
their careers, young Darwin had seen memorable 
service as naturalist in H.M.S. Beagle: his mind was 
fall of information that was to be sifted, mterpreted 
&nd re-interpreted until it became the basis of the 
"Origin of Species’? more than twenty years later. 
Despite all that is said to-day about Darwin and 
Darwinism there must be many who have not read 
the classic “Journal” in which the day-to-day dig- 
coveries were noted, and on every page of which the 
imprint of new experience is clearly recorded. One 
can still read the story for ite intrinsic interest, with 
admiration for the tenacity, the physical toughness 
and the insatiable curiosity of the traveller. 


the pleasure of reading is enhanced in 
this fine facsimile of the 1839 edition, whioh is clearly 
printed and has the original notes, illustrations and 
index. Some illustrations have been added from 
the earlier narratives of Captains King and FitzRoy, 
and the io drawing of the Beagle, made 
many years later by Captain King, has also been 
included. 

The closing words of the volume recomtnend travel 
as teaching “good humoured patience, freedom from 
selfishness, ite habit of acting for himself, and of 
making the best of everything, or in other words 
contentment”. Darwm also says “To hoist the 
British flag, seems to draw with it as certain conge- 
quences, wealth, prosperity and civilization”. To 
these extracts one oan only add : O tempora. O mores. 

W. E. SWINTON 


A Field Gulde to the Birds of Britain and Europe 

By Dr. Roger Peterson, Guy Mountfort and P. A. D. 
Hollom. Pp. xxxiv+318+64 plates. (London: 
William Collins, Sons and Co., Ltd., 1954.) 258. net. 


GOOD handbook on European birds for use in 

the fleld has long been wanted. It is true that 
some thirty years ago Wardlaw Ramsay wrote a 
handbook on European and North African. birds, but 
it had no ooloured plates and the descriptions were 
more of birds in the hand than in the fleld. 

In the present volume every bird is figured either 
in oolour or black-and-white and, in addition, there 
are lines on the plates pointing to the principal 
different markings of any two birds which appear 
similar in life. Opposite the plates the chief characters 
of each species are clearly given, and as birds of prey 
are, as often as not, seen on the wing—they are 
shown in flight. 

The introduction has valuable illustrated notes on 
how to identify birds, and where and when they aro 
found, with a timely note of caution as regards 
rarities. The letterpress is short—a few linee on size 
and markings, a line or two on voice, and finally & 
short note on habitat and nesta. At the foot of 
many of the pages are useful distribution maps. 

The authors are to be congratulated on producing 
& veritable mulum in parvo on European birds. 

*  ». N. B, KINNEAR 


Loglc and Psycholo 
By Jeen Pi i . xix4-48. (Manchester: At 
the University Presa, 1953.) 65. 
HiS eall book 5s based on (Hros Icbumoa piven 
in the University of Manchester in 1952. Tho 
brief historical survey in the opening chapter explains 
why there is little co-operation at the t time 
between logicians and peychologista. The second 
chapter deals with the four main stages, extending 
over the period from birth to maturity, m the 
Pye development of operations. Finally, 
para aig techniques of modern logic are used 
for and constructing structures which 
can be put die into ndence with the operational 
structures of psychology, and the use of these logical 
structures in ological in is discussed. 
The symbolic algebra used in the third ohapter is 
more readily understood by the short survey, written 
by one of the translators, of the more important 
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concepts of the bra of logic which Piaget has 
applied to the es of the intellectual activities 
of the child. 

The book makes a further contribution to the 
study of the application of logical techniques to 
psychological facta, and i to the thought 
structures found at differant levels of intellectual 
development. 


Man and Number 
By Donald Smeltzer. Pp. vii--114. (London: 
Adam and Charles Black, Ltd., 1958.) 7s. 6d. 
HE book gives an interesting &ooount of the 
development of man’s use of number and of the 
po Ib shows how early man acquired 
& sense of number and the gesture and spoken 
languages of number; it traces the evolution of the 
written language of number with early methods of 
recording numerical information and oarrying out 
calculations to the wonderful inventions of modern 
calculation—the Arabio notation, decimal fractions 
and logarithms. The final of the book deal 
with inconsistencies and di in our present 
number system and how they might have been 
avoided by scientific planning. There is a useful 
biblioereuhy Dut-ho index: 
~ The appearance of such a book is a weloome 
addition to the small number of books on the history 
of mathematics of appeal to the general redder who 
is interested in human customs and their evolution, 
and to pupils in schools. To the teacher 
of elementary mathematics the book will serve as an 
introduotion to the more detailed works of Smith, 
Cajori and Rouse Ball, and as a source of material 
for inolusion in classroom leasons. 


Earth Sclence 
By Gustav L. Fletcher and Caleb Wroe Wolfe. Third 

ition. Pp. viii+556. (Boston, Mass.: D. O. 
Heath and y; London: George G. Harrap 
and Co. Ltd., 1963.) 215. 

HIS book is primarily designed for teaching the 

background of physical geography and geology 
to students of, possibly, rather unequal attainments. 
S ae ee ee un Me 
decimal system and followed by exercises. It is 
adequately illustrated by diagrams and photographs ; 
examples are nearly all taken from the North 
American continent. The style of writing is simple 
and direct, with suitable typograohy ; so from the 
students’ point of view ib is easy to read. Of the 
thirty-four chapters, twenty-one are devoted to 
geological subjects, four to astronomy, and seven to 
the a These are followed by appendixes, 
& bibliography, and index. 

Students of physical coe a geography must 
be presumed to have & grounding in simple 
physics and chemistry ; but the book inoludes some 
irrelevant, trivial and very elementary matter which 
makes it of uneven quality, and it contains several 
statements which are maccurate or insufficient: for 
example, the assurance (p. 896) that “you are nob 
likely .to be struck by lightning if standing under a 
tree”. i 

The list of books recommended for reading with 
each subject could well be extended, but deserves 
careful grading from elementary to highly advanced. 
The authorities cited are mainly American with a 
sprinkling of British, and there are some notable 
omissions from both sides. Much of the geological 
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material and principles was anticipated in that little 
old alaseio, W. W. Wattos “Geology for Beginners”, 
whioh surely ought not to have escaped the notice 
of the authors. 

“Earth Science’ is & compendium of useful 
information presented in a form easy to assimilate 
and to memorize ; but it attempts both the formality 
of a text-book and the naiveté of a children’s enoyolo- 
pexiia, and roerits & oareful pruning. 

D. W. BisHopr 


The Oxidation States of the Elements and their 
-Potentlals In Aqueous Solutions 

By Prof. Wendel M. Latimer. (Prentice-Hall 
Ohemistry Series.) Second edition. Pp. xvii+392. 
(New York: Prentice-Hall, Ino.; London: Oon- 
stable and Co., Ltd., 1052.) 42s. net. 


HE first edition was published in 1988 and had 

852 In it the author not only assambled 
is enticed as or Gee date o6 ne cis 
expounded methods of combining these data for the 
determination of the thermodynamic properties of 
ions in solution and for the interpretation generally 
of chemical behaviour. The value of his work as a 
thorough survey of this important fleld was soon 
tabulation so that for each element the heata of 
formation, free energies of formation and entropies 


have been given for all i Also, 
he has potential. for all elements 
having more than one oxidation state ; he has treated 


accurate estimations of entropy values ; finally, a 


new appendix (4) contains a set of ons and 
problems for . The book haa established 
iteelf as a work and the extension and 


revision have enhanced its usefulness. 
G. Fowrnxs 


Small-scale hae sells Qualitative Analysis 
By Dr. J. T. Stock and P. Heath. Pp. iv+96. 
(London: University Tutorial Press, Ltd., 1958.) 
ás. Gd. 


WRITTEN by experienced teachers and entirely 
devoted to practical work, this is a oomplete 
. I 


simple home- 
made substitutes. Chapters 6-18 describe a schame 
for the analysis of simple mixtures of customary 
acidic and basio radicals using the detailed small-scale 
procedure. In the scheme the authors employ the 
ex riroonium method for the removal of 


tion and identifloation. A summary of the 
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D 
Semi-micro analysis has come to stay and 
older teachers, unacquainted with its techniques, 
could rapidly master this book and give instruction 
with oonfldenoe. G. Fowrrs 


Fundamentals of Chemistry 
By Prof. L. Jean : 
xx +848. (Philadelphia and London: 
Saunders Company, 1953.) 22s. 6d. 
HE “fundamentals” are not only established 
but are also applied to medicine and the related 
arta. Of the book's thirty-two chapters nineteen 
deal with general cherni and seven with organic 
compounds. All the chapters have been revised and 
some entirely rewritten: Chapter 18, on radio- 
activity and atomic energy, m new to this edition. 
In simple language and with unusual olarity Prof. 
Bogert gives a good introductory acoount of the 
elements and their chief compounds and of funda- 
mental physical principles. He omite all mention of 
industrial processes ind conser taces on the ohemistry 
concerned with the living cell. Items of the contents 
illustrate this emphasis: colloids in the living organs, 
funotion of tems in the body, physiological 
importenoe of oxidation, eto. The last six chapters 
deal severally with : the vitamins ; digestion and the 
digestive enzymes ; transportation, blood and lymph ; 
metebolim ; endocrine glands and their hormones ; 
elommation, urine, and Íímoee. The versatile author 
exoels in these chapters, for he has the rare ability 
of oorrelating his knowledge of chemistry and 
physiology, of selecting what is important and of 
expounding its significance. The book should appeal 
to students of medicine, hygiene and dietetics. In 
addition the reviewer would recommend it for the 
nursing school and for domestic science where this is 


Seventh edition. 
W. 


taken at sixth-form level. G. Fowrxs 
Estimation of Organic Compounds 
By Dr. F. Wild. Pp. viii+289. (Cambridge: At 


the University Press, 1053.) 25s. net. 


HIS little book brings within two covers & 
collection of the various meens of determining 
organio compounds through the characteristic group- 
ings present; its scope is deliberately limited to 
E 
or example, sugars, eulphonamidee and amino-acida, 
are not considered. 

The scheme adopted can be illustrated by the 
treatment accorded to olefinic linkages. Hydro- 

tion, both on the macro- and micro-scale, is 

in detail, as are also methods for bromine, 

iodine and thiocyanogen numbers and the allied 

process using peracids; there are also a number of 

miscellaneous methods given in brief form. The 

inolusion of iodine numbers in & book of this kind is 

interesting, since it is usually necessary to refer to 

works on applied analysis of more specialized char- 
acter for descriptions of such methods. 

Other classes treated on similar lines are alcohols 
and phenols, mercaptans, aldehydes and Ketones, 
amines, nitriles, nitro-, acetyl- and benzoyl-compounds 
and the lower alkyloxy- and alkylimmo-compounds. 
A few others, for example, nitroso compounds and 
tecoyanates, are discussed in leas detail. In same of 
the classes, particular methods for some individual 
members are included, for example, methanol (but 
not ethanol), formaldehyde, acetone. The Karl 
Fischer reagent is introduced under carbonyl oom- 
pounds. 
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Experience would soon reveal that the 60 per cant 
strength quoted (p. 36) for a toluene solution of 
maleic anhydride is incorrect ; the spelling 'xylidene', 
whioh occurs more than onoe, is unusual. These are, 
however, minor blemishes on & work which, with its 
companion volume in the qualitative field, will give 
the organic chemist a sound and useful start. 

B. A. ELLIS 


A Short Course In Organic Chemlstry 

By Harold Hart and Robert D. Sohuetz. Pp. ix+326. 
Mass.: Houghton Mifflin Company, 1953.) 

4.50 dollars. 


HE format, for a book of this class, is uncommon ; 
its dimensions in inchee, 10} x 64 x4», and ite 
large clear type permit of the bold presentation of 
important notes: The illustrations are varied and 
striking ; indeed, the line drawings, the many plates 
in half-tone, the pictures of electron clouds, and the 
numerous ball-and-peg molecular models, disclose 
the authors’ confidence in visual aid. The course, 
framed for adult students who need & working 
knowledge of organic chemistry but whose main 
interest lies in such fields as those of medicine, dent- 
istry and agriculture, follows no prescribed syllabus. 
The scope is roughly the requirementa in organio 
chemistry of the British university first-year course, 
but moludes also the simple chemistry of petroleum, 
plastics, rubber, textiles, dyes, and explosives, as 
well as of vitamins, hormones and antibiotics. The 
&pproaah is not by the study of alcohol, or by the 
analysis of organic oom section entirely 
omitted—but by the electronic theory and the 
lanation of simple reaction mechanisms. The 
‘adament shown in the selection and arrangement of 
the material is to be commended. The main emphasis 
is on biological aspects and on everyday applications 
of recent discoveries. The treatment is clear and 
interesting, yet a topio requiring effort for its under- 
standing, such as optical isomeriam, is not avoided. 
In general, aliphatio and aromatic compounds are 
treated together. The simple applications of the 
electronic theory, the use made of the struoture of 
molecules, and the up-to-date information should 
commend this book to teachers as well as to the class 
of studente for whom it was written. G. Fow Les 


Notes on Qualitative Analysis 

By H. J. H. Fenton. A new edition, by Dr. B. C. 
Saunders. Pp. viit126. (Cambridge: At the 
University Preas, 1053.) 15s. net. 


HAT many years have passed since this book 
was revised is a testimony to the worth of 
Fenton's tables of analysis and to his selection of 
reagents. Dr. Saunders oe into this edition not 
only his own lence but that of his colleagues 
at Cambridge. He has changed the tables but slightly, 
adding here and there an alternative separation, and 
he has inserted a well-chosen selection of modern 
reagents and procedures. Among these are Holness’s 
effective way of bringing the arsenio group sulphides 
into solution and both the titanium and the zir- 
conium methods for the removal of phosphate. 
Apert from this, with the purpose of ing the 
use of the book to the sixth form of schools, he has 
made considerable alterations. Gone are the fifty 
pages on the reactions of organic compounds and in 
pa DE MARO Up E UE Dr. Saunders 
rewritten the notes on theory, he has removed 
from the analytical tables substances not found in 
Advanced Level (General Certificate) syllabuses, and 
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he has added a simple outline plan of the scheme of 
analysis. The last item is a good teaching aid for it 
helps a student not to lose his way. The revision has 
been well done and “Fenton” is now a useful and 
reliable book for use in schools. G. Fow zs 


Flve-Membered Heterocyclic Compounds with 
Nitrogen and Sulfur or Nitrogen, Sulfur and 
Oxygen (except Thlazole) 

By L. L. Bambas. (The Chemistry of Heterocyclic 

Compounds, a Series of Monographs, Vol. 4) Pp. 

xi+403. (New York and on: Interscience 

Publishers, Inc., 1952.) 14 dollars. 


H.E principal themes of this volume—the fourth 
of the present series of monographs—are 
provided by thiadiazoles and iscthiazoles. The latter 
compounds are known only as condensed ring struo- 
tures ag in the benztsothiazoles, whereas the former 
comprise both monocyclic and condensed cyclic pei 
These two groups of azoles, together with their 
selenium analogues, ocoupy the whole text except for 
eight pages devoted to tives of the little- 
known dithiaroles, dithiadiazoles, thiatriazoles and 
oxathiazoles. Rational subdivision of each of the 
mam themes allows mdividual topics to be treated 
on historical lines, and the author has not hesitated 
to introduce a controversial note by adding oooesion- 
ally his own interpretation or point of view. As in 
earlier volumes of the series the text is profusely 
illustrated by admirably clear structural formule and 
is supplemented by tables of preparative methods 
and physical constants for individual compounds: 
an te index is provided. Although ourrent 
interest in the subject-matter is comparatively slight, 
the book nevertheless affords an exoellent survey of 
its fleld and contributes its full share towards the 
major work of reference of which it forms a part. 


J. D. LOUDON 
L. Farkas Memorial Volume 
Editors: Adalbert Farkas and Eugene P. Wigner. 
(Research Council of Israel: Special Publication 
No. 1. Pp. m+809. (Jerusalem: Universitas 
Booksellers, 1952.) 


HIS volume contains papers by teachers, 
colleagues, pupils and friends of Ladislaus 
Farkas, who lost his life in an ar accident in 1948. 
A portrait of him and an appreciation by Sir Erio 
Ridoal appear ab the beginning of the volume. There 
are twenty-four pa by authorities on & variety of 
subjects, all of ich are i mg and useful. 
Some deal with reaction kinetios, including fast 
reactions, others with catalysis, adsorption, and 
enzymes. Farkas was professor of physical chemistry 
in the Hebrew University of Jerusalem, and all those 
who recognized the high quality of his work and his 
great promise must regret that his career was BO 
tragically closed. This volume will serve as a reminder 
of one who was esteemed by all who met him. 
J. R. PARTINGTON 

Radlatlon Chemistry 
Discussions of the Faraday Society, No. 12. Pp. 319. 
(Aberdeen: Aberdeen University Press, Ltd., 1052.) 
3bs. net. 

HE well-known excellence of the General 

Discussions of the Faraday Society makes it 

unnecessary to do more than direct attention to the 
fact that one on radiation chemistry is available. 
The papers are fairly short, but they give intelligible 
accounts of their subjects and the discussions are 
helpful in that they introduce new material or new 
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aspects of the topics with which they are concerned. 
What is now called radiation chamistry deals mostly 
with the effeote of X- and y-rays in inducing chemical 
reactions. Most of the work is concerned with liquids, 
both organic liquids and aqueous solutions. Since 
organisms all contain water or solutions, the subject 
has & biological aspect. In some cases radiation may 
brmg about polymerization, in other cases it may 
create free radicals. The exact mechanism is still 
not always fully understood and differences of 
opinion exist. ‘The Discussion provides a good and 
intelligible survey of the subject and will be useful 
to many olasses of reader. J. R. PARETINGTON 


Physical Chemistry for Colleges 

A Course of Instruction based n the Fundamental 
Laws of Chemistry. By Prof. E. B. Millard. (Inter- 
national Chemical Series.) Seventh Edition. Pp. 
ix+618. (London: MoGraw-Hil Publishing Co., 
Ltd., 1958.) 51s. 


Po E. B. MILLARD'S book 1s probably well 
known to moet teaohers of physical istry, 
and it is only necessary to say that the fact that it 
has reached a seventh edition since it was first 
published in 1921 ıs an indication of its excellence. 
The text has been ly rewritten and rearranged, 
new material being when necessary. Problems 
on topics usually found difficult by students are 
included. References to original papers have been 
carefully selected so that students may be encouraged 
to read at least some of them ; many are to American 
publications, but by no means all. A good feature 
of the text is the experimental approach ; although 
actual experimental methods and descriptions of 
apparatus do not appear very prominently, all the 
fundamental laws are discussed on the bass of 
numerical resulta rather than in an abstract or formal 
way, and most teachers will that this is the 
best way of making their meaning olear to studenta. 
Ib is very likely that individual teachers will vary the 
order of presentation somewhat; the reviewer thinks 
the section on thermodynamics (Chapter 18) could 
well come much earlier in the book, and the eleotro- 
chemistry is rather condensed. More space is given 
to equilibrium and phase rule and to kmetios. There 
is little doubt that this book will continue to be 
popular, and the oare which the author has taken in 
the revision will be appreciated. 
J. R. PARTINGTON 


Starch and Its Derlvatives 
By J. A. Radley. Vol. 2. Third edition, revised. 
(Bemg Volume Twelve of & Series of Monographs on 


Applied Ohemistry, under the Editorship of Dr. E. 
Howard ) Pp. x1+465+35 plates. (London: 
Chapman Hall, Ltd., 1953.) 658. net. 


HE second volume of Radley’s comprehensive 
treatise on starch and ita derivatives deals 
mainly with industrial , including the manu- 
facture of starch, the production of derivatives and 
the applications of these materials in adhesives, 
paper, textiles and foodstuffs. A detailed discussion 
is given of the methods of analysis available for the 
assessment of starches and starch products. 

The text of many sections 13 substantially the same 
as that of the second edition published in 1943, new 
information being given only in the form of additional 
references and brief notes. New chapters have been 
contributed on the manufacture of corn staroh 
(R. W. Kerr), on the production of chemicals from 
starch by fermentation processes (L. M. Christensen 
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and L. A. Underkofler), on the role of starch in 
- bread staling (C. W. Bice and W. P. Geddes) and on 
physical methods for the characterization of starches 
(C. C. Kesler and W. G. Bechtel). These two volumes 
bring together ın convenient form & mass of carefully 
documented information concerning the 
chemistry and technology of starch and starch 
derivatives. Like the earlier editions, this one also 
will be of the greatest value to all concerned with the 
study or manufacture and use of these materials. 
E. L. Himsr 


Chemistry of Carbon Compounds 

A Modern Comprehensive Treatise. Edited by 
Dr. E. H. Rodd. Vol. 2, Part A: Aboyolio Com- 
pounds. Pp. xxiii--488. (Amsterdam and New 


York: Elsevier Co. Ino.; London: 
Cleever-Hume Prees, Ltd., 1953.) 84s. 
HIS volume fully maintams the high standard 
set in Vol. 1 (Nature, 170, 508; 1952). It is, 
however, more uniform in style, being the 


work of one author, Prof. R. A. Raphael, who bas 
produced an excellent account of the chemistry, 
including the stereochemistry, of the various alicyolic 
types from single rings to polynuclear, condensed antl 
bridged-ring systems and spiro compounds. Two 
short sections, on pyrethrins and hydnooerpio acids, 
are contributed by Dr. L. Crombie. Carotenoids 
are dealt with fully in a obapter by Dr. R. H. Hunter, 
and Dr. R. G. R. Bacon contributes a summary of 
polymeric derivatives of oleflnio compounds, mainly 
rubber and rubber-like compounds, which are 
included here since the terpenes are included in 
Vol. 2B. 

Like the previous volumes, this provides an 
authoritative source of accurate, detailed and up-to- 
date information, and includes numerous references 
to the original literature and review articles. 

C. BUOHANAN 


Kinetics and Mechanism 
A Study of Homogeneous Chemical Reactions. By 
Prof. Arthur A. Frost and Prof. Ralph G. Pearson. 


Pp. vii+3848. (New York: John Wiley and Sons, 
Inc.; London: Chapman and Hall, Ltd., 1953.) 
48s. net. 


HE authors state that there was need of a book 

giving an te account of the relations 
have attempted to fill this gap. There is no doubt 
that the result is satisfactory. It can servo as a 
text-book for advanced students, & guide to young 
lecturers, and a reference book which, since it contains 
bibliographies, will put the reader m touch with the 
literature. Although many of the examples are 
chosen. from recent publications, the classical investi- 
gations, such as those of Harcourt and Esson, are by 
no means neglected, and it is clear that the authors 
heave read and di & wide field of literature, not 
confined to that published in the United States. There 
is an intelligible account of the transition-state theory, 
the rather diffloult subject of complex reactions is dealt 
with systematically, and the recent mvestigations on 
the mechanism of organic reactions as elucidated by 
their kinetics are very well covered. Some parta, 
such as catalysis and chain reactions, are rather 
briefly considered, but there are other sources 
available for these. Since the mathematical parts 
are clearly set out, a student should not have much 
diffloulty in following the text. This is a book which 
can be recommend J. R. PARTINGTON 
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Changements de phases 

Comptes Rendus de la Deuxiéme Réunion Annuelle 
tenue en commun avec la Commission de Thermo- 
dynamique de l'Union Internationale de Physique, 
Paris, 2-7 Juin 1952. Pp. 1x+487. (Pans: BSooiété 
de Chimie Physique, 1952.) 38750 francs. 


HIS volume contains no fewer than aixty-five 

papers on various aspecta of ita subject, and 
discussions on them. Some of the communications 
are short, and one consista of only mxteen lines. The 
subjects are arranged in eleven groups, namely, oon- 
densation, critical phenomena, phase equilbrrum in 
solutions, solutions of polymers and colloids, oo-opera- 
tive phenomena in solids, polymorphism and rotation 
transitions, kinetics in solids, ferromagnetism ancl 
lambda-pointa, fusion, transitions in amorphous 
bodies, and transitions in surface phases. The a 
are accom 1 by short bibliographies. 
s M a i I c 
working in the fleld ; but the treatznent is, in general, 
too condensed to be easly understood by others, and 
it might have been better to have dealt with a more 
restricted field and to have had fewer papers. It 
would also have been useful to have included sum- 
marizing for each group, so that the general 
results of the work could be ascertained. The lack 
of agreement disclosed in the discussions 18 also 
confuamg to those not actually working im this fleld. 
The discussion was probably of value to the partioi- 
pants; but the general reader may wish for a more 
homogeneous and oritical survey of the important 
subject than is presented here. 

J. R. PARTINGTON 


Data for X-Ray Anal 

(Philips’ Technical rary.) Vol. 1: Charta for 
Solution of Bragg's Equation (d versus 9 and 26). 
By W. Parrish and B. W. Irwin. Pp. vii+100. 
Vol. 2: Tables for Computing the Lattioe Constant 
of Oubio Crystals. By W. Parmsh, M. G. Ekstein. 
and B. W. Irwin. . wiit81. (Eindhoven: N.Y. 
Phiips Gloeilam rieken; London: Cleaver- 
Hume Press, Ltd, 1958.) 15s. each. 


OL. 1 contains graphs of lattice spacing against 
Bragg angle, covering & range from about 85° 
down to low angles oo nding to spacings of 21 A., 
for chromium, iron, oo oka aad copper Ka radiations ; 
the high angle limit is 40-5? for molybdenum. 
Spacings may be read to 0:01 A. at low angles and, 
due to a change in scale, to 0:001 A. at high angles, 
the Ka, and Ka, curves being plotted separately 
beyond a Bragg angle of 21°. The charts are intended 
for rapid determinations of lattice spacings in routine 
powder analysis, and they are admirably suited for 
this purpose. A stil more open scale for lattice 
spacing might, however, have been used with some 
advantage at the very high angles, where the slope 
of the curves is sometimes as little aa one part in forty. 


Tha hukal VoL 3 ootisiste of tables of ves 


for the Ka,, Ka, and Kp, radiations of copper, nickel, 
cobalt, iron and chromium. The tables will shorten 
considerably the labour of calculating cubic lattice 
parameters, and, as they are given to six decimal 
places, they are suitable for work requiring high 
accuracy. Tables of sin'@ and of the Nelson and 


Riley function $ og SO) are useful additions to 


the volume. A table of lattice constants of cubic 


932 


substances, due to Frevel | may be somewhat mus- 
leading as it is by no means complete. For example, 
although the B-brass and related structures are listed, 
the complex y-structures in alloys are omitted as also 
are the a- and P-manganese structures. 

I. G. Epwunps 


Crystal Structures 


By h W. G. Wyokoff. Vol. 8. Pp. 114641. 
14.50 dollars. Second Supplement. (Supplement to 
Chapter 18.) Pp. 148. 4.00 dollars. ew York: 


Interscience Publishers, Inc. ; London: Interscience 
Publishers, Ltd., 1953.) 


HE appearance of Vol. 3 of this work marks the 
end of the first stage of the task which Dr. 

Wyckoff has set himself—the presentation of the 
whole of the results of orystal-structure determina- 
tion. The two previous volumes (see Nature, 169, 681; 
1952) were concerned with inorganic and some organic 
structures ; the present volume is confined to organic 
structures, and, with the addition of the earlier 
organic section (Chapter 18), provides & complete 
review of organic structures up to about the middle 
of 1952. 

The looee-leaf form of publication makes the 
removal of chapters in this way quite possible, and 
also allows the introduction of supplementa, one of 
which is published together with Vol. 8. This supple- 
ment brings up to date some of the information m 
Vol. 2, and two more Chapters, 11 and 12, remain 
to be included. 

The resulta are clearly set out, with brief descrip- 
tions of the various structures, tables of atomic 
parameters, drawings, and references. The drawings 
are of two hematic ones, showing the 
heights of the atoms above a reference plane, and 
perspective ones, showing the packing of the atoms, 
which are represented as shaded spheres. These 
latter drawings are often very beautiful; but it is 
questionable whether the information they provide 
justifies the work of p ing them; the more 
complicated molecules look quite bewildermg. 

It is & pity that the price of the book is so high. 
In particular, the supplement, consisting of relatively 
few pages without any binding, is very costly. 


The Measurement of Particle Size In Very Fine 

Powders 
Four Lectures delivered at King’s College, London. 
By Dr. H. E. Rose. Pp. 127. (London: Constable 
and Co., Ltd., 1958.) 95. not. 

HREE properties, which Dr. Rose terme primary 
characteristics, are of importance in many 
industrially significant dusta and powders; they are 
maze frequency, specific surface and partiole shape. 
In his lectures, Dr. Rose is concerned mainly with the 
determination of particle size and size frequency and 
subordinately with speciflo surface. He refers to 
most of the techniques available for particle-size 
determination m powders within the size range 1 to 
60 microns and discusses simply, but adequately, the 
theoretical prinorples of the various techniques and 
their practical application and limitations. The 
» photo-extinotion method, in which Dr. Rose is 
particularly interested, receives, rather naturally, 
more detailed treatment than other methods. He 
refers, aleo, to some of his own research work. 

The lectures are interestingly written ; the ilustre- 
tions are clear; the equations are easy to read; and 
the whole forms & satisfying amall book which should 
prove valuable not only to those with experience in 
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this fleld but aleo to newoomers, especially in help 
to solve the problem of selection of the best meth = 
of particle-size determination for a particular 

or dust. Stacsy G. 


Physical Formulae 

By Dr. T. 8. E. Thomas. (Methuen’s Monographs on 
Physical Subjects.) Pp. vii+118. (London: 
Methuen and Oo., Lid.; New York: John Wiley 
and Sons, Ino., 1953.) 8s. 6d. net. 


R. THOMAS’S little book contains many of the 
more important results in statistics and clasmcal 
physics. The ohief criticism is that it is out of place 
in & series intended to supply science students at 
university-level with & oompeob statement of the 
modern position in each subject; and that it would 
have been entirely m keeping with this intention if 
ib had dealt equally generously with modern physios. 
, Q. R. NoAX:ES 


Mechanics 

(Lectures on Theoretical Physios, Vol. 1.) By 
Arnold Sommerfeld. Translated from the fourth 
German edition by Martin O. Stern. Pp. xiv 4-289. 
(New York: Academic Pree, Ino.; London: 
Academio Books, Ltd., 1052.) 60.50 dollars. 


él ere Cerri of this English translation makes 

valuable ed: addition to the books now available 
to introduce students to mechanics as a live subject. 
The oontente of this volume have already been 
discussed in & review of the German edition (Nature, 
168, 887; 1951); bub it is worth stresaing again the 
value of this introduction as a counter-weight to the 
tendency, so widespread in the pee ipn particularly 
in Englimh schools, of regarding mechanics merely as 
& branch of mathematics. The lively and readable 
style of the book has not been lost in translation. 
The book covers the contents of a normal university 
course in mechanics. The numerous examples with 
aids to their solution are all ed to bring home 
important points of principle, none of them is of 
the ‘ladder leanmg against a wall’ type, which is 
more suited to traditional exammation papers than 
to develop an understanding of the subject. 

This book, like the others in the same series, will 
help to make available to the prospective theoretical 
physicist the insight and the experience of one of 

R. E. Params 


Principles of Modern Acoustics 

By Prof. deo W. Swenson, Jr. Pp. vii+222. 
(New York: D. Van Nostrand Company, Ino. ; 
London: Macmillan and Oo., Ltd., 1053.) 30s. net. 


this book the subject of sooustiœ is considered 
as the study of inter-related. electrical, mechanical 
and acoustical systems as applied to the production 
and reproduction of sound, and, as may be 
great use is made of analogies, especially in the dis- 
cussion on electroacoustics. 


For a thorough study of the analysis and description 
of acoustical EE Seide: it is, as jon author ue 


rightly reoognires, very piene um 

problem from the Pucca ais is what 
18 done in this book, and for those students who can 
think, reason and understand in terms of mathe- 
matical equations and deductions it will be helpful, 
for the author starte from first principles and his 
exposition 18 clear. It is not the book, however, for 
those students who require a general description of 
acoustical phenomena and -devices and who are 
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satisfied with simply expressed explanations without 
the backing of mathematical theory. 

In view of the space at his disposal the author has 
wisely decided to confine himself to the general 
methods of analysis, illustrated by application to a 
few typical devices. 

A list of standard treatises on acoustics, mechanics 
and electricity is given in the many footnotes, and 
these should be of great service to those students who 
wish to pursue the study of particular topica to & 
further stage. T. M. Yarwoop 


Methods of Mathematlcal Physics 
VoL 1. By R. Courant and D. Hilbert. (First 
English edition translated and revised from the 
German Original.) Pp. xv+6561. (New York: 
Interscience Publishers, Ino. ; London: Interscience 
Publishers, Ltd., 1953.) 9.50 dollars. 

NGLISH translations of standard German books 

are always welcome, and im view of the current 
demand for mathematics m scientific and technical 
applications it is particularly pleasing to have this 
translation. The original text was reviewed at length 
in Nature (153, 633 ; 1944) by Prof. Milne-Thomson, 
and readers are referred to this for details concerning 
the presant volume. For the translation, it 18 sufficient 
to say that there are numerous additions and modi- 
fications, the most extensive of which is an appendix 
(to Chapter 7) by Wilhelm Magnus. ‘This concerns 
the transformation of spherical harmonics. A 
pleasing feature is that the bibliography has been 
brought up to date. The printing is exoellent. 

; L. 8. GODDARD 


Electrostatique et Magnétostatlque 
Par Émile Durand. Pp. xu4-774. (Paris: Masson 
et Cie., 1953.) 6335 france. 


HIS work is an uneasy compromise between a 
text-book and & reference book. Studente who 
like spoon-feeding wil be delighted by the author's 
painstaking elaboration of the subject and discussion 
of many examples in which all calculations are given 
to the last detal. Experimental phyajosta and 
engineers will find in it a wealth of up-to-date 
information about the mathematical basis of the most 
varied applications of the electrostatic and magneto- 
static flelds. But one should not look in it for a 
deeper treatment of the fundamentals of the subject. 
Within these limitations this book will certainly 
be very useful and can be warmly recommended. It 
is, of course, difficult to be original in treating such a 
classical subject, and the author's exposition follows 
the traditional Imes. Nevertheless there are a few 
happy innovations. The Giorgi system of unite 18 
consistently used and many tables of typical con- 
stants are given, probably for the first time, in 
these rational units. An interesting chapter describes 
in & very practical spirit the nones methods of 
calculation of fleld distributions. The treatment of 
the magnetio properties of matter, and especially 
that of ferromagnetism (& domam to which the 
French school has made a brilliant contribution), is 
particularly well done. 

Although the exposition is generally clear, the 
style is rather pedestrian and there 1s no sparkle ın 
the book of that eleganoe which used to be charac- 
teristic of the French soientiflo tradition. It was u 
shock to discover that the author is so estranged 
from this tradition that he barbarously denotes the 
tartrate rendered famous by Pasteur as “sel de 
Rochelle". L. ROSENFELD 
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Radioactivity and Radloactive Substances 

By Sır James Chadwick. Fourth edition. Pp. xv + 
120. (London: Bir Issac Pitman and Bons, Ltd., 
1953.) 12s. 6d. net. 


HIS text-book has stood the teet of time and 

in spite of the remarkable developments in tho 

field of nuclear physics during the past fifteen years 
it still ramains one of the best introductions to tho 
fundamentals of the subject. It was first published 
in 1921 and has now reached the fourth edition. Tho 
arrangement of the material in the new edition 15 
substantially the same as that in the original edituon , 
but where necessary the subject-matter and data 
have been modified or supplementod to bring it 
up to date. In the chapter on measurements morc 
modern methods and techniques have beon introduced 
and a new chapter on nuclear structure, in which 
nuclear stability, artificial radioactivity and nuoloar 
fission are discussed, has been added. These revisions 
and additions are by Prof. J. Rotblat, who it will be 
remembered worked for many years at Liverpool 
under Sir James Chadwick and who is thus well 
qualified to revise & book onginally written by 


Sir James. S. WEINTROUB 
Optics 

The Technique of Definition. By Arthur Cox. 
Tenth edition. Pp. 876. (London and New York. 


The Focal Preee, 1953.) 175. 6d. net. 


I: the popularity of a book can be judged by the 
number of editions published, then this book must 
indeed be very popular, for ib now appcars in ite 
tenth edition, the first having been published in 
1943. 

The work is devoted entirely to what are 
undoubtedly the moet precious and vital parts of 
any camera, namely, lenses, and the subject is treatecl 
very exhaustively and thoroughly, m a language 
which the ordinary photographer can understand 
without becoming involved in scientific formule. 

The full study of lenses is admittedly highly 
technical; but the treatment here is so skilfully done 
that the reader cannot fail to become intensely 
interested, and he soon finds himself able to under- 
stand how his lens works and why, what may be 
expected of it and what is the best type to use. The 
gap between the scientific approach of the dcsignor 
and the practical man who uses the lons has been 
bridged, and the photographer can now have an 
added zest and intelligence for his work, based on & 
more intimate knowledge of his chiof tool. 

It 18 not only the photographer who can derive 
beneflt from the boo There are also excellent 
articles on the defecta of lenses, such as aberrations 
of various types, distortion, eto., which will be found 
useful to any student of optics whether interested 
in photography or not. T. M. YARWOOD 


Advances In Applied Mechanics 
Edited by Richard von Mises and Theodore von 


Kármán. Vol. 3. Pp. x+824. (New York: 
Academio Presa, Inc.; London: Academic Booka, 
Ltd., 1958.) 9 dollars. 


HIS third volume carries on the admirable 
tradition already established. The present 
book is almost entirely devoted to problems of fhud 
dynamics exoept for a long, careful, interesting and 
importent article by Dr. Geminger giving & very 
comprehensive account of some recent results in the 
theory of an ideal plastic body. There 1s also a short 
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article by Albert I. Bellin on recent work on non-linear 
differential equations of the second order. 

G. F. Carrier gives an account of some 
layer problems m oceanography, in heat transfer and 
in electrical relaxation oscillations. Zaldastani de- 
scribes recent work which extends and generalizes the 
classical researches of Riemann on one-dimensional 
isotropic fluid flow. The problem of diffumon 
through a field of homogeneous turbulence is studied 
by F. N. Frenkel. H. F. Ludloff deals with the 
aerodynamics of blasta and G. Guderley with the 
presence of shocks in mixed subeonio-supersonio flow 
patterns. A short and useful article by L. Rosen- 
head gives & critical summary of most of the 
theoretical and I tal papers which have been 
written about wakes for Reynolds numbers leas than 
2500. 
There is no doubt that this series of reporte has 
become indispensable to research workers in applied 
mechanics. Perhaps it is not out of place to take 
this opportamity of ing the gratitude which all 
readers must feel to one of the editors, Prof. Richard 
von Mises, who died & short time ago, and to whose 
schol&rahrp and vision we owe so much. 

G. TEMPLH 


The Great Palomar Telescope 
By Helen Wright. Pp. 176+15 plates. (London: 
Faber and Faber, Ltd., 1953.) 125. 6d. net. 
S8 an astronomer’s account of the 200-m. 
tel , written for the eral reader, Miss 
Helen Wright’s book is very satisfying. The mstru- 
ment and its observatory are desoribed fully, with 
many photographs and line drawings. There is an 
introductory chapter on the evolution of the teleacope 
and the spectroscope, and an outline of the progress 
which had been made with the aid of the Mount 
Wilson 100-m. reflector up to about 1080. It isa 
book one would recommend strongly for molusion in, 
aay, & school hbrary; and it would certainly be 
appreciated by the young science student. 

Miss Wright writes with a lively journalistic 
manner. Exoept during the hiatus of the war years, 
indeed, the progreas of the telescope was news, often 
quite exciting news. The atmosphere of mounting 
public interest is recaptured here, for reporting was 
immediate and full. The technical problems that 
were faced are described clearly m leas vivid terms. 
Dr. G. E. Hale, who lived to see the major difficulties 
surmounted but not the completion of the work, is 
the central character of the story. But the adven- 
tures of the telescope itself, starting with the financial 
crisis of 1929, beset by floods at the Corning Works 
during annealing, pursued during the last journey to 
the observatory by hazards of ice and blizzard, speak 
of the effort and determination contributed by all 
engaged in the work. The author's treatment of the 
human side of the enterprise adds tly to one’s 
enjoyment of the book. . R. NoAKES 


Linear Algebra and Projecttve Geomet 

By Reinhold Baer. (Pure and Applied Mathematics 
Series, Vol. 2.) Pp.vii--318. (New York: Academic 
Presa, Inc.; London: Academic Books, Ltd., 1052.) 
6.50 dollars. 


WENTIETH-CENTURY mathematics shows a 
change of trend away from the details of 
icular theorems towards abstraction and the 
analysis of structure. The object of the book under 
review is to prove the essential structural identity of 
projective geometry and linear algebra. The author 
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bas gathered together much material difficult of 
access elsewhere and supplemented it by his own 


researches. To a geometer of the older type the 


result is by no means easy reading. He will find 
little or no opportunity to use his geometric inturtion ; 
but a constant need for a good grasp of the conoepta 
of abstract algebra. He may imagine that the 
author’s object 1s not Bo much to prove the equality 
of projective geometry and linear algebra as to 
reduce the former to & satellite of the latter. However, 
to those who accept the abstract point of view the 
book has many merits. It deals with the representa- 
tion of projective geometries by linear manifolds, of 
projectivities by  semi-linear transformations, ol 
oollineations by linear transformations, and of duali- 
ties by semi-bilmear forms. Thus the geometry with 
which the discussion starta is reconstructed within 
such apparently purely algebraic structures ag the 
endomorphism ring of the underlymg linear manifold 
or the full linear group. The book contains seven 
chapters, and concludes with an appendix on the 
theory of seta, & bibliography, and an index. 
H. T. H. Praaaro 


Pages cholsles d’analyse générale 
Par Maurice Fréchet. (Collection de logique mathé- 


mati Série A, No. 3.) . 214. (Paris: Libr. 
Gauthier-Villars ; Louvain: E. Nauwelaerts, 1958.) 
000 francs. 


‘“(NENERAL ANALYSIS’ is usually associated 
with the name of the American Prof. E. H. 
Moore, whose researches began in 1906, but actually 
those of Prof. M. Fréchet began two years earlier. 
Both sought to generalize the classical theory of 
functions of real variables and Cantor’s theory of 
peta, but Moore was influenced by algebra and integral 
equations, while Fréchet was influenced by geometry. 
For several years these two authors developed the 
subject on somewhat different linee ; Moore pointed 
out that Fréchet’s approach was more abstract and 
more general than his own. Prof. Fréchet mtended 
to write a book on general analysis as & sequel to 
his book abstract spaces, but bis appointment as 
professor of the calculus of probabilities diverted his 
Interests. Now, after many years, he has been 
persuaded to collect and republish the most important 
of his papers on general analysis, some of which, 
scattered among the periodicals of several countries, 
had beqome almost maoceemble. The papers have 
been. in logical (not chronological) order, 
sometimes shortened, and gro into chapters, 
supplemented by references to later developmenta 
by other authors. This has produced something very 
much like the book for which his friends and pupils 
had waited go long. The first chapter gives a general 
outline of the subject, the second deals with functional 
spaces, and the third with functional analysis. The 
fourth chapter introduces abstract spaces; the fifth 
and last, general analyais. H. T. H. Praaaro 


Foundatlons of Algebralc Topology 
By Samuel Eilenberg and Norman Steenrod. (Prince- 
ton Mathematical Series.) Pp. xv-+328. (Princeton, 
N.J.: Princeton University Preas; London: Oxford 
University Press, 1952.) 48s. net. 
HIS book presenta, for the first time, an axiomas- 
tio treatment of the complete transition from 
topology to algebra. Chapter 1 gives the axioms for 
& homology theory, and & set of general theorems 
deducible from them. Chapter 2 deals with simplicia] 
complexes and triangulable spaces. In Chapter 8, a 
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homology theory i8 assumed given on triangulable 
spaces ; the classical algorithms for computing the 
homology groups of & complex are then derived from 
the axioms, and using theese, the axioms are shown to 
be categorical for homology theories on triangulable 


spaced. 

Chapter 4 presenta the concepts of category and 
functor. Chapter 5 makes the step from cham 
complexes to homology groups. Cha 6 gives the 
classical homology theory of samploial complexes, 
while in Chapter 7 the singular homology theory 1s 
defined and shown to satisfy the axioms. In Chapter 
8, direct and inverse systems of groups and their 
limit groups are considered, as an braio pre- 
lmunary to the development of the homology 
theory given in Chapter 9; additional properties of 
the latter are set out in Chapter 10, where it is sean 
that the addition of a amgle new axiom characterizes 
the Cech theory on compact spaces. Two additional 
homology theories are constructed which are exten- 
sions of the Cech theory on compact spaces 

Chapter 11 gives classical HAN BE AEE of homology 
theory, ıncluding the Brouwer flxed-point theorem, 
invarianoe of domam, and the fundamental theorem 
m indus The authors state that & seoond volume 

diss T The book is excellently written 
axiomatic point of view. R. G. Cooks 


idein of a Magnetic Drum Calculator 

By the Staff of the Computation Leboratory. (Annals 
of the Computation Leboratory of Harvard Univer- 
sity, Vol. 25.) Pp. xi+318. (Cambridge, Mass. : 
Harvard University Preas; London: Oxford Uni- 
versity Pres, 1052.) 652s. net. 


HE publication of complete design mformation 
about a large automatic computing machine is 
something of a problem, y because of the speed 
at which the subject has developed in the past decade 
and partly because of the magnitude of the task. 
As a result all too few computers are as fully docu- 
mented as those designed and built at the Harvard 
Computation Laboratory. Four Harvard machines 
are now in existence. Mark I, also known as the 
Automatic Sequence Controlled Calculator, was 
completed in 1944 and is still in use at the Laboratory. 
Mark II was completed in 1048 and has smoe been 
in operation at the U.S. Naval Proving Ground, 
Dahlgren, Virginia. Mark IIT, which forms the 
subject of this volume, was the first of the series to 
make use of electronic techniques; it began to 
operate on a production basis at Dahlgren in 1951. 
Since that time development has contmued and 4 
further machine, Mark IV, has been built and is now 
working at Harvard. 

Much of the logical design of Mark III matches the 
distanotive pattern established by its two predecessors. 
The decimal scale is used, and numbers are stored 
an tele separately from instructions. This was one of 

earliest machines to employ magnetic drums for 
internal storage and to exploit the possibilities of 
magnetic tape as an input/output medium. The 
nine drums were carefully and use & 
rather conservative pulse danser. À. certain amount 
of checking equipment is built into the machine, which 
uses & word length of sixteen decimal 

Most of this book is devoted to details of the 
logical design, engineering and circuits of the machine. 
These are very fully covered and well illustrated. _A 
description of how problams are prepared and 
presented to the computer is aleo given, together with 
some simple examples. E. N. Muro . 


Supplement to NATURE of May 15, 1954 


035. 


Typlea! Means 


By Prof. K. Chandrasekharan and Prof. S. Minak- 
ahisundaram. (Tata Institute of Fundamental 


» Research Monographs on Mathematics and Physics, 


1.) (Published for the Tata Institute of Fundamental 
Research, Bombay.) Pp. xi+140. (London: Oxford 
University Press, 1952.) 358. net. 


F the numerous methods devised for dealing 

with oscillatory series, one of the moet important 
is by the use of M. Riesz’s ‘typical means’. The first 
systematic account of what Prof. G. H. Hardy 
described as “his beautiful theory” appeared in 
Hardy and Riesz’s Cambridge Tract '"The General 
Theory of Dirichlet’s Series" in 1915. Since that 
time the subject has developed considerably. The 
book under review gives a comprehensive account, 
including a good deal of material hitherto &vailablo 
only in research periodicals and even some still 
unpublished when the book appeared. The first and 
second chapters deal with the general theory, including 
theorems of consistency and Tauberian theorems. 
The third chapter applies this theory to Dirichlet’s 
geries. The fourth chapter applies it to Fourier 
series, startmg with a theorem due to 8. Bochner on 
multiple Fourier series and including several resulta 
due to Prof. Chandrasekharan himself. A valuable 
feature of the book is the supplementing of each 
chapter by extenatve bibliographical notes. 

H. T. H. Praccio 


Stochastic Processes 

By Prof. J. L. Doob. (Wiley Publications in Stetis- 
tics.) Pp. vu+654. (New York: John Wiley and 
Sons, Inc.; London: Chapman and Hall, Ltd., 
1953.) 80s. net. 


HIS text is important for at least two reasons. 

It meets a long-felt need for a systematic account 
of a subject which has grown rapidly during tho 
past 20-30 years; and it 1s an account in. English of 
& subject which has developed largely outside the 
English-speaking world. Readers for whom the 
Russian language is a closed medium will find here 
accounts of contributions by Gnedenko, Khintchine, 
Kolmogorov, Krein and other Russian authors. 

There is an introductory chapter on elementary 
definitions and theorems in probability theory, but, 
as Prof. Doob points out, “there has been no com- 
promise . probability: is simply & branch of measuro 
theory .. enia duse Bus Denn Gade RUPEE: 
coat this faot”. This attitude, indeed, sete the flavour. 
The reader who is not a specialist in measure theory 
will find the gomg heavy m places, but he may be 
consoled by the fact that there 18 & supplement on 
measure theory. After three chapters dealing with 
stochastic processes in l there come two 
chapters on Markov processes. In the first of these 
there is & lucid account of finite-dimensional Alarkov 
chains with an application to card shuffling. In the 
second there are applications to diffusion oquations, 
inoludmg the Fokker-Planek equation occurring in 
various physical problems. Next comes a long 
chapter on martingales with an application to games 
of chance. Later, there are chapters on stationary 

erg een linear 
east-aquaree prediction. 

It is perhaps worth emphamzing that the present 
work is mathematical rather than applied in character, 
in the sense that mathematical formulation and 
method take precedence over the details of applica- 
tions. L. 8. GODDARD 
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Sampling Methods for Censuses and Surveys 

By Frank Yates. Second edition, revised and 
e Pp. xvi+401. (London: Charles Griffin 
and Co., Ltd., 1953.) 385. net. 


HIS book, first reviewed m Nature (166, 245; 

) 1850), has an established place as an euthorite- 
tive manual on the general subject of sampling. The 
author now has more to say, sometimes by way of 
commentary on or expansion of what was in the first 
edition, but mostly by way of new material and 
developments. He has chosen to leave the eight 
chapters of the first edition unaltered, except for the 
insertion of references to the added material, and to 
add two new chapters. Chapter 9 consists of a 
series of further notes on the critical] analyms of 
survey date. Broadly, these deal with general 
questions such as contrasts between domains, or the 
relative precision of different methods of sampling, 
especially when domains of study cut across strata ; 
but the opportunity is taken to supplement an earlier 
treatment of simple regression by describing briefly 
the multiple regression procedure, and by showing 
how this concept is to be interpreted m terms of 
causative systems. Chapter 10 deals with a number 
of miscellaneous developments. Modern machines 
for use in computation and census work are referred 
to, but so briefly that legitimate curiogity id not 
satisfied ; most of the remainder concerns varied 
methods of sampling, of which lattice sampling may 
be singled out as an ingenious way of incorporating 
the same sort of advantages into sampling that are 
gained by designing agricultural and other experi- 
ments on such patterns. The book is brought up to 
date by & description of the sampling method used 
for speeding up the reporting of the resulta of the 
1951 Census. 

The &uthor is to be commended on his industry 
in coping with a very mtricate subject in such pai 
taking detail. The result, however, is a book b is 
by no means a delight to read, for the style is heavy 
and, in places, obscure. A most complicated notation 
means that the reader must not allow his attention 
to wander. For his sake it is & pity that the author 
has at times forgotten the rigours of his own notation, 
for example, on p. 298 m quoting a formula in words 
in the text, ile he might have avoided adding to 
the confusion by using the first two letters of the 
alphabet in different senses in the same formule, as 
he does on pp. 318-18. J. WIBHART 


Cambridge Elementary Statistical Tables 
By D. V. Lindley and J. C. P. Miller. Pp. 36. 
(Cambridge: At the University Press, 1058.) 5s. net. 


HE statistical material im this set of tables 
consists of the normal, i, y* and variance ratio 
distributions, the r-s transformation, factora for 
converting range to standard deviation, and random 
numbers, oooupying in all ten pages. The 


twenty-two are taken up by tabulations of 
x, V 1/z, 1]/4/z, log z, antilog v, sin-/z2, Binh-!4/z, 
log n eua ee dep ee do 


from 2-99 (surely unnecessary). 

The printing, binding and layout reach that high 
standard which one would expeot from oollaboration 
between the authors and the Cambri University 
Preas, and the price is such that the tables should, as 
the authors hope, be useful for students in schools 
and universities, and for the research worker who 
requires a handy set of tables for the occasional 
normal, ?, y* or F test. But one could have wished 
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that the statistical material had been treated a little 
more generously to the exclusion of material ade- 
quately covered by ordinary four-flgure mathematical 
tables. Fisher’s original tables of è and y* covered 
the whole range of P, and s has since been extended 
in & Similar manner. The central values have their 
uses, both for the student and research worker. The 
table of peroentage points of the normal distribution 
might well be fuller, and possibly that of the ordinates 
also, and one mimses a table of significance levels of 
r, which gives a quiok test of association between two 
variates. Random permutations also have a claim 
to inclusion. The preface is confused on the relation 
between one- and two-tail testa, and thm, perhaps, 
has led to a rather curious choice of significance levels. 
Finally, the reviewer, at least, is left wondering why 
the non-statistical functions are all presented 
together instead of separately on pars of 


F. YATES 

The First Fifty Years, [903-1953 
Edited by F. I. QG. Rawlins. Pp. xv 4-86 -- 11 plates. 
(London: The Faraday Society, 1953.) Cloth 10s. 6d. ; 
Leather 21s. 

HIB little book is not & set piece; it is more 

in the nature of a birthday book in which 
people have bean good enough to write interesting 
things about the Socisty, now on the threshold of its 
fiftieth anniversary’; in these words, the editor, 
Mr. F. I. G. Rawlins, describes the purpose of the 
volume under review. 

The Faraday Society occupies a unique position 
In the chemical world; it has fostered the study of 
physical chemistry in all its branches, first, by pro- 
viding, in ite Transactions, & medium for the pub- 
lication of physico-chemical research, and secondly, 
and perhaps this has been its most important, as 
it has certainly been, its unique, contribution, by 
organixing the famous ‘General Discussions’. Theso 
symposia on current ica have been characterized 
by timeliness, and few of them have not been followed 
by & real reorientation of thinking on the subject under 
discussion. In addition, these discussion meetings 
have been notable social ocoasions; the editor says 
that he and the other contributors to the present 
volume have been “trying to enjoy ourselves’’—not a 
difficult task for regular attenders of the Socioty’s 
discussions. 

It is most fitting that the first article in the book 
al rel de un ay thane dcr jaa ae oh F. G. 
Donnan, since he hag probabl ne more than any 
eae ee ee ight 
paths during ite first fifty fruitful years ; Vespa 
thirteen. chapters give the reader a valuable and 
interesting bird's-eye view of the development of 
physical chemistry between 1908 and 1953. Mr. 
Rawlins need have no doubt that this book does 
indeed “demonstrate that the Faraday Society is a 
living organism, oontinualy emitting and receiving 
new knowledge on its way ids sn A ; 
long may it remain 80. 


The Art of Sclentific dim 
By Prof. W. I. B. Beveridge. Second Edition. Pp. 


xii--176--5 plates. (London: William Heinemann, 
Ltd., 1953.) 10s. 6d. net. 
ROF. BEVERIDGE, in p the second 
edition of his book on the meth and reeults 


of, scientific investigation, has made some minor 
revisions and partly re-written the chapter on reason. 
Essentially, however, the book remains as reviewed 
in our columns on March 3, 1051. A. B. PARKES 
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INSTRUCTIONAL FILM RESEARCH 
IN PENNSYLVANIA 


CCOUNTS of the early reporte of the Penn- 
syivania Instructional Film Research Program 
have already been given in Naerel?, and it is 
the purpose of this article to review shortly some 
further Pennsylvania reporte* now available in 
Great Britain. In every Pennsylvania experiment in 
which the learning results have been objectively 
asseseed, people have learned from the films shown 
them*. Many of these further studies confirm that 
films can teach effectively, and though this, in fact, 
is usually discovered incidentally, it is sometimes 
borne out as the result of the mam of an 
experiment, ag in Study 29, whioh with the 
instructional effect of the film “How to Operate the 
16-mm. Bound Projector Set’’. 
from films may be factual learning or 
motor percep 


A group of the new 
Studies, 25-2 25-27, Thy BP. tax , is concerned with 
the use of film-loops, daylight projected, for the 
teaching of athletic skills. The fllm-loop demon- 
strations were as effective as live mstructor demon- 
strations, the addition of physical practice and 
coaching to the fihm-loop demonstrations bemg 
advantageous. A directed system of watehing the 
fllm-loope and of practice was better than leaving 
the students with no outside guidance. 

Mental practice, defined as the symbolic or 

Md of a perceptual-motor skill and 

resulting from trying to "imagine the 
feel of it”, 13—8000 to M. A. May*—an ingredient 
in any film-learnmg situation. Study 20 compares 
the effectiveness of mental and physical practice. 
There is a point beyond which mental practice does 
not help. Twenty periods of physical practice were 
significantly more effective than twenty periods of 
mental practice. Films extend the time learners can 
and will mentally. 

A number of earlier findings of the Pennsylvania 
research are confirmed by the new studies: repeated 
showings of a film can result in a worth-while increase 
in learning (Studies 20 and 25-27); moreased 
experience of films in training improves the ability 
of an audience to learn from films (Study 20, by 
A. W. Vander Meer); and note-taking during the 
showing of films interferes with learning (Study 21, 
by Ash and Carlton, and also independently 
reported’). 

As in all learning aituations, the student who is to 
learn from films must wish to leam and perceive 
relevance in what is put before hmm. A number of 
the new sbudies with the motivation of the 
student towards with his participation and 
involvement, and Study 24 shows that anxiety— 
fear of the consequences of failing in & test of know- 
ledge from a fiim—leads to increased learning. 
The advantages of a pre-fihn test of performance and 
of factual knowledge are shown by Studies 29 and 
35, and of providing the correct answers to all test- 

ions—rather than merely informing a student 

he is right or wrong—by Study 30. Study 33 
shows that written titles making plam the ‘organ- 
izational outline’ of a film morease learning, per- 
ticularly for the leas intelligent. 

A further comparison of black-and-white and 
colour films (Study 28) shows that colour makes a 

* Technical Reports SD C. 280-7-20 to £D 269-7-85 of The 
Untverstty, U.S.A. 
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contribution to retention of what is learnt rather 
than to learnmg itself, but this contribution does not 
seem to be large enough to justify the additional 
cost of coloured films. The single Study (32) so far 
carried out on stereoscopic films shows no advantage 


1n stereoscopy. 

Study 28, “Film Profiles’, by Loran Twyford, in 
examining the value of subjective evidence, has some 
general peychological interest and is also of interest 
because it may lead to a ohange in the method of 
film investigations. The popularity of & radio pro- 
gramme hag often been asseased by what is called ‘a 
rating profile’, a profile based on polygraph recordings 
of the responses of & sample audience, peaks in the 
profile representing sections of the programme to 
large number of the audience respond 
positively. Would the rating of an instructional film 
based on positive responses ‘I am and 
negative responses ‘I am not learning’ be a valid 
rating of learning ? It was found in the Pennsylvania 
experiments that the subjectively based profile was, 
in fact, correlated highly with an ‘objective teat’ 
profile, and in another film investigation, outside 
Pennsylvania, the subjective judgment of an audienco 
has appeared similarly valid’. 

Report 31, by the director of the Pennsylvania 
research, is largely & more positive statement of 
principles previously put forward as “trends of 
Tesulte’’’. In general, the sixteen studies reviewed 
confirm and refine earlier resulta, although a first 
experiment on ste ic films has been made, and 
a freak fading ac dad io n Glas Ao he 
of film mvestigations. C. 
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REDUCTION BY X- AND y-RAYS 
OF SOME SUBSTANCES OF 
BIOLOGICAL INTEREST 


By Dr GABRIEL STEIN* 
and 


Da. A. J. SWALLOW* 
Department of Radlotherapeutics, University of Cambridge 


T is usually considered that the main primary 

effect of ionizmg radiations on us solutions 

is to form hydrogen atoms and h xy! radicals}. 

In the presence of & solute which can be oxidized in 

two steps, the hydroxyl radicals may react according 
to: 

AH, + OH > AH + H,O. (1) 


We wish to present a number of instances where a 
second solute is introduced in a concentration BO 
small that the 4H, protects it from hydroxyl radicals, 
and the effecta observed on the second solute must 
be due to the action of AH radicals or hydrogen 
oe or both. 
d tane t address : of Physical Chemistry, Hebrew 


+ LO.L Fellow, University of Cambridge. 
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Sources of radiation included oobalt-80 y-rays, 
220 kVp. X-rays filtered 1 mm. aluminium, 
and unfiltered 200 and 190 kVp. X-rays. Dose-rates 
with y-rays were 7-12 r.[min. and with X-rays 
500—8,000 r./min. Doses were of the order of 80,000 r. 
T tures were 20—40? C. 

ethylene blue. In air-free solutions in the absence 
of other organio solutes, the decoloration of methylene 
blue (10 M) by P DEM æ reversible reduc- 
tion and &n i le oxidation*. Addition 
of 0-5 M sodium benzoate resulta in an increased rate 
of decoloration, which is now entirely due to a 
reversible reduction. The addition of ethanol has a 
similar effect*. 

In the presence of dissolved air, the reversible 
reduction cannot be demonstrated, and the irre- 
versible oxidation can be prevented by sodium 
benzoate, which in this case is as & protective 
agent in the sense employed by et, 

Coensyme 1. The irradiation with y-rays of air-free 
aqueous solutions of eoenrgyme 1 (8 x 104 M, 
pH 17-8) in the of 0-5 M ethanol results in 
& yield of AR udo. three times greater than in 
the : 


absorption band at 840 my This gub- 
stance is also formed with X-rays at both pH 7-8 
and 10-4, and testa with lactic dehydrogenase have 
shown that it is not identical with coenzyme 1 
reduced enxymatioally, and also it does not exhibit 
the characteristic whitish fluorescence of this oom- 
pound. The irradiation product resembles the 
enrymatio product in that further irradiation changes 
the absorption curve in the same way, both sub- 
stances ly reduce methylene blue, and both 
absorption curves shift in the same way on addition 
of acid’. It may be that the irradiation produot is 
identical with one of the substances made by reducing 
coenzyme I with sodium borohydride’. The irradia- 
tion ob a in the presenoe of 0-5 or 
0-01 Af B-hydroxybutyrate, n-propanol, iso-propanol 
or allyl alcohol. It is produced m 0:01 M but not 
0-5 M solutions of lactate. No product appears at 
either concentration in solutions of benzoate, Buo- 
cinate, glucose or maleate’. None of the product 
appears in air-free solutions of coenzyme 1 alone or 
when hydrogen is present. In the preeenoe of dis- 
solved oxygen, the product could not be observed in 
the presence of any added substance. -> 

Ntocotinamde-mathochloride. In order to obtain 
further information about the nature of the irradia- 
tion product of coenzyme 1, we’ have irradiated 
aqueous solutions of nicotinamide-methochloride with 
X-rays, and have found that in the presence of 
ethanol its radiation chemistry is similar to that of 
coenzyme 1*. The irradiation product (which absorbs 
at about 860 mp in this case) has been extracted 
from the irradiated solution and found to have an 
absorption. different from that of Karrer’s 
N-methyl-o-dihydronicotinamide*; but it changes 
in the same way on addition of acid (Fig. 1). The 

roduct has & much weaker fluorescence than 
Karrer's N-methyl-o-dihydronicotinamide ; it reduces 
silver nitrate instantaneously m the cold and de- 
colorizes methylene blue at the same rate as Karrer’s 
substance. The product does not appear when pure 
nicotinamide-methochloride solutions are irradiated 
m the presence of molecular hydrogen, or when 
pure solutions are irradiated in the absence of 
o In the præence of dimsolved oxygen, the 
peta does not appear whether ethanol is present 
or nob. 
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&namide-methoohlozide. Absorption 
) x— x, PH 110; 


The structure of the irradiation product is nob yet 
oertain, uu ou DE ME 


8 


at a second position’. It seams le that our 
product has been reduced at the thi ition. 

o. The irr&diation with X-rays of 
oytoohrome o (10-* M) in air-free solutions containing 
0:5 M or succinate leads to a product 
which exhibits the ical absorption spectrum of 
reduced cytochrome c. The product can be reoxidized 
by ferricyanide, and it reacts with the complete 
ehryme system of heart-nruscle preparation, as does 
reduced cytochrome c which has been produced by, 
for example, h ite. If, however, methanol, 
ethanol, n-butanol or dissolved molecular hydrogen 
are used instead of benzoate or succinate, the 
irradiated solution contains a reduced product which 
can be oxidized with ferricyanide ; but both irradiated 
and reoxidized solutions have an absorption 


given above show that organic 
additions do not all result in the same reactions on 
irradiation. This indicates that ific differences 
exist in the behaviour of the organic AH radicals, in 
broad agreement with the conclusions drawn by 
Mackmnon’and Waters”. : 

The absence of any reduction in the presence of 
dissolved oxygen! can be ascribed to the formation 
of peroxides by h atoms and AH radicals. It 
should be noted that radicals have been postulated : 
a8 intermediates in some enzyme reactions", and 
the reactions we have described may be of interest 
In this connexion’. 

In aerated solutions organio additions often exert 
& protective effect*. It is significant that in the 
present type of system organic additions can serve 
as potentiatiug agents; the effecta of the radiation 
thus manifest themselves in good yield on components 
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present in very low concentration. Moreover, m the 
case of ooenzyme 1 and under certain conditions with 
cytochrome o, the product is not identical with the 
enzymatio product, and essential components of 
sae a have thus been inactivated. It may 

be significant that Holmes! has found that im some 
irradiated biological systems the coenzyme 1 appeared 
to be the factor mactivated. 

We wish to thank Dr. M. Dixon, Dr. E. Margoliash 
and Mr. R. P. Soutt for gifts of materials and valuable 
advice, and Prof. J. 8. Mitchell for his interest. One 
of us (G. 8.) is indebted to the Humanitarian Trust 
&nd the Friends of the Hebrew University for & 
grant. [Jan. 14. 
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A NEW CYTOCHROME IN LIVING 
ROOTS 


By Pror, H. LUNDEGARDH 
Institute of Plant Physlology, Uppsala 7 


HE absorption spectrum of bundles of living 
. roots of wheat and other cereals reveals the 
1 oom- 


ed prosthetic 

a, o and b of animal tissues and many micro-organ- 
iams*. The system is responsible for 50-75 per cent 
of the total aerobic respiration, and it oxidizes 
succinate. The system has been studied in detail by 
means of a very sensitive new spectrophotometric 
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technique. , Already the preliminary experimenta 
with i levels of reduction have indicated the 


. appearance of a new band at 570-575 mg after 


prolonged anaerobiosis. It was tentatively concluded 
that this band belongs to an enzyme of lower 
oxidation-reduction tial state than cytochrome 
b and is possibly ical with suooinio dehydro- 
genase. On continued investigation of the absorption 
spectrum, it has now been found that what- was 
hitherto believed to be a joint Y-bend of cytochromes 
c and b is in fact due to three and that 
one fraction of the joint band with its peak between 
c. 420 and 480 my belongs to a substance also 
aharacterized by the a-band at 571 mj. The sub- 
stance thus behaves as a true cytochrome and may 
be provisionally ‘named cytochrome dh. 


Time-course of Reduction of Cytochromes b and dh 


Even if the joint y-band of cytochromes b and dh 
shows & twin peak, no significant oon- 

clusions as to the existence of a new oan 
be drawn from the shape of the band only (of. ref. 3, 


art. 


0.10 
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Fig. 1. Difference spectrum roots under anserobiosts and 
in aerated sali solution. The curves show the 
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p. 108). Conditions must be chosen under which the 
steady states of cytochrome b and of the new cyto- 
chrome behave differently. Two ways have been 
tested, namely, the time-course of i mg reduction 
or reoxidation, and the use of specific i itors. 

By means of the new recording technique, it can 
be shown that in the course of increasing reduction, 

from the predominant oxidation im an 

aerated dilute salt solution, the peak of the jomt 
y-band moves from oc. 491 my to c. 427 whereaa 
the «-bands to the right of cytochrome o with 
a peak at 563 mu and then extend towards c. 571 mu 
(Fig. 1). 

D E ner ae 
the following figures were 

The shifting of the steady states of the single 
cytochromes can be conveniently recorded by starting 
from an serated solution and simply stopping the 
flow through the recipient with the roots. A more 
rapid reduction is attained from startmg in an 
oxygen-free solution of succinate. In this case the 
Process is completed m a few mmutes, because now 
ee eee 
themselves has to be consumed. As shown in a 
previous communication‘, "the reduction of oyto- 


dh is still more retarded (of. Fig. 1). 
The steady stetes & ing when the 
Oxygen is reduced can be more ologely 


ext. 
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the mediufn is exchanged for flowing solutions having 
a low constant oxygen pressure. Measurable reduction . 
starts only if the oxygen preasure sinks below o. 10 per 
cent of the normal « rium. between solution and 
air. The situation at a preasure of 5 per cent of the 
normal oxygen tension is illustrated by Fig. 2. These 
roota were exceptionally rich in cytochrome dh, the 
bands of which now can be olearly observed m addi- 
tion to those of cytochrome b. 


e 
Differentlating Effect of Urethane and Fluoride 


Urethane unoouples the electron transfer between 
oytochromes b and o, leaving the former in a reduced 
state, if the roots are treated with oxygen-free 10 per 
cent urethane snd then transferred to aerated 
urethane (see ref. 3). Beoause the oxidstion-reduction 
potential of cytochrome 6 is higher than that of 
cytochrome dh, the predominantly reduced 6 is 
balanced by a predominantly oxidized dh. As a 
consequence of that, the peak of the y-bend is moved 
from oc. 424 mu to c. 431 mp and the 


chrome dh shows a B-bend at c. 540 myu (Fig. 3). 
The differentiating effect of fluoride is leas distinct 
than that of urethane. 0-025—0-05 M sodium ftuoride 
at pH 8.8—4.0 (cf. ref. 3) oxidizes cytochrome b 
almost completely and cytochrome dh to a oonsider- 
able extent. Its effect is thus the reverse of that of 
urethane, because fluoride oompletely inhibite the 
reduction of b, that is, the electron 
transfer from dA, and partly also inhibits the activity 
of dh iteelf. The net result is a shift of the joint 
reduced y-bands to the left and of the a-group to 
the right. In the difference between roots 
in aerated water and roots m aerated solution of 
sodium - fluoride, the reduced peaks consequently 
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appear at 431 my (by dominating), 5856 my (bp), 
550 my (ca), and 563 (ba). 

The experiments clearly show that fluoride 
primarily inhibits the transfer of electrons from dh 
to b, whereas cytochrome dh can still accept electrons, 
probably from succinic acid (see below). 
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Cytochrome dh and the Cytochrome System 


Like cytochrome oxidase, cytochrome dh forms a 
compound with cyanide. The y-band is in part 
moved from 424 to c. 435 my and the a-band at 
Sele dis moved to c. 585 my. This is the reason 
why reduced bands of cytochrome c are ‘cleaned’ 
by cyanide (see ref. 8). Also, the bands of oyto- 
chrome b are affected by cyanide. The a-bands are 
weakened; but it is yet not decided if they also are 
displaced. 

The sensitivity of cytochrome dh to cyanide is 
direct evidence against ite linkage to the non-cyanide 
sensitive ‘ground respiration’. This conclusion is 
supported by the observation that the bands are 
identically affected by cyanide serobically or &naero- 
bically. The obvious linkage to the succmoxidase 
system is, on the other hand, illustrated by the fact 
that reduced cytochrome dh is partially oxidized by 
fumarate (0:1 M at pH 8:3-4-0; see ref. 8) if the 
roots are held anaerobically, even in the presence of 
hydrogen cyanide. All the observed facta point m 
the direction of cytochrome dh probably bemg 
identical with succinic dehydrogenase. 

In the approximate equilibrium between cyto- 
chromes b and dh attained in urethane (see above), 
b remains reduced to c. 90 per cent; but dh is 
oxidized to about the same degree. ing an 
oxidation-reduction potential state of 0:14-0:17 V. 
for cytochrome b (see ref. 8, p. 135), this corresponds 
to a potential of cytochrome dh slightly above zero 
(0:02-0-05 V.). In the steady states of the normally 
working cytochrome system, dh will 
&ooordmgly be highly oxidized and thus exert a 
tremely rapid reoxidation through the whole ‘electron 
ladder’ from dh to oxygen* rtas the conclusion 
that there is a very low resistance to electron transfer 
from dh to oxygen, the actual turnover at normal 
respiration being regulated by the slow oxidation of 
succinate. This process includes the formation of 
protons and electrons from the hydrogen atoms 
detached from the succinate. The complete cyto- 
chrome system of the roots thus may be pictured in 
the following way (arrow = electron transfer): ^ , 


Suooinate — dh — b'—e — a — } O, > 4 H,O 
T 


ET 
E oae 
alow rapid 
Relative Concentrations of the Hæmin Enzymes 
In Roots and thelr Relation to the Quantitles of 
Protoheemochrome 
Assummg extinction coefficients of similar mag- 
nitude to those of cytochrome o (of. ref. 3), the 
approximately equal height of the reduced bands of 
cytochromes dh and b pointe to an approximately 
equimolar concentration of these two enzymes in the 
wheat roots. The relation varies somewhat, however, 
and frequently shows a predommance of dh (of. 
Fig. 2). The relation between cytochrome b and 
me c remains about the same as was earlier 
calculated, namely, o. 1-75. The fact that the revised 


Pd 
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values of cytochrome b are not very far from the 
earlier calculated values depends upon the shape of 
the absorption bands in the y-region. Two similar 
bends lying at & distance of 8 mp join to form a single 
band. Ita peak at c. 427 mu is only about 20 per 
cent higher than that of the single bands at 424 and 
481 my respectively. 

Wheat roots also contain peroxidase (af. ref. 5), 
the concentration of which can be measured from the 
height of the bands at 404 and 012 mp of the fluoride 
compound (of. ref. 6). The molar concentration 
varies but often exceeds that of cytochromes c 
and b, dh. The band of the cyanide compound at 
538 mu’ does not, however, appreciably disturb the 
appearance of the cytochrome o a-band at 550 mp. 
Peroxidase is supposed to be reduced in dithionite 
only. If, however, the intracellular potential of roots 
during anaerobiosis promotes a reduction of per- 


. oxidase, it can be expected that the reduced band at 


666 my will disturb the cytochrome o a-band at 
650 mu. This question is still unsettled; but reduction 
of peroxidase may be one of the reasons why m some 
roots in anaerobiosis the region 540-570 my is lees 
transparent than would be expected from the presence 
of cytochromes only. Another possibility is the 
presence of & reserve of non- ific hemin which 
is partly reduced under anserobical conditions. 
The quantity of total hamochromes was determined 
after treatment of the roots with 10 per cent pyridine 
and dithionite. The appearance of a high, narrow 
band at 556 mu and bands at 520—527 and 425- 
430 mu indicates that the overwhelming part of the 
hemins are protohmmochromes. On fractional 
extraction with 10-3 M sulphuric acid, the hemo- 
chrome of cytochrome o appears at 550 my. If the 
concentration of protohrmochrome is calculated from 
the molar extinction at 556 mp (= 3-2 x 10*) the 
value exceeds that of the enzymes b, dh and per- 
oxidase by only c. 15 per cent, as shown by the 
following average figures from twenty separate 
experiments : 
143 umoL 1 kgm 
149 . 5 
116 , 


fresh weight 





4°80 I] tPF p’ m 


The results show that cytochromes b and dh and 
peroxidase are related to protohæmochrome, but 
that some protohæmin may be present a8 & reserve 
or precursor of the hmmin enrymes. There is no 
indication of hsmmoglobin-like hamin compounds in 
the roots (cf. ref. 7). Even if the non-specific hemin 
reserves are comparatively low m vigorously growing 
roots, they increase considerably in roote growing 
under leas favourable conditions, a fact pointing to 
the existence of a pool of hexnin more or less shifting 
over into active enzymes. Most of the non-cyto- 
chrome hæmin is, however, present as peroxidase. 

A detailed report of this work will appear in Ark. 


Komi (Roy. Swed. Acad. Soi.). [Dec. 27. 
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RADIATION-WIDTHS OF NUCLEAR 
ENERGY-LEVELS 


By Pror. D. J. HUGHES* 
Clarendon Laboratory, Oxford 


- and J. A. HARVEY 
Brookhaven Laboratory, New York 


HE radiation-widths of levels of low excitation 
oan, if sufficiently narrow (~10-* eV.), bo 

I directly from the life-time of the state. 

The vast majority of levels, however, have much 
greater widths, which are often obtainable from 
properties of the nuelear reactions in which the levels 
are excited. The highly excited virtual states lying 
jast above the Ing to the neutron- 


corresponding 
binding energy have radiation-widths, for A greater” 


than 100, of the order of 0-1 eV. These widths, 
typically ituting practically the total width of 
the level, can be measured by observation of the 
actual shapes of the neutron cross-section resonances 
that give rise to the exvitation-levelsa. The cross- 
section resonances usually exhibit the simple one- 
level Breit-Wigner form, and the full width at 
half-maximum of the resonance representa the total 
width, I’. The detailed shape of the resonance, in 
particular its peak height, allows the determination 
of I',, the radiation-width, by subtraction of the 
neutron-width, I'a, from T. The resolution available 
at the present time with slow-neutron velocity- 
selectors is sufficient to enable measurement of 
radistion-widths for many levels of heavy nuclei for 
excitation energies in the 
of the radiation-widths 


theories of nuclear structure and in. suggesting 
further measurements. 

In Table l;we present thoge radiation-widths that 
have been tneasured with ‘reasonable’ accuracy, of 
the order of 20 per cent. These values are based 
primarily on the work done in the past few years 
with pulsed neutron sources (the Columbia cyclotron! 
and the Harwell. linear electron 


psec. metre, or 0-00 eV. at & neutron energy of 
10 eV. and 2:8 eV. at 100 eV. A resolution of this 
magnitude allows determination of I’ and gI'. (with 
g the stetistioa] weight factor) fram the resonance 
shape up to energies of about 10 eV., and by ‘area’ 
methods to about’ 30 eV. The radiation-width is 
obtained’ from T and gl’, in the general oase by an 
assumption of g = 4; for a rero-spin target nucleus 
g is known to be unity. 

The first noteworthy fact concerning the radiation- 
widths is the amall variation among levels in a single 
isotope and from isotope to isotope. This constancy 
is also shown in Fig. 1, which reveals a slight decrease 
of the radiation-width with im mg A. The 
excitation energies of the levels the wid of which 
are given in Fig. l range from 6 to 0 MeV., and 
repreeent levels in und nuclei of odd Z—odd N 
(N, number of neutrons), odd Z—even N, even Z—odd 
N, and even Z-evert N. None of these variables, 


* Fulbright professor on leave from Brookhaven Laboratory. 
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Table 1. HRAnIATION-WIDTHR OF SLOW NNUTROSX RESONANCES 
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resonance work not reported here that the spacings 
of the levels for the jeotopes considered vary greatly, 
"crude E E n 
reflected in a change in radiation-width. 

example is furnished’ by hafnium-177 with a level- 
spacing of 8 eV. and hafnium-178 with 100 eV., both 
having similar radiation-widths. 
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ATOMIC WEIGHT OF TARGET NUCLEUS 


Fig. 1. ee ee ee ee 
The symbols, O odd £-odd F, @ sven Seven F, 


af the targe 


nnuoleus. 
[] odd £—even N, and x refer to ihe 


amignrm»eni unknown, refi The errors 
are shown for ihe values of I, that have an accuracy af 20 mY. or better. Almost all the 
other points have large enough errors to agree with the straight Hine ^ 


As the levels studied represent a wide range of 
angular momenta, J, a pool to invetgnte d 


und. 


100/B, where B is the solid line of Fig. 1, in order to 
remove the slight dependence on A. It is obvious 
from Fig. 2 that there is little or no dependence of 
the radiation-width on J, the experimental pointa, 
with the exception of the igh value 
for gold, being consistent with the horizontal line at 
100 meV. This finding indioetes that the transition 
probebility of an energy-level (almost oertainly 
electric dipole) is independent of J and that no 
(2J + 1) factor should be included when comparing 
measured widths with theoretical transition prob- 
abilities. 

The near-constancy of L' is of great value in the 
analysis’ of neutron resonances in the region of poor 
resolution, for example, 20-200 eV. Here the varia- 
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tion of I’, from level to level is 
much greater than that of I; 
hence, in studying the former in 
the 20-200 eV. region it is safe 
to use values of T, obtained at 
lower energy to obtain I’, from 
the measurements at poor resolu- 
tion. The present results on Ty 
also help to justify the use of 


& I’, non on J in 
the work of Hughes, Garth 
and Levin’, in which level- 


spacings were obtained from 
measured capture cross-sections 
at an effective energy of 1 MeV. 
In icular, their finding that 
level-spacings for different J’s 
are about whioh depends 
on the constancy of I’, with J, 


theoretical estimates of the 
electric dipole re&digtion-width 
of highly excited levels are 
much than 
results. For example, Blatt and Weisskopf* calculate 
widths about 300-fold larger than those of Fig. 1, 
using the aingle- iole model. When the radiation- 
widths are with the resulta of capture 
y-studies, which show what fraction of the total 
radiation-width T, corresponds to & given transition, 
ib is poamble to obtain the partial width for that 
transition. Thus Kmsey and Bartholomew* 
by this method that identifiable electric dipole 
transitions, the relative strengths of which vary 
greatly, have widths from 0:002 to 0:6 of 
the single-particle theoretical’ value. (We here refer 
to the measured widths, suppressing the (2J + 1) 
factor used by Kinsey in his comparison with theory, 
in line with pach sage observations.) Unfortunately, 
not many cases are available because the 
total radiation-widths are usually for 
heavier nuclei than those used for capture-y measure- 
ments. For much lighter nuclei!’ the electric dipole 
widths of states at high excitation are about 0:1 of 
the values for single particles’. 

Thus the radistion- P is so far measured seem 
to have & remarkable constancy, with the sole 
exception of a three-fold mr ad for gold, 
for different level-spacings, erent J'g, and 
different types of capture-y decay schemes. It is 

that variations will be found in radiatian- 
widths of isotopes not yet measured, and to 
this end, those exhibiting the largest differences in 
the characteristics just mentioned are being actively 
investigated. 

It is a pleasure to acknow the help of C. E. 
Porter, R. C. Garth and Prof. H. L.' Pryoe in the 
present work, which was supported in part by the 
Atomio Energy Commission 
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LETTERS TO THE EDITORS 


The Editore do not hold themssloes 
Jor opinions expressed by their correspondents. 
No notice is taken of anonymous communications 
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Lunar Radio Echoes and the Faraday 
Effect In the Ionosphere 


SUCCESSFUL observations of the reflexion of radio 
waves from the moon have been made by workers 
in the United States and Australia. Both DeWitt 
and Stodola! and Kerr and Shain" found that the 
lunar echoes showed rapid fading (periods of seconds), 
for which the most likely cause appeared to be the 
hbration of the moon. They also noted a different 
type of fadmg of much longer period for which no 
satisfactory explanation has been found, although 
Kerr and Shain obtained evidence that it might have 
an ionospheric origin. A radio echo equipment at 
the Jodrell Bank Experimental Station has recently 
been used in an investigation of the fading of lunar 
echoes; the resulta are m general agreament with 
this previous work as regards the origin of the short- 
period fading. The purpose of the present com- 
munication is to offer an interpretation of the long- 

The equipment worked at a frequenoy of 120 Mo./ 


geo. and the aerial system of 250 aq. m. a Was 
&rranged so that the moon could be o for 
forty-five minute at lunar transit. I l 

observing periods in the lumstions of October and 


sunrise, were characterized -by severe fading (see 


communication, and on the other there was auroral 
activity. This general evidence therefore strongly 
an ionospheric origin. 

err and Shain* showed that the movement of 
Irregularities in the ionosphere might give rise to the 
fading. The speed of movement of these irregularitice 
(300 m./sec. in the P'-region, 50 m./sec. in the #-region) 
is, however, far too great to acoount for the fading 
periods of up to an hour observed in the present 
series of experiments.. It is suggested that the long- 
period fading is due to the rotation of the plane of 
polarization of the radio waves as they traverse th 
ionosphere in the presence of the earth’s magnetio 
field. Since the receiving aerial is plane-polarired, 
any slow rotation of the plane of polarization of the 
returned signals, as the electron content of the 
ionosphere varies, would give rise to changes in 
amplitude of the observed echoes. It can be shown 
from the Appleton—Hartree ionic theory 
that, for frequencies above 100 Mo./seo. and for 
restricted molinations 0 of the geomagnetio vector 
to the line of sight, the total polarization shift fl for 
the double passage through ionosphere is grven 
approximately by 
Q = A | N.dr complete rotations, (1) 


where f is the transmitted frequency in o./s., H the 
ic field m e.m.u., N(r) the electron number 
density per o.o. and dr am. the element of path length 
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along the line of sight between the aerial and the 
moon where the electron density is N. Substitution 
in (1) indicates that the change in necessary to 
give maximum to minmum fading would require 
& change in mean electron density of about 5 x 104 
electrons/c.c. over a path length of 200 km. Buoh a 
change is observed in a period of 80-60 min. during 
early morning runs; its rate is consistent’ with the 


rate of of electron density in the F-region 
associated with the transition from night-time to day- 


Experimenta to confirm the effect have been carried 
out using the 250 sq. m. aperture horizontally 
polarized aerial for tranamission and a separate serial 
of 30 sq. m. aperture for tion; the latter was 
& paraboloid with a primary feed consisting of two 
dipole units mounted at right angles. The receiver 
was switched between the vertical and horizontal 
feeds at minute intervals. In five afternoon and 
evening observations during the lunation of March 
1854 echoes were received in both planes of polariza- 
tion, their relative r.m.s. amplitudes in the two planes 
varying differentially from day to day and also during 
the period of each run. For example, in a 45-min. 


4 


_ 2115 hr. 
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obeerving period commencing at 1650 u.T. on March 
10, mss lifes fot the ooligas di Mo two polar 
tions were equally divided at the start; shortly after 
transit at 1713 v.T., echoes were received only in the 
vertical plane ; towards the end of the obeerving 
gabs echoes again became distinguishable in 
orizontal polarization. Suoh resulte confirm that 
the long-period fading is caused, at least in part, by 
& change of polarization in the received lunar echo. 
In equation (1) f N.dr is the total electron content 
of the ionosphere per sq. centimetre along the line of 
sight; the lungr echo technique thus affords a 
anethod for determining this quantity directly. The 
present experimentis give only the rate of pid 
of f N.dr. Meee at two 
quencies would be required to determine the sod 
rotation and henoe the total electron content of the 
ionosphere. 
. We wish to thank Dr. I. C. Browne, Dr. T. R. 
Kaiser and Prof. A. O. B. Lovell, director of the 
Station, for their assistance m this work. One of us 
(W. A. S. M.) was the recipient of a maintenance grant 
from the Department of Scientific and Industrial 
Research during 1950—53. 


W. A. S. MURRAY 
J. K. HARGEBAV7S 


University of Manchester, 


Jodrell He UP Station, 
eafleld. 
April 7. 


intó d R., ASH roc UFU ANS METERS 37, 229 


"Kerr, F. J. and Shain, O. A., Proc. Ins. Rod. Eng., 39, 280 (1951). 


Galactic Radio Sources of Large Angular 
Diameter 


THs of extra-terrestrial radiation, made at 
1:80 m. with the 218-ft. paraboloid at Jodrell Bank, 
gave the position and intensity of 23 localized sources! 

benweon deolina tions N. 38° and N. 68°. The distribu- 
a qi TE DE E 
centration close to the galactic plane, and it was 
concluded that they represented a olaas of rare objects 
in the Galaxy. A similar concentration has been 
found by Mulls* from observations in the southern 
hemisphere. An attempt has now been made to 
measure the apperent angular width of these sources, 
and the present communication gives the preliminary 
results. 

The measurements have been made at 1-89 m. 
using the 218-ft. paraboloid as an interferometer in 
conjunction with a small mobile aerial of 85 aq. m. 
aperture. The small aerial was placed at various 
distances along an east-west base-line from the fixed 
paraboloid, and in each position the amplitude of 
the interference pattern'in the receiver output was 
recorded as the sources were in transit. The apparent 
angular size of each source was found from the 
change in the amplitude of the pattern with aerial 
spacing by using the well-known relation* between 

amplitude and the distribution of mtensity across 
the source. The effects of systematic errors and long- 
period changes m the calibration of the Ipment 
observation of the transit 
iopeia (No. 23) for which 
the mtensity! and pera diameter is already 
known*'. 
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* The Intensity given is 
t beam. It has not been corrected for the finite sire of the source. 


the maximum intensity observed! in a 


The original survey! listed ten sources within 
+ 5° of the galactic plane, as shown in Table 1, all 
of which were olassifled as intense (> 50 x 10-!*t 
watt. m.-* (o.[B.)-1). The present observations have 
been. restricted. to five of these sources (Nos. 8, 7, 8, 0 
and 21) and the measured values of their angular 
sizes are shown in Table 1. The angular sizes of 
sources 19, 20 and 28 have been quoted from previous 
observations‘ **. Measurements could not be carried 
out on Nos. 1 and 22, since serious interference was 
experienced in their positions from the reception of 
nearby intense sources in side-lobes of the aerial 


The variation m the amplitude of the mterference 
pettern observed at different aerial spacings for 
source 9 is shown in Fig. 1. The resulte for source 21 
were almost identical. In both cases the width of 
the equivalent strip source is about lg deg. Souroes 
3, 7 and 8 were found to be even greater in Bite 
and it was only le to ign an approximate 
lower limit of about 1}-2 deg. to their equivalent 
widtha, since the minimum spacing between the two 
serials was restricted to about 202 by the size of 
‘the flxed paraboloid. An upper limit to the size of 
these three sources of about 8 deg. has been established 
by inspection of the records obtained in the original 
survey?. 

An examination of the sky in the position of 
source 9 has bean made by Minkowski’ using plates 
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Fig. 1. The relative of the Interferenc ttern observed 
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+48° 


+47° 


+45" 





in Auriga. Tho broken Ime shows ths 
position, and associated errors, of the 


A faint 
ou Gt ue MUN. 
TROIE BOUTON AFS (ETO D7 OA rectangle. The poariions of a-Auriga 
and B.D 049 are shown for referenoe 


taken during the National phio Survey with 
the 48-in. Schmidt telescope of the Mount Wilson 
and Palomar Observatories. He has found' that in 
ee carne position of the source there is a faint 
oaity the outline of which is sketched in Fig. 2. 
Ihe sketch has been made from an exposure taken in 
red light; only faint traces of the object can be seen 
in the blue. The nebulosity contains some faint 
filaments which are most prominent at the western 
edge. The oo-ordinates of the radio source agree 
closely with the centre of the nebulosity, and the 
width of the equivalent source (1-4 + 0-4 deg.) is 
comparable with the extension of the nebulosity in 
an. east-west direction (~ 2 deg.). In view of this 
agreement, source 9 may be eee identifled 
with the neb 
In addition to the sources listed in Table 1 three 
other intense sources with large angular diameters 
have been reported close to the galactic plane m 


regions outside the fleld of view of the present equip-- 


ment. Thus Mile’ has observed two mtanse sources 
with angular diameters greater than half a degree at 
| = 229°, b = 0° and } = 830°, b = 4°. Bolton" has 
reported that the former of these two sources, m 
Puppis, has an angular diameter of about 1°. More 
, Baldwin and Dewhirst? have observed a 
source in Gemini with an angular width of about 
one degree associated with the nebulosity I.0.448. 
Bolton" has also reported the presence of extended 
patohes of radiation in the galactic plane, nearer to 
the galactic centre, which may result from the pres- 
ence of several of these ed sources. 
. Thus, by combining the data in Table 1 with 
observations made in other parte of the sky, a total 
of at least nine intense sources with diameters of the 
order of a degree have been found close to the galactic 
plane; furthermore, at wave-lengths of about two 
or three metres, the apparent surface temperatures 
of these sources are all of the order of a few hundred 


class of object in the Galaxy. 

At the present time, only five objects in the 
Galaxy have been identifled with radio sources. These 
are the Crab Nebula in Taurus", the nebulosities 
in Casgiopeia!*:1?, is? and Gemini® '(I.C.443) 
and the nebulosity in iga shown in Fig. 2. The 
radio sources associated with the Crab Nebula and 
with the nebulosity in Cassiopeia (source 28) appear 
superficially to be different m character from each 
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other and from the remaining three. They have 
angular diameters of a few minutes of arc and their 
apparent surface temperatures are of the order of 
thousands and millions of degrees respectively. The 
remaining three radio sources, which have been 
included among the nine sources already 

appear to be similar. Their associated nebulosities all 
show the presence of filaments but do not resemble 
each other exactly; nevertheless, the aseociation of 
these three sources with nebulosities, together with 
their similarity to the other six unidentifled sources 
of large diameter, indicate that the ori of this 
class of intense radio source 18 to be found m extended 
nebuloeities of low photographic brightness. 

We wish to thank Prof. A. O. B. Lovell and Prof. 
Z. Kopal for their interest in the investigation. We 
algo wish to thank Dr. R. Minkowski for his generous 
co-operation. One of us (A. R. T.) is indebted to 

Industrial 


the Department of Soientiflo and 
for & maintenance grant. 


R. HaANBUBY BROWN 
H. P. PALMHE 
A. R. THOMPSON 


University of Manchester, 
Jodrell Bank Experimental Station, 
Lower Withington, Cheshire. 
April 13. 
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Proton Polarization at ~ 130 MeV. 
RecanrT theoretical investigations! of high 
nuoleon-nuoleon scattering have involved the use of 
non-central forces in the description of the interactions 
between nucleons and consequently have predicted 


neutron and proton larization. Experimental 
evidence for proton pias was first obtamed 
by Oxley 4 al.* at 240 MeV., and p rest te 


from Harwell at 138 MeV., Chicago at 387 MeV. and 
Berkeley at 300 MeV. were reported at the Rochester 
nuclear physics conference’. Neutron polarization 
effects are much smaller than polarization 
effects under all the experimental conditions investi- 
gated to date’. 

Nucleon polarization is detected in s double- 
scattering experiment. If the angle between the 
normals to the two scattering planes is 9 and the 
angles of the first and second scatterings are 0, Mab 
then rb may be shown that the asymmetry, e, 
the beam intensities I(p) after the second seeing 
is 
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I(0*)- I(180* 
um TOF T1809 = P,(9;) Pal); 


where P(6) is the fractional polarization produced 
by & single scattering. 

In the present experiment the internal (presumably 
unpolarized) proton beam of the Harwell eai 
was scattered through 20° by a 10-MeV. 
p HE ee 
by the aid of & tic deflector channel in an 

suggested by J. M. Cassels. The proton 
energy selected by this channel was 198 MeV., while 
the effective primary beam, taking into &ocount 
multiple traversal effects, covered a range of 143- 
166 MeV. The polarized proton beam from the carbon 
first target & flux of 3 x 10° protons/sec./om.* 
at the second target, which was located behind & 
6-ft. thick shielding wall and at a distance of 25 ft. 
from the first target. The beam from the copper 
target was 105 protons/sec./om.". The protons 
scattered from the second target were counted in a 
triple-coincidence scintillation counter telescope with 
an azimuthal acceptance angle of 8°. When poly- 
ethylene was used as & hydrogen second target, the 
recoil protons were counted in coincidence with the 
scattered protons. The telescope could be moved in 
the plane of the scattering to vary 0, and the frame- 
work on which it was mounted could be rotated about 
the axis of the beam to vary 9. 

We shall use the notation (X, Y, 0,) to denote that 
the first and second targeta were of materials X and Y 
respectively and that the angle of the second scattering 
was 0,. 

For conditions (O, C, 20°), (O, C, 30?) and (C, U, 20°), 
the asymmetry, c, increased as the threshold energy, 
Er, for protan detection by the counter telescope 
was raised (Fig. 1), while for (O, H, 20°) s was, of 
course, independent of Er and was equal to 0-14 + 
0-02. For (0, O, 45°) and (O, U, 45?) « was small 
(not statistically different from zero) for Br ~= 45 and 
112 MeV. The largest values of s were found to be 
associated with a high-energy group of elastically or 
near-elastically scattered protons. In Fig. 2 are 
drawn the proton-energy spectra deduced from the 
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Proton energy B (In MeV.) 
Fig. 2 


&beorption curves of (C, C, 20°), showing a very strong 


peak at the full energy oorresponding to elastic 
scattering of the tons; the ‘elastic’ peak was 
much smaller for (C, C, 30°) (consistent with the first 
diffraction minimum near 30°), but it was well defined 
for (C, U, 20°). The of 0-6 for (O, C, 20°) 
implies that P, and P, (‘elastic’) are both greater 
agente Now, making the assumption that there 
reciable variation with energy between 

138 | Mot . and 148—100 MeV., P, must be less than 
P, since the first scattering was not all elastio 
scattering; consequently, 0.6 < P, < 0-8 and 0-8 < 
P, (‘elastic’) < 1-0. The for inelastio 
ee smaller than for elastio soatter- 
ing. A diffuse group of protons was apparent for 
(O, O, a E roximating to the free 
soatteri and for this group ct = 
(0-27 + 0-08). No groupe could be distinguished for 
(C, O, 80°) or (C, U, 20°), but m the appropriate 
energy -ranges c was (0-15 + 0-05) and (0-05 + 0-03). 
Below is MeV. the scattered protons showed no 


t asymmetry. 

In a similar beryllium — beryllium asymmetry 
measurement at Chicago at 387 MeV., e was found 
to Increase with Hy in such a manner that it was 
concluded that all the polarization effects were due 
to elastic scattering. At Berkeley the resulte of 
(C, C, 15°) measurements were interpreted as showing 
that both elastio and inelastio scattermg produce 
asymmetry. There is therefore some uncertainty 
as to whether or not all the polarization is due to 
elastio scattering at about 300 MeV., whereas our 
resulta unambiguously show quite & pronounced 
asymmetry for the inelastio events. 

The angular distribution (15°-45° lab.) of the 
(C, H, 8,) asymmetry is shown in the teble. If the 
beam polarization, P,, is (0:7 + 0-1) the free 
proton—proton polarization, P(H), is (0-20 + 0-05) at 
20°. The value of P(H) obtamed by Oxley et al. at 
200 MeV. was (0:22 + 0-04) (0, — 19°, 0, = 27°). 
Measurements at Berkeley of (O, H, 20°) and at 
Chicago of (Be, H, 20°) reported at Rochester’ both 
gave t = 0-2, and from other measurements P, was 
at least 0-5, ao that at 300 MeV. 0:2 < P(H) < 0-4. 
There are therefore no large differences between the 
p-p polarizations at 130, 200 and 300 MeV. The 
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shape, of the angular distributions measured at 
Ber and Chicago were both substantially the 
same as the present measurements, but showed in 
addition that P(H) was nearly constant- from 20° 


to.5°. This is to be compared with the theoretically 
predicted sinO ooe0 variation. 
0 (lab.) 15° 174° 20^ 25* 

s 0-19 + 008 0-10 + 0 025 0-14 4- 0-08 0 11 + 0016 
9 lab.) 80* 85° 40° 45° 


& O*11 +002 0-07 4008 0-045 + 0-08 —0-01 + 0-015 


The most direct interpretetion of our measure- 
ments is that elastic scattering from carbon yields 
protons at 20° and 30° which are very highly polarized 
(> 80 per cent and > 60 per oent, respectively) ; 
these values are roughly four times the free p-p 
polarization at these angles. Similarly, elastic scatter- 
ing from uranium at 20° gives & polarization approx- 
imately twice the free p-p polarization at that- 
angle. Inelastic events also may yield polarizations 
higher than that in p—p scattermg. The sign of the 
arie effecta has not been determined, but it 

the same for nuclear and p-p polarizations. 

us E on ton polarization effects is oon- 

report will be issued later. We 

wich D thank Dr. T. G . Griffith for his collaboration 

in some of these and Dr. T. G. Pick- 

&vanoe and Mr. B. Rose for their oontinued encour- 
agement and advice. 


J. M. Droxsonw 
D. C. BALTHE 


Atomic Emergy. Research Establishment, 
Harwell, Didoot. 
April 14. 
br ^ Goldfarb, L. J. B., and Feldman, D, Phy. Re. 
1000 ); and Bwaneon, D. E, Phys. Res., 80, 7 (1958), 
a We and Rouvina, J., Phys. Re., 93. 
Report of the Fourth Rochester Conference on High-Hnergy Nuclear, 


Errors in Particle-size Determination 
from Settled Suspensions 


Tma particle-size distribution of finely divided 
materials is sometimes obtamed by sizing settled 
suspensions under the microscope. This distribution 
is then assumed to represent that of particles 
orientated at random. In recent I ts on the 
extinction of light by silica dust suspended m liquid 


the oross-sectional area obtained microscopically - 


seemed too large. Since the suspended particles were 
fairly uniform in size, it seemed improbable that the 
discrepancies arose from sizing errors, and more 
likely that the particles of extreme shape tended to 
settle flat on the slide. 

In order to obtain samples which had not been 


for sizing poured 
conditions such that it set within a few seconds. In 
this way the orientation of the suspended pertiolea 
was ‘frozen in’. Hydrodynamio effects may orientate 
the particles if the agar before it seta, but they are 
unlikely to give rise to the same errors in sixing as 
does the orientation of the settled suspension. 
The particles were then sized by microsco 
using a Patterson—Oawood graticule, and 
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&COO: 
emp 
particles, except that the microscope was racked up 
and down to focus through the depth of the. agar 
fllm. The size distributions obtained by the two 
methods were by means of the y’ test. 
Some of the original seven or eight size-groups had 
to be combined owing to the small numbers of particles 
in the larger groupe. 

Four different suspensions were studied (see Table 
1). In each case the size-limit ted embraced 
more than 00 per cent of the particles sized; most 
particles lay within considerably narrower ranges. 
There seems little doubt that the distributions are dif- 
ferent, and oan give rise to considerable differences 
in mean area per particle. The mean areas are, how- 
ever, subject to considerable statistical errors owing 
to the small numbers of particles sized. 

It is possible that similar differences in distribution 
might be obteined from apparently identioal prepara- 
tions. Three pairs of such identical preparations were 
therefore compared by the same technique; but no 
significant differences were found. The differences 
between settled and ‘frozen-in’ suspensions appear, 
therefore, to be real. The cross-sectional areas obtained 
by the latter method gave good agreement with those 
t-axtinotion. 

than about 1 mioron diameter, 

method becomes very difficult to use. Objectives of 
high magnification, short focus and small depth of 
focus must be used, and the volume in focus at any : 
one time ia amall. Moreover, Brownian movement 
becomes more important and orientation seems less 
likely to 

I am grateful to Mr. M. J. Robbins, of the Depart- 
ment of Bacteriology, London School of Hygiene and 


Tropical Medicine, for preparmg artefact-free agar 


solution. 
Joms MoK. ELLIBON 
Medical Research Council 
Environmental Hygiene Research Unit, 

London School of Hygiene and Tropical Medicine, 

Keppel Street, 

London, W.C.1 

March 12 


Variation of Hardness of Metals with 
Grain Size 


Iw the past, several seta of measurements have 
been made of the variation of Brinell hardness 
number with grain size, notably on a-brass!, copper 
and bronze*®, and ‘Armoo’ iron?. The consistent 
increase of hardness with grain size was in 
by these workers’? as being d t on the amount 
of grain boundary area ; that is, a plot of the hardness 
number against l/d, where d is the grain diameter, 
gave a straight line. However, I have found that a 
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d-in (mm. 
» Fig. 1 


plot of hardness number against 1/d''" gave equally 


good’ straight lmes, since the scatter in the original 
results was rather high, and in one osage («-brass) an 
even better fit waa obtained (Fig. 1). 

An interpretation of the results then appears 
possible, following the treatment of the variation of 
the lower yield streas in mild steel with grain size, 
which obeys a similar law‘. When an indentation 
is made in a metal surface, the size of the mdentation 
oan only increase by plastic yielding in the surround- 
ing grains. The transmission of deformation from one 
grain to another can be pictured on the following 
model: assume dislocations to pile up against a 
grain boundary, then the streas c at a distance » 
ahead of the dislocation nearest to the grain boundary 


is given by ] 
c | E o a a 
Z5 


where c, is the applied stress, and L is the length of 
the glide plane’. The adjacent grain will yield when 
c reaches a certain critioal value, and, identifying L 
with the mean grain diameter d, we find 


Bo ee 
| q1 
a stress equal to or 
greater than c, will have yielded, and assuming the 
extent of the plastically deformed zone is propor- 
tional to the size of the impression, the hardness will 
vary as ljd!!*. 

Alternatively, this analysis shows that the (local) 
yield streams varies with the grain size, and since 
Tabor’ has shown that the Brinell hardness is pro- 
portional to the yield streas, the same result follows. 


Thus all grains 


E. O. Hatz 
De of Physiœ, 
University, Sheffield 10. 
Jan. 11. 


^t W. and De 0. E, : = 
Bement ey (1013). vig, Trans. Amer. Inst. Min. Eng 

Angus, H. T., and Bummers, P. F., J. Ins. Met., $3, 115 (19025). 
Ishigaki, T., Sot. Rep. Tóhoku Unis, 16, 285 (1027). 


4 Hall, B. O., Proc. Phys. Soc. B, 64, 747 (1961). 
!^ Hahelby, J; 
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Inhibition of Glucose Use in Muscle 
Extracts by Lipoproteins 


ForrowrNG the demonstration that the serum of 
severely diabetic rata inhibited the of glucose 
by the rat diaphragm! and the later ing that such 
inhibition was dependent on the lipoprotem content 
of the serum’, ib was decided to test the effect of 
I in fractions obtained from diabetic plasma, 

anterior pituitary and other tissues on the 
utilization of glucose by cell-free muscle extracts. 

The lipo ins used have been obtained either 
by ‘aloohol fractionation of plasma’ or by flotation 
in the ultracentrifage at. an appropriate specific 
gravity, the lipoprotein being removed and pre- 
cipitated with zino for purposes of storage. In the 
earlier experiments the lipoproteins were dissolved 
and then dialysed against several changes of salme ; 
but as the possibility had to be considered that xino 
ions may be inhibiting some enzymes in the system‘, 
in the more recent series here (Table 1) 
versene (ethylenediaminstetraacetic acid) has been 
used to bind the cation, or else rino has been removed 
by passage through an appropriate 10n-ex resin 
prior to dialysis. All extracts were tested or rino 
content with dimethylthiocarbazone, and under the 
experimental conditions used the maximum oon- 
centration of sinc in the system was less than 


moles; muscle extract, 0-2 ml. (1 gm. 
extracted with 1 ml. saline and adjusted to pH. 7-45) ; 
phosphate buffer (pH 7-45), 10 micromoles ; adeno- 
sine triphosphate, 5 micromoles ; Mgt, 5 micro- 
moles, appropriate amount of li in golution 
and water to a total volume of 0-7 ml. The system 


systems 

results obtained are shown in Tables 1 and 2. 
the fraction obtained by aloohol fractionation of 
plasms is contaminated by other proteins, the 


quantity of anterior pituitary li 
produced well- inhibition, as little as 3 pgm. 


Table 1. INHIH*TIOK OF GLUOOSE Use EY LIPOPROTEIN* FROM PLAsHA 
or DiuBmnro Bats 


as equiv. onginal 
plesna 


100 


Pie spE de nhé. 
SYBVERSELASS 


N 
1 
2 
3 
is 
4b 
5 
6 
7a 
7b 
To 
8 
9 





* Lipoprqtein freed of xine prior to use. t Insultn, 0-1 untt per ml. 
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Table 2. ImgHInEtION oF GLUCOSE Use BY TIMSUM LIPOPROTEIN 


ty | Glucose uüllralion in «gm. 
added 


as With 
181 128 
119 


187 
137 


gee 


3 
8 
10 
aR 
3 
8 
16 
82 
3 
8 
16 
82 
16 
52 


we Ga Ea TBBS 





being effective on a number of oooesions. However, 
pending the demonstration of hormonal activity in 
such preparations, it would be premature to draw 
conclusions as to the physiological role of lipoprotein 
fractions in the control of carbohydrate metaboliam. 

In view of the proposal that insulin may influence 
glucose utilization directly’, the effect of insulin n 
the lipoprotein inhibition was explored ; te asalim, 
where present, was 0-1 unit per ml. Most irregular 
regulis were obtained, as recorded in Tables 1 and 2. 


Altogether, in forty-two experiments done recently, 
& reversal of the inhibition by insulin was observed in 


twelve. Other protems were tested in lace of insulm, 
1 i 1 f ka i 
hyaluronidase, and serum albumin; in no instance 


irregularity of insulin effecta, 
ab 8 nov poelo «state wücther thig isot aignulicance 
in & series. For the same reason, no conclusions 
can be drawn at present as to whether such a meoh- 
anism is concerned with the physiological action of 
:neuli 


In summary, p pbi from plasma, anterior 
pituitary, liver, and muscle have been found to 
inhibi utilization by muscle extracte. Insulin 
reversal of this inhibition has been observed in a 
limited number of experimenta. 

This work, which was initiated by the authors in 
the Department of Biological Chemistry, Washington 
University, uud ru dE EE 
details will be published eleew. 


M. E. Kean, 
Department of Physiology, 
University of Chicago. 
J. BORNSTHIN 
i lest of Biochemistry, 
niversity of Melbourne, 
Victoria. 
Jan. 28. 


+ Bornstein, J. and Park, 0. B., J. Biol. Chem., 308, 503 (1053). 
* Bornstein, J., J. Biol. Chean., 905, 513 (1953). 
ED Gor RN V po DEBE D A owi, 


E., Deronaur, G., à s Ranah IO WE 
d t. RH. „ Mouton, B. F., B&ehmid, and 
Grime: k J. Amer. Boc., 78, 465 (1950) Èn 
* Bodansky, O., J 829 (1053). 
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Fibrogenesis in Connective Tissues 


Wai. it is now generally accepted that the oell 
plays a dominant part in the fibrogenesis in connective ` 
tissues, the mechanism of the formation of the fibrils 
of collagen and those of elastio tissue and | 
is completely unknown. The object of this oom- 
munication is to direct attention to the presence of 
sub-microscopical filaments in the cytoplasm of 
fibroblasta, osteoblasts, osteocytes and chondro- 
blasts. The present observations were made with 
the electron microscope and using ultra-thin sections 
of tissue. 

, Bectaons of normal thickness for study in the light 
microscope and the much thinner sections for the 
electron microscope were each prepared from the 
middle segment of the metatarsal rudiment of 


microscope Type 
HM3 at 75 kY., a 80-uy or 60-1 objective -aperture 
bemg used. -> 

The control sections show that at about the sixth 
day of moubetion the cells which surround the 
cartilagmous shafts of the metatarsus differentiate 
into an outer fibroblastic and an inner osteoblastic 
layer. In electron micrographs of transverse sections 
of this central hypertrophic region, the cytoplasm 
of the osteoblasts 1s seen to be packed with long fine 
filaments about 120 A. in diameter, some of which 
enlarge to about 500 A. in diameter in later develop- 
ment (Fig. 1). The fllaments often lie in pairs, and 
each appears to be joined to its neighbour by short 
Junctions at intervals of about 700 A., while others 
seam to be twisted together into a complex helix. 
These single and composite filaments are usually 

to each other and are separated by distances 
of 200-1000 A.; they are also aasociated with 
mitochondria and im some ocells seem to be woven 
around the latter. . 

As the age of the fowl embryo increases, the inner- 
moet layer of osteoblasts becomes sharply defined 
from the adjacent cartilage by & narrow dense strip 
which indicates the first of ossification. Where 
the cytoplasm of the osteoblasts is in immediate con- 
tact with this periosteal bone, no dividing line between . 
the developing matrix and i lagmio filaments 
can be distinguished ; it appears bt the filaments 
become part of the bone matrix. At present the 
mechanism whereby the organic matrix is laid do 
is not understood, as round electron-dense i 


Similar, though fewer, intracytoplasmio filaments 
have been observed in osteocytes of the periosteal 


In the last, only single, long, well-separated fllamente 
have so far been recorded ; the other types of fibro- 
genic cells contain mainly short filaments and pert- 
icles, and only a few contain long orientated filaments. 
The appearance of the micrograph, even m a oell 
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See a d 


L Hieotron of a seotion through the osteoblastic layer of the 
mion ot adjacent to tho developing periosteal bone in th meiaiara of an 11-day ow! 
in the 


repons are with filaments, while 
can be seen in osseous sheath 
with well-aligned filaments, varies according to the 
plane of section with respect to the orientation of the 
filaments, and the orientation itself varies from oell 
to cell. 

It is siriking that in transverse sections of the 
metatarsus, that 1s, In sections cut at right angles 
to the long axis of the bone rudiment, the osteoblasts 
of the periosteum display long intrecytoplaamio fla- 
ments which are parallel to one another and lie 
precisely in the plane of the section. It is pomible 
that this orientation has bean brought about by sub- 
jection of the tissue to tension during growth, for 
the layer of osteoblasts may be compressed between 
the outer fibrous coat of the periosteum and the 
expanding cartilage of the shaft*. Longitudinal seo- 
tions cut tangentially through the osteoblastic layer 
show similar precisely aligned filaments. But in 
longitudinal sections cut through the long axis of the 
shaft intracytoplasmic filaments are not observed 
in the oeteoblaste ; instead, the cytoplasm shows 
granules with no precise orientation which may well 
represent the filaments in cross-section. These 
observations indicate that the long axis of the fila- 
ments in the cytoplasm lies at right-angles to the 
length of the bone rudiment and that the filaments 
are arranged in layera within the osteoblasts of the 


The use of thin sectioning techniques during the 
past few years has added much to our knowledge 
of cytoplasmic content and submicroscopical’ struc- 
ture’. The observations have been interpreted in 
various instances to indicate the presence of lamellm, 
tubules and double ‘membranes. Such structures 
appear to be associated particularly with the baso- 
philic regions of protein secretory cella. Careful 
examination of hundreds of micrographs strongly 
indicates that the cytoplasm of all the fibrogenic 
cells which have so far been investigated contains 
filamentous bodies; the observations are not at 
present consistent with the presence of membranes 
or tubules. There is thus no obvious reason at this 
stage for relating the cytoplasmio structures of the 
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cells concerned in collagen forma- 
tion with the intracellular structures 
occurring in secretory cella of the 
parenchyma. 

The presence of intracellular 
cytoplasmic filaments in flbrogenio 
cells does not in itself establish 
that such structures play a direct 
part in fibrogenesis. The absence 
of any visible demarcation between 
the osteoblasts and the periosteal 
bone (Fig. 1), and the close re- 
semblance of the cytoplasmic fila- 
ments and the intercellular fibrils 
of the bone matrix, suggest that 
the filaments may become extra- 
cellular. Further work in pro- 
grees will show whether this hypo- 
thems is correct. An attempt is 
also being made to determine the 
chemical nature of the intracellular 
filaments. This also should have 
&n important bearing on the meoh- 
aniam of fibrogenesis in conneotive 
and skeletal tissues. 

I am indebted to Dr. H. B. Fell, 
Prof. J. T. Randall and Dr. W. 
Jacobson for their contmued advice 
and enoo 


x 14,000 


t. 

. Frrron JACKSON 
Medical Research Counoil Biophysics Research Unit, 
King’s College, London, W.C.2, 
and Strangeways Research Laboratory, Cambridge. 
March 26. 


1Polade, G. F. J. Exp Med., 95, 285 (1962). 
! Weim, P., Arch. Ente.Aleok. Org., 116, 438 (1929). 
: AJ. Amar. J. Anat, 80, 109 (1951). Bernard, W. 


F obits, A. and Obeshg. C. E 5. ee AM. 
47, 231 1062). Sjöstrand, ' B., Nature, Ln $1 (1053). Wem, 
J. AL, J. Exp Aled., 98, 607 (1083). 


Phase-Contrast Microscopy of the 
Gomori Reaction for Alkaline Phosphatase 


IN the standard Gomori technique for the histo- 
chemical demonstration of alkaline phosphatase, 
calcium phosphate deposits are formed m sections 
supposedly at sites of enzyme activity. These de- 
posita, thought to be invisible, must be brought to 
light by a further oedure. Caloium may be oon- 
verted to cobalt the latter visualized as the black 
sulphide; the von Kosse silver ae s may be 
employed; or lake-forming dyes may used for 
colouring the deposita. 

We have oarried out experiments using paraffin 
sections of aloohol-fixed duodenum from young rata. 
Following incubation in substrate! in the usual way, 
we have rinsed the slides in distilled water buffered 
at pH. 9-20 with sodium barbital, dehydrated, ani 
mounted them direct in Canada balsam without any 
further treatment. We have studied their appearance 
with the phase-contrast microscope and have observed 
progressive changes in the appearance and optical 
properties of the sections as incubation proceeds. 
The changes do not take place in sections incubated 
in & substrate bath lacking phosphate ester or in 
sections heated to destroy intrinsio enzyme prior to 

Control sections were dewaxed, taken to buffered 


' water for 2 min., dehydrated and mounted. Com- 


pared with these, after l-min. incubation the brush 





border of the oells appears slightly darker and more 
clearly striated (Fig. 1). After 2 mm. the optical 
properties of the border are affected in a patchy 
manner. In some places it remains darker than the 
beckground: (that is, phase positive); in others, it 
becomes invisible; while elsewhere, transmitting 
more light than the background, it becomes markedly 
phase negative (Fig. 2). Minute phase-negative crystal- 
like structures (‘pre-crystals’) can just be resolved 
within such sreas; but striation is no longer visible. 
After 4 min. the border is continuously phase nega- 
tive and, in addition to ‘pre-crystals’, quite large, 
ehining crystals a (Fig. 8). These increase rapid- 
ly with tome until after 16 mm. they form an almost 
solid mass which fills the border completely (Fig. 4). 
If the coverslip is removed from such a section and 


oan no longer be seen. The border appears dark, 
without ‘pre-crystals’; the crystals also are more 
difficult to deflne. If the section is once again 
mounted in balsam, it reverts to its original appear- 
ance. Bergamot oil has a lower index of refraction 
than Oansada balsam. This suggests that the reversal 
of phase behaviour 13 due, not to a simple loea of 
substance from the section during incubation, but 
to alterations in the refractive index of ite different 
parts resulting from the superimposing of some 
material thereon during incubation. The phase- 
the and crystals are all abolished 
by brief immeraion in dilute mineral acids ; moreover, 
gypsum crystals oan be seen to form over the border 
when a drop of melted glycerine jelly acidified with 
sulphuric acid is added. These facts suggest that, 
as might be expected, the material deposited and 
Tesponsible for the phase-changes and crystal forma- 
tion is in fact calcium phosphate. 
We are studying the effects of longer incubation 


periods, the behaviour of other tissues and Íreeze- 


dried material, with the object of comparing the 
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localization of sites of enzyme activity indicated by 
N. M. HANOOX 
EvELYN NICHOLAS 
Histology Laboratory, 
Department of Histology and Physiology, 
University of Liverpool. Deo. 4. 


J. F., ' ' (Chapman and L&L, London, 
Danen. *Oytochemtsiry'' ( Hall, Le, 


Silk-Phosphoric Acid Solutions 


NATURAL silk is readily soluble in several solventa, 
such as cupriethylenediamine, lithium bromide and 
lithium rhodanide, p horic acid, eto. Generally, 
ib is assumed that the dissolution is brought about 
m such a way that the solvent splita the hydrogen- 
bonds which mtermolecularly connect adjacent fibroin 
chains, attaches itself to the positions now made 
available and thus transforms the flbroi into a 
hydrophilic, water-soluble modification. Schauen- 
stein! stated that this procedure could be followed by 
means of ultra-violet by virtue of the 
‘peptenol’ chromophore, the intensity of whioh 
should be a measure of the intermolecular hydrogen- 
bonding, and which shows a distinct and iflo 
absorption in the region of about 250 mu. Ta the 
course of regeneration ce deae. te with ph Orio 
acid solutions, different samples were tea 
in & Beckman spectrophotometer, namely, natural 
silk, silk dissolved in phosphorio acid (diluted with 
water), the aqueous silk solution obtained by 
dialyaing the phosphoric acid solution and, finally, 
films prepared be drying the aqueous solution. The 

curves obtained are shown in Fig. 1. In 
view of the above considerations, this result would 
mean that natural silk contains by far the largest 
amount of mtermolecular bonds, whereas the phos- 
phorie acid solution has lost moet of them. Yet 
the aqueous solution shows an increase in the hydro- 
gen-bonding, and still more so does the film, although 
without reaching the high value of natural silk. 
of this problem, the question arises 
whether all the solventa mentioned cause decomposi- 
tion of the silk molecule or not. Howitt’ claimed that 





A 


Flg. lx UI rois RDUM of alk 
: ulk films prepared aqueous 
i-i ent (4) phosphono aci d-mTk 
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eupriethylenediamine does not do so; but Bigner' 
has recently doubted that statement. Lithium 
bromide‘ and lithium thi * scam to maintain 
the original molecular . We have examined 
the phosphoric acid solutions by means of viscosity 
measurements extending over a period of 80 hr. It 
was found that a noticeable decrease of intrinsic 
viscosity takes place, as shown in the table. 





This decrease in viscosity may be caused by either 
a molecular rearrangement (folding of chains) or by 
an actual decomposition of the silk molecule; or 
by both these effects. Although a decision based on 
these resulta is not possible, to us the second explana- 
tion, (decomposition) seems the more beable one. 
It might also explam the numerous di ties en- 
countered when trying to spin useful fibres from 
phosphoric acid solutions’. 

Finally, one further observation should be men- 
tioned. If the proceas of dissolving silk in phosphoric 
acid is observed under the microscope, it is seen that 
the acid first attacks the fibre at regularly 
positions, thus after a few seconds creating the 
impression of a dotted line (with segments of about 
100. m length). A few mimutes later complete 
dissolution is achieved. - 

Josmr SoHuR:* 
Institute for Polymer Reeeeroh, 
Polytechnio Institute of Brooklyn, 
New York. Dec. 19. 

* Present ‘addres: Verein Glansstoff-Febr. A.G., Formeh. V- 

Oberbruoh/Agohen, Germany. 

1 Kratky, O., and Sohauenstein, B, Z. Nat. bd, 281 (1960). 

1 Coleman, D., and Howitt, F. O., Proe Roy. Soe, A, 190, 145 (1047). 
* Signer, R., and Glanxzmann, R., Afakromol. Chem., 5, 257 (1950). 

t Ambrose, H. J., Netvre, 187, 264 (1051). 

s Howitt, F. O., "A Bibhography on Bk". 


Synthesis of Oli arides me | 
Enzymatic Hydrolysis of Celloblose by 
. Aspergillus fiavus 

DuarsG our investigations on the synthesis of 
oligosaccharides from simple sugars by various 
mould extracta it was found that the myoelial extract 
of Aspergillus flavus was capable of synthesizing 
oligosaccharides from cellobiose. The dialysed ex- 
tracts of the mould converted cellobiose into glucose 
and four other s&ocharidee, three of which occupy 
positions below oellobiose and one between cellobiose 
and glucose on the paper chromatogram. Similar 
observations were reported recently by Crook and 
Stone! by the action of Aspergillus niger on oellobioee. 
The substances were not identified. Barker e£ al.’ 
have recently reported the synthesis by Aspergillus 
niger (strain 152) of some oligosaccharides which were 
identified as B-lmked 
importance of this reaction in carboh 
iam and in the mechaniam of the synthesis of oligo- 
B&ooharides, we report in this communication the 
results obtained on the identification of the sub- 
stances formed from cellobiose. 

Dialysed extract (5 0.0.) of Aspergillus flavus was 
added to a mixture containing 5 o.c. of 20 per cent 
cellobiose in 0:02 M acetate buffer (pH 5-0) and 
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1, Oligosacchande (1); 2, oligosaccharide (2); 8, gentlobiose ; 
4, oellobiose ; 5, unidentified band; 6, gincase 


incubated at room temperature (21-24? O.). Aliquots 
were removed at known intervals and the sugars and 
oli ides formed were separated and identifled 
by circular paper chromatographic technique’ accord - 
ing to the procedure recently reported for the separa- 
tion of sugars‘. Butanol-pyridine—water (60 : 40 : 30) 
and butenol-aoetone—water (20:70:10) were used 
as solvents and aniline-diphenylamine-phoephoric 
acid’ and aniline-hydrogen phthalate’ as reagents. 
Fig. 1 shows the chromatogram of the saccharides 
formed after fifteen days of incubation. The oligo- 
gacoharides were identified by running multisector 
of the digest and a mixture of oello- 
dextrins obtained by deacetylation’ of cellulose 
acetolysate’ and iobiose, which was kindly 
lied by Dr. W. J. Whelan, of the University 
College of North Wales, It was observed 
that during the first 16 hr. of incubation glucose and 
the oligosaccharide (2) were formed, followed by the 
formation of oligosaccharide (1) after 72 hr. On the 
eighth day of moubation the oligosaccharide (3) was 
formed and its ooncentration increased at later 
stages. A faint band (4) appeared at the initial 
stages which did not increase in intensity after fifteen 
days of incubation. Only one of the oligosaccharides 
(1) corresponded with a oellodextrin occupying the 
position below cellobiose on the chromatogram. The 
oligosaccharide (8) occupied the same position as that 
of gentiobiose and isomaltose. All the oligoeaochar- 
ides showed reducing action towards the b 
triphenyl tetrazolium chloride. Complete E VdrclvHis 
of the oligosaccharides (1) and (2) after elution from 
the paper yielded glucose as the only produst. 
These observations indicate the occurrence of 
enzymes in the mould, which syntheaize oligosacohar- 
ides from oellobioee by the same mechanism of 
transglucosidation as suggested by Pazur and French’ 
for the synthesis of oligosaccharides by the enzymic 
action of fungal cultures on maltose. The enzymes 
of Aspergillus flavus convert cellobiose into glucose 
and oligosaccharides (1) and (2) which appear 
in the initial stages and also convert oellobioee 
into gentiobiose, & conversion similar to that of 
maltose into isomaltose by Penicillium chrysogenum 
—Q176% and other moulds’. The “gentiobiose 
was identified isionally from the study of 
the Ry values of the substance in various solvents, 
the reducing action and colour reactions with 
aniline—diphenylamt hosphoric acid, which was 
found to be & use reagent for differentiation 
of sugars with 1-4 and 1-6 glycosidic linkages”. 
Further work on the isolation and characterization 
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of the oligosaccharides and the enzymes is m progresa 
and will be reported in a later communication. 
K. V. GRI 
V. N. NIGAM 
K. S. SRINIVASAN 
Department of Biochemistry, 
Indian Institute of Science, 
Bangalore 3. Jan. 22. 
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Absorption of Phosphorus-32 from the 
Rabbit Vagina under Various Hormonal 
Conditions 


Ir has been known for a long time that the 
vagina of different animals absorbs many substances, 
for example, poisons of various kinds, dyestuffs, 
semen, ete. (for references see Bengtason!). As the 
condition of the vagina is influenced by œstrogenio 
hormone, it 18 to be expected that this hormone will 
also influence the absorption capacity of the vagina. 
Baker? found in rats that the absorption of potassium 
ferrocyanide from the vagina during the 
oourse of the sexual cycle, being slowest in cestrus 
and most rapid m castrated animals, that ia, the 
absorption varies directly with the thickness and the 
cornification of the vaginal squamous epithelrum. 
The folowing mvestigation was carried out in order 
to elucidate the influence of cxtrogens on the vaginal 
absorption in annals with no impeding epithelium 
(that is, with a columnar vaginal epithelium). 

Through a soft rubber oatheter, 0:5-1-0 mo. 
phosphorus-82 m the form of disodium hydrogen 
Phosphate was injected into the vagina of an 
anmsthetized rabbit. The isotope was diluted with 
normal salme to 2 ml.; 1-0 mo. corresponded to 
100 pgm. phosphorus. After withdrawal of the 
catheter, the I opening was carefully closed 
by & Boft olip. Immediately before the injeotion, the 
urinary bladder was emptied by preesing on the 
abdomen, and the vagina was repeatedly washed with 
normal salme. At various intervals (5, 10, 20, 30, 
40, 70 and 120 min.) after the injection of phosphorus- 
82, about 1 ml. blood was removed from the ear vein 
and immediately centrifuged. Of the plasma, 0-1 ml. 
was pipetted on to an aluminium plate and the 
radioactivity determined by means of a Geiger-Müller 
tube and an electron counter. The absorption curves 
thus obtained were adjusted to equal height. 

Thirty-six rabbits were used, eighteen of which 
were castrated and untreated, four were castrated 
and subcutaneously injected with about 5,000 rv. 
cestrone in water solution (‘Menformon’ Pharmacia) 
daily for & week, four were castrated and intra- 
venously injected with & single dose of cmetrone 
(5,000 1.0. of the same hormonal tion) one 
hour before the phosphorus-32 injection, and ten 
animals were normal controls (that is, not castrated). 
Ovarieotomy was performed one to two weeks before 
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hour before the 
castrated rabbits, 
ra weak before 


rabhi m wm 

vagina apphosion of Tus-82; curve 
subcutaneously eimopn daly 

the vaginal application of 


the experiments. The curves in Fig. 1 show the 
mean values for the different observations in the four 


groupe. 

The castrated, untreated animals (curve 1) have 
a Blow vaginal absorption with maximum activity 
m the blood about 70 min. after the injection of 
phosphorus-82. Normal rabbits (curve 2) have a 
somewhat more rapid absorption, with maximum 
activity after about 40 min. The cetrone-treated 
animals (curves 8 and 4) show the most rapid ab- 
sorption, with maximum activity only about 10-20 
min. after Injection of phosphorus-82. 

One hour after stimulation by cstrogen, the 
vaginal absorption was thus considerably increased. 
This rapid action of œstrogen on the vaginal ab- 
sorption is in full agreement with other rapid 
estrogenic effects on the vagina, for example, vaso- 
dilatation’ and permeability of the oell membrane 
to phosphate. e 

The inorease in the rate of vaginal abeorption after 
hormonal stimulation may well be due to more than 
one reason : (1) the above-mentioned vasodilatation ; 
(2) the increased penetration of phosphate through 
the cell membrane ; -and (8) possibly an morease 
of the absorption surface, t i8, & dilatation of the 
vagina. From the experiments it is impossible to 
know how the inorease in phosphate absorption 18 
brought about. But it seams probable that the 
hormonal effect on the oel membrane plays an 
important part. (In several other experments, 
oestrogen was given intravenously at various times 
after the injection of phosphorus-32 in order to 
Investigate whether a rapid increase of a tion 
could influence the slope of the activity curve. How- 
ever, no conclusions could be drawn on this point.) 

The similarity of the absorption curves for the 
groups treated one hour and one week before applica- 
tion of phosphorus-82 is surprising. The effect of 

on the factors which regulate absorption 
( tation, phosphate penetration, eto.) oan 
scarcely reach & maximum within one hour after 
hormonal stimulation. Possibly the increasing 
edema and the production of mucus in the cells of 
the vaginal mucous membrane agam decrease the 
absorption. This would be parallel to the observation 
in rata by Baker mentioned earlier’: the moreasing 
oornifloation of the vaginal epithelium during estrus 
diminishes the absorption. 

Ib is curious that the activity in the blood 
untreated normal and untreated castrated animals 


is practically unchanged from 40 to 120 mm. after 
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the injection of phoephorus-82. The vaginal route 
of application of radiophosphorus in rabbits therefore 
represents & means of getting a stable activity in 
the blood; the slopes of the mdividual curve are, 
however, 80 variable that the method is somewhat 


unoertam. Lars PH. BHWGTe80N 
Obstetrical and Gynecological Clinic, 
Lund, Sweden. Deo. 5. 


1 Bengtmon, L. Ph, Kungi. Fyeiogra/. Sdilsh. Férhanal, 10, 188 (1919). 

3 Baker, D. D, Anat. Reo., 89, 839 (1928). 

, B. R. ML, 'Phymology of the Uterus” (P. Hoeber, New 
ork, 1949). 

! Bengtason, L. Ph., Aata Mndoorinol., Bupp. 13 (1963). 


Marine Invertebrate Preparations useful 
In the Bioassay of Acetylcholine and 
5- Hydroxytryptamine 

CHETAIN isolated muscle and heart preparations of 
marine invertebrates are highly sensitive to acetyl- 
choline, to 5-hydroxytryptamine (enteramine, sero- 
tonin), or to both of these substances. Baog! was the 
first and Ambache and Sawaya" among the more 
recent to demonstrate the sensitivity to acetylcholine 
of muscle strips from holothurians (Echmodermata). 
Inhibition of heart-beat of the bivalve molluse, Venus 
mercenaria, was first used by Welsh? for the quantita- 
tive estimation of acetyloholme in tissue extracta. 
Recently, the same heart has been found to respond 
by imcreases in amplitude and to low 
concentrations of 5-bydroxytryptamine‘. Earlier, ib 
had been 5! that certain mollusoan hearta 
had a low threshold to 5-hydroxytryptamine or tissue 
extracts containing this substance. At the Marine 
Biological Laboratory, during the summer of 1958, 
the need arose for the quantitative estimation of 
acetylcholine and 5-bydroxytryptamme in oertain 
tiasues. Several species of echinoderms and molluscs 
from the Plymouth region were secured, and isolated 
muscle and heart preparations were screened for their 
suitability in bioassay of these substances. Available 
bolothurians were Holothuria nigra, Oucumaria 
normani, O. elongata, and & single specimen of Thyone 
sp. Pieces or entire lengths of the longitudinal 
muscle bands were dissected free from the inner body 
wall and set up in the manner commonly used for 
muscle strips during recording of contractions. In the 
case of C. normans the peristomal (pharyngeal) retrac- 
tor muscles were also tried. While all these 
tions contracted in low concentrations of acetyl- 
choline, especially after eserinization, the difficulties 
that were encountered by earlier workers!" who had 
used other species of holothurians were obvious. 
Chief among these were spontaneous contractions, 
tendency to contract and remam contracted after 
eserine, and sensitivity to mechanical stimulation 
after eserine. This last was especially marked m 
the muscles from the single specimen of Thyons which, 
otherwise, were most promising amoe they were not 
spontaneously active. 
Of these holothurians from the Plymouth region, 
H. nigra was considered most suitable. Its longi- 
tudinal body-wall muscles to as little as 
5 x 10-* gm.fml. acetylcholine chloride before eserine 
and often were not spontaneously active. The 
response to acetylcholine was nearly maximal at 
107' gm./ml. Although a low concentration of eserine 
(10 gm./ml.) produced or increased spontaneous 
activity, it lowered the threshold to aoetyloholine 
about a hundred-fold. When an acetylaholine con- 
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traction was on minimal spontaneous 
activity, & sati quantitative measure of action 
was obtained. Isolated muscles of H. nigra were 
kept for twenty-four hours in aerated sea-water and 
there was little or no change in sensitivity to acetyl- 
choline. The responses of holothurian muscle to 
5-hydroxytryptamine were not observed. 

Hearts from Peoten maximus, Modiolus modiolus, 
for their sensitivity to acetylcholine and 5-hydroxy- 
trypbamine. The heart of Pecten was cannulated and 
perfused tn situ and also isolated and perfused. Much 
difficulty was encountered in maintaining a heart 
with a regular beat for an adequate period of time, 
and the sensitivity to acetylcholine and 5-hydroxy- 
tryptamine was low. The hearts of Modiolus and 
Oyprina were isolated and suspended in a bath, with- 
out cannulation, after the method employed with 
the heart of Venus mercenaria’. The Modtolus heart 
had & regular beat that held for many hours, but it 
was extremely insensitive both to acetylcholine and 
5-h I In one instance no inhibition 
with acetylcholine was obtained at a concentration 
of 10-* gm./ml. and no measurable excitation with 
S-hydroxytryptamine at 10-' gm./[ml. Higher oon- 
centrations were not tested. 

Three different hearts of Oyprina were tested. All 
beat at a slow rate but with a regular rhythm. The 
threshold dose of acetylcholine was about 5 x 10-7* 
gm.[ml. With imoreasing doses the heart-rate was 
slowed in & graded manner; but there was no graded 
decrease in 


gm.hml. and & 
to 10-* gm./mL 

On the Venus heart "Mytolon' (supplied through 
kindness of Sterling-Winthrop Research Institute) is 
the moet effective known acetylcholine antagonist? a 
lı 


yet found for the Venus heart. ‘Mytolon’ was found 
to be a highly effective antagonist for &cetyloholme 
and LSD-25 for 5-hydroxytryptamine on the heart 
of Oyprina. 

Considering relative abundance, hardiness of the 
animals and regularity and iveneæ of the heart 
to the substances to be asme the whelk, Buocinum, 
proved most satisfactory. Hence it was used in the 
identification and estimation of acetylcholine and an 
excitor substance, probably 5-b; l 
in mollusoan tissues. A detail 
will & 
remo and a cannula inserted into the ventricle, 
usually by way of the auricle, but sometimes by way 
of the aorta if the auricle was accidentally torn from 
the ventricle. The attachment of the thin-walled 
auricle to the thick-walled ventricle is delicate, and 
two or three separate ligatures of rather coarse 
thread avoided the cutting and tearing that otherwise 
sometimes oocurred. The Bucotnum ventricle was 

with sea-water, as were the other mollusoan 
and holothurian muscles. It waa neceasary 
to distend the ventricle with a amall head of preasure 
to start ib beating and to introduoe drugs and ax- 
tracta under the same pressure used in perfusing and 


washing. 
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The Buceinum ventricle had thresholds to acetyl- 
choline and 5-hydroxytryptamine near those of 


Oyprina. The response to acetylcholine, however, 
i8 & decrease in amplitude with little change in 
frequency. The frequency increase produced by 
5-hydroxytryptamme is often accompanied by an 
Increase in tonus. ‘Mytolon’ blocked acetylaholine 


were used in obtaining estimates of the amounts of 
acetylcholme and 6-hydroxytryptamine occurring 
together m a given tissue. Preliminary evidence that 
the heart of Venus mercenaria has an excitor innerva- 
tion mediated by 5-hydroxytryptamine was recently 
presented‘. Nerve ganglia and certain other tissues 
of molluscs from the Plymouth region were found 
to contain mixtures of heart-exoiting and -mhibiting 
substances. Reliable quantitative estimates could 
be made only when the test heart was treated with 
"Mytolon' or with OS .D-25 to bloak one or the other 
substance. Since leaving Plymouth, we have found 
by chromatography and biological tests that ganglia 
of Venus mercenaria and the whelk, Busycon canaliou- 
latum, contain 5-hydroxytryptamine and acetyl- 
choline. It is likely that these were the substances 
present in the tissues studied at Plymouth. 

Other large molluscs were not available at Ply- 
mouth ; but Prof. Brodie Hughes, at the University of 
Birmingham, has kindly permitted me to say that he 
has tested the sensitivity of the isolated heart of Mya 
arenaria to acetylcholine and has used it in the bio- 
assay of acetylcholme in cereb inal fluid. A record 
gent me by Prof. Hughes was in February. The 
record shows & decrease in amplitude of about 80, per 
cent when 0:005 ugm./ml. acetylaholine was present 
m the bath. The decrease in amplitude with 0-006 

ugm./ml. was nearly 50 per cent and with 0-01 ugm./ 
int the amplitude was reduced to zero. Prof. Hughes 
has noted that Mya hearta become much more sensi- 
tive from the months of April to June. A similar 
seasonal shift in responsiveness of the Venus heart 
to acetylcholine was first noted by Prosser, who 
found them most sensitive m late winter and spring. 
Whether this is generally true of marme molluscs 
from northern waters is not known. 

It is from this brief survey that there 
are several species of marine mollusos in British 
waters the hearts of which may be useful m the determ- 
ination and estimation of small amounts of acetyl- 
choline and 5-hydroxytryptemine. It is also olear that 
there are holothurian species the muscles of which 
respond to low concentrations of acetyloholme. 

I am indebted to the Director and staff of the 
Laboratory, Citadel Hill, Plymouth, for the facilities 
that were provided for this work. 

Jons H. Weise 
Biological Laboratories, 
Harvard University, 
Cambridge, Massachusetts. Feb. 11. 
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Life-history of the Rat Lun 
Its Migration through the B 


worm and 
n of its Host 


Toa metastrongylid lung-worm, Angtostrongylus 
cantonensts (Chen), was deeoribed from rete at Canton}, 
reported by Yokogawa from Formosa’, and has been 
found in about 5-per cent of wild brown rats, Rattus 
norvegious (Erxl.) in Brisbane. It is now being main- 
tained as & laboratory infection in white rats. The 
life-history shows some remarkable features. 

The adult worms live m the pulmonary arteries. 
The ove are discharged into the blood- 
stream and lodge as emboli m the pulmonary 
capillaries. They develop there into first-stage larva, 
which penetrate the alveoli, and presumably pass up 
the trachea and are swallowed, for they can be found 
in the intestinal contents and eventually pass out 
of the host in the fæces. 


Garden slugs, Laman sp ., act a8 Intermediate hoeta, 
& amall blaok, still tifled, ies being the 
best. The larvse penetrate the 


foot of the slug; but developing larvse may also be 
found in other parte of the body-wall and in between 
the mternal . The first moult oocurs m about 
twelve days and the second about five days later, at 
temperatures ranging from 70° to 79° F. 

The third-stage larva remains quiescent within ita 
two cast skins until ingested by & rat, when it is 
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set free in the stomach and moves actively down the 
intestine. Larve have been found in the lower part 
of the ileum leas than three hours after ingestion, 
and have been detected in the mesentery attached 
to it at this time. One was seen inside a small mes- 
enterio vein, and it is presumed that they enter the 
blood-streani here. 

Two days after ingestion, larve may be found m 
the grey fnatter of the cerebral hemispheres, partiou- 
larly near the anterior pole, moving about in the 
cerebral tissue without causing apparent damage 
(Fig. 1). They grow, and abous the twelfth day the 
final moult ocours.. The immature adults then 
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the relationships considered except, possibly, in the 
cases of body-breadth and total body-length, and 
breadth and ceophageel length. 

In the equation for allometric growth, y = bak, 
the value of b is of no biological significance since 
it simply gives the length of y when v = l and its 
value ia dependent upon the unite used in its oaloula- 
tion. k, however, is of value since it indicates the 
differences between the rates of growth of the two 
parts under consideration. In Table 1 the values 
of k obtained for the different growth-rates compared 
are given. 

Table 1 





laying begins & few days later, and first-stage larva 
appear in the fmoes of the host between the fortieth 
and forty-fifth days. 
The rats show no noticeable ill-effects from the 
quite gross lesions produced in the meninges and 
appears to be the first record of a itic 
nematode requiring a prolonged sojourn m brain 
of its final host, before migrating to ita definitive 
site at a relatively advanced stage of development. 
A detailed account of the work will be published 
elsewhere. 
M. JOSAPHINA MAcKHRBAS 
Donoruama F. BAWDARS* 
Queensland Institute of Medioal Research, 
Brisbane 


Jan. 99. 
» of 
E Also of the Department of Social and Tropical Medicine, University 


1 Chen, H. T, Ann. Parasitol., 13, 312 (1985). 
1 Yokogawa, 8., Trens. Wat. Hist. Soo, Formoes, 87, 247 (1937) 


Allometric Growth in the Nematoda 


ALLOMBTRIO growth has been studied, and shown 
to ocour, in a large number of different animals; but 
the Nematoda do not appear to have been studied 
in this way. This is especially surprismg in view of 
the simple shape of the parasitic members of this 
group and the extent to which the systematics of 
the group are dependent upon simple measurements 
of the individuals and of their constituent parts and, 
to a lemser degree, upon the ratios of these parta. 
In such cases allometric growth must be considered 
before too much stress is laid upon differences in 
ratios. 

Data on the dimensions of the nematode species 
min saute leonina (von Linst., 1902) have been 
gs during a study of host ity and 
variation within this species, and have been utilized 
to determine whether or not allometric growth occurs 
in the following cases: head and body width; growth 
in length of the œsophagus, the tail and the cervical 
ale in relation to the body-length. The results show 
~ that allomebrio growth occurs in this species in all 


These values of k indicate that the simple ratios 
of these dimensions must vary considerably in 
individuals of different total body-length and that 
such simple ratios must be treated, in systematics, 
with a oertain amount of reserve. 

The results obtained from a study of the relation- 
ships between the total body-length and body- 
breadth and and cesophageal 
breadth suggest that these relationships are isometrig. 
These conclusions must, however, be treated with 
caution as the width of the individuals is the dimen- 
sion most affected by preservation. 

i WILLIAM G. INGLIS 
t of Zoology, 
Britiah Museum (Natural Hi 
Cromwell Road, 
London, 8.W.7. 
March 12. 
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Liberation of Boron from 'Pyrex' and 
‘Hysil’ Glass In Relation to Plant Growth 
in Water Culture 


Ir is well known that plante in water culture may 
absorb appreciable quantities of boron from glas- 
ware such as ‘Pyrex’ and ‘Hysil’, which contain boro- 
silicates. The literature has been reviewed by Hewitt! 
in relation to water culture techniques. The ility 
of contamination resulting from the use of this type 
of laboratory in preparing culture solutions 
has not, however, been generally recognised. 
MAUaing the method described by Hatcher and Wil- 
oox!, it was found that the boron content of oopper- 
distilled water which had been boiled for one hour 
in a ‘Pyrex’ flask was 0-074 ppm. A oomperable 
value was found for ‘Hysil’ namely, 
0-070 p.p.m. boron. No boron oould be detected in 
the ori distilled watér. 

The response of flax i to water whioh had 
been boiled for one hour in a ‘Hysi’ flask was exam- 
ined as follows: the plants were grown in 1 Ib. jam 
jars (soda glass) containing 800 ml. of a boron-free 
nutrient solution. ‘Hysil’-boiled water was gas dene 
in varying amounts up to 7-88 per cent by volume 
of the nutrient solution, which was renewed weekly, 
but not aerated. Ten seedlings were grown in each 
jar and after three weeks growth under glass in July 
the dry weights of shoote and roots were determined. 
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Pereentags of 'Hywi'-bolled water m a boror-defiaieni 
nukrieni solution 


Fg 1 


Ihe results are summarized in Fig. 1. It will be noted 
that where the rtion of ‘Hysil’-boiled water 
cent of the total volume of nutrient 
solution, significant increases in the dry weights of 
both shoot and root resulted. The concentration of 


boron at this dilution of the "Hysil'-boiled water was 


only 0:0030 p.p.m. 

These findings arose from a made in this 
d t to the claim of Eaton’ that 
pues acetic acid may, to some extent, replace 

as an essential element in plant growth. en 
aqueous solutions of this acid prepared in 'Hysil 
vesels were added to boron-deficient nutrient 
solutions significant increases in the of flax 
were frequently obtained. This t oan now be 
attributed, at least in part, to the boron liberated 
from the : 

In recent years much attention has been centred 
on the testing of a wide range of organio compounds 
for biological activity. It.is now evident that where 
the level of boron is sub-optimal for the growth of 
the plant or plant organ, or is quite unknown, pre- 
cautions sho be observed to ensure that, in the 
P tions of solutions for test, no contamimation 
with borosilicate bas occurred. 

Woe are indebted to Dr. T. H. Rose and Mr. T. 
Williams, of the National Agricultural Advisory 
Service, Wye, for the boron estimations. 

: I. W. BRLMAN 
J. R. Rams 
J. Dinwor 
Department of Biological Sciences, 


Sharpening the Microtome Knife 


SEVERAL articles have been written on the moat 

suitable method of sharpening the knife of a micro- 
tome. The usual manner of sharpening is grinding, 
honing, polishing and stropping, and there are several 
different methods for each of operations. There 
is obviously a lack of & quantitative measuring 
` method by means of which the result of different 
ent ciao dirae os E The only fairly 
reliable method stil used is the one indicated by 
von Mohl!.- 
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The edge of the microtome knife is formed by the - 
Ime of intersection of the facet surfaces. igi 


Just as important is & measuring method which gives 
an absolute measurement of the Ing result. 
A machining method which satisfles the highest 
demanda of evenness and surface finish of steel is 
lapping against cast-iron. This method is, 
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this method, deficiencies in evennees and surface 
finish can be measured to an accuracy of about 50 A. 


surface of a microtome knife direct from 

(Fig. 1), and & lapped knife (Fig. 2), are shown on the 
accompanying interferograms (x 600). The inter- 
ference fringes give a direct profile curve of the facet 
surface. The new knife shows signs of machining at 
& depth of 2000 A., that is, rather a good surface 
finish but, on the other hand, variations in evenness 
of about 8000 A. longitudinally and finally a consider- 
able curving of the facet surface, which means that 
the clearance angle of the knife can never be adjusted 
against the block of tissue. The corresponding 
to the lapped surface are 50-200 and 500A. re- 
spectively. 

A more detailed report of this method will be 
published. later. 

I am indebted to Mr. Erik Gisslén, chief engineer, 
and the SKF F , Göte for their kind assist- 
ance and for the facilities p at my disposal whiah 
made it possible to carry out this investigation. The 
cost of the investigation was defrayed by grant 
from the Swedish Medical Science Research Council. 


i che arp of Histology, b. pe 
aculty of Medicine, 


Göteborg O. Jan. 30. 
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FORTHCOMING EVENTS 


(Meckings marked with ax asterish * are open to the public) 
os id us 
Barrun BOCIMTY 
soenan Grgur (s de Folat Bla? Common Room, Y Untrernty College, 


natin! rota” 
Rees eee ee aati 


at Guys Hospital Medical Bebool, Bt- 
), at 5.30 p.m.—Dr. B. Brodxe (U.8.A,) : 
bons of Btudses in Drug Moeta- 


London, Wi si onn Aoa BEI, 
at BocDPEY OF AXTS (3 € 


.0.2), at 6 —Dr. H 
wo y opm Pan aTa in May dd ) 


Monday, May !7—Thursday, May 20 


HLEOTRIOAL ASROOCLATION FOR WOMEN at the Town Hall, Torquay) 
—Twenty-ninth Annual Conference: ^. and the Country- 
cide”. 


J 


Monday, May !7—Friday, May 21 
ROYAL BooTrIEH FoxEsrAaY BoowryY (headquarters at Pitloohry)— 
Centenary Exourmon. " 
Tuesday, May 18 
ROYAL BocreTY oF BECTION (at 


gs COMMON WEALTH 
E no irs hacen a eu oed edd Ty n.—Sir W 
'' Engineering 


John Adam 
Halerow: 


&oauyrr OF ONENIOAL vidis AGRICULTURE Group Y = 
Obemionl Society, PON ene a 
Known" (Chalrman'» vium 

UNIVERSITY Loxpoms (at Se 
Chele, ents Park, London, AER yt as ae? —Mr Aem. 
s ork in Areheeology outside (2) "Ceniral 


Tuesday, May l&—Friday, May 21 
ILLUMIKATUFNQ  EGINENRING SOCIETY (at Southport}—Summer 


Moeting. 

Wednesday, May 19 
Puv&cAL Socrgrr and the IWsrrrUTB OF PHYWOE (In the 
Lecture Theatre, University Gower Btreet, London, W.0.1), 
at £.15 p.m.—Join$ meeting on ‘ Phymos". 


ROYAL PTE ROLO SIOE TOOTE T ee eee 
B.W.7) af 8 pm &clentifio Pa 


STANDOUTS Amogmow (at the Geological Sosiety of 
on "ihe Specie Conoapt m Paimontalagr^. 
iL BErATINTICAL 


Ro BocgumrY (at the London School of Hygiene 
and ora Ee ts Ce Le 
Mr. J. in and Mr. A. Stuart: on-Response and Clustering in 
Bamplo Surveys: an . 


Thursday, May 20 
ROYAL AWROWAUTIOAL ol ae Ma tle agi cpa m sua 
7 Chotes 


À 
Street, London, ur at 6 p.m—Dr. A. H. Rumsell: 
To oe Aeroplanes” (42nd Wilbur Wright Memorial 


Friday, May 21 
INwrrrUTE OF MavigATION (at the Royal 
dpt dor dde 


ROYAL TEO {at 21 Albemarie 8 


a ue 
9 p.m,—Pro£ A. O. B. Lovell: ‘Britain's Giants 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned : 


BENOR SODMNTIFIO OFFIOER (with a of 
standard or equivalent In and 
several yoars relevant research experience Department of 

Def Btandards torres, hirae 
A ct ondal intent Bae ake 
ee OF ore eee and colori- 
metry—The Senior E sen pag bal pong of Supply, ` 


Australia House, The Strand, London, 
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LECTURER, LECTUXER Or BANOR LECTURER IN ORGANIO 
the Universality College of 
Counci for 


The Director of Edueation, 
College, W adarabary ST Stafford (May T. HOD, 
TECHNIOIAKN with experienoe 


Borné m and/or 
Dn IN THE DENPANTMENT OF BIOLOGY— 1 , 
CHAIR OF Bangor, N- Wale (i "iv aia 
Untversity E Woke Wales, Bangor ar 
— Tho Scere, University of Durham, eR E Durham 
SENIOR EOONONINT and an AGRICULTURAL EOOXON- 
Ist (with a degree in economicos or and with research 


Kings College, Strand, 


ably with a special In vertebrate paleontology palso- 
) Ix sme DAP o» GmoLodr--Tbe Registrar and 
Secretary, The Univermty, num (May 20 
EOLOGY 


(May 20) d 
LECTURER SoolaL BrUDINE, a SENIOR 
CHENICAL ENGINEERING, & LECTURER IN MATHEMATT and & 
IN r BEN Principal, Royal 
LECTURA: (with special qualificateons In 
IN THE DEPARTMENT OF CHEMIFTRY—Ihes Regi- 
trar, Unrvergty of Wales, Aberystwyth (May 930). 
IN GEOLOGY special referenoe to Stratigraphy— 
The i U ped A 
(preferably with an in m Western Europe 
and/or clima $ W.0.1 a n , University College 
y rere D ri pat T 


sert, Tondon, Y 
POULTRY, vir, at we agneuftaralCallbgs, 
Secretary, Rhodesia 


tern Rhoades Che 
House, 4*9 Strand, London, W.C.2 (May 31) 
tions and 


London, W.0.1 (Hong Kong, 


em 
ictus y, with Ph.D. its t In ahem- 
7 a ia aauina an UE 


BL hà (e Pat vt spite de rra, un 
Ph ipee ee ee expenenco 
5 sta Vis serena AE Hise tals cule Roni pei Berries 
URBANDRY CH, Researoh Bervices, 
Southern Rhodesia Government—The feoretary, ird eat House, 
429 Strand, London, W.C.23 (May 31). 
ASSISTANTS IN THRO 


RETICAL OR HXPERIMNANTAL PHYBIOS in the 
Department of Natural Phllosophy—The Secretary, The Untversity, 


DENMONETRATOR (with a honours , bio- 
ebemistry or subsidiary phyw IN 
PHYRIOLOGY—Ihe The U : (June 1). 

QL 
ÀmIETAFT IN NUXFERICAL ANALYBIS in the of Àp 


.0.2 
(with a honours degree and practical 
and gare asa CIYIL ENGINEHRING— 
The , The EPEAT UUP D. 
LECTURERS (2) OF GmoroavY and Boonomis)}—The Becre- 


, The Univerm 
IK CHEMIsTRY at the U o of 
the West Indies—The Secretary, Inter-University 
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EDUCATIONAL TASKS IN 


BRITAIN 


T 18 now generally appreciated that the shortage 
of trained man-power in Britain is the basis of 

the shortage of school-teachers—and particularly 
teachers of science—about which there has been 
much discussion in recent months. In the House 
of Commons on April 27 the matter was debated 
and some suggestions offered (see Nature, June 12, 
p. 1105); but clearly the fundamental thing 18 
further support for education. This may well involve 
sacrifices in other perta of the social services, and 
before this could be contemplated, an informed 
public opinion prepared to give to education its 
proper place in the national life is essential. The 
creation of such & publio opinion is itself, in the 
view of Mr. Enc James, High Master of Man- 
chester Grammar School, perhaps the greatest of 
our educational tasks and the basis for all other 
reforms—the supply of teachers, an adequate 
buildmg programme for schools and for technical 
colleges, the reform of the content of education, and 
administration of educational policy. Only if it 
learns to give to education ita true importance, urges 
Mr. James, can democracy prosper, either materially 
or spiritually. 

The two Planning broadsheets on ‘Schools under 
Pressure" and the debate in Parliament, like dis- 
cuasions at educational conferences earlier this year, 
show how far we are yet from this position, and how 
much remams to be done to secure the formulation of 
an adequate policy at all levels of education, let alone 
the allocation of resources sufficient to implement it. 
The supply of science teachers is only one facet of the 
problem, though it well illustrates the hopelesaness of 
the situation if care is not taken to align policy with 
what is practicable rather than what 1s theoretically 
desirable. It is, as Mr. James notes, the most 
immediately dangerous aspect of the wider problem of 
the absolute shortage of natural ability, particularly 
in scientific flelds, caused by the moreasing demands 
which our civilization makes for high ability. 

Whether the failure to recognire this is wilful or 
not, the consequence will be the same: as Mr. James 
put it, in the conditions of modern lfe the rule is 
absolute; the race which does not value trained 
intelligence is doomed. It will matter little what 
other excellences our educational institutions possess 
if they fall to recognize and foster high ability, 
wherever it 18 found, as well as to meet the demands 
which democracy makes on the wisdom, integrity 
and sense of responsibility of ordinary people. 
Perhaps the most disturbing features of the present 
situation are that so many influences are tending to 
weaken whatever contribution our educational system 
has hitherto been able to make towards the develop- 
ment of such wisdom, integrity or sense of respons- 
ibility, and that this tendency is encouraged by 
certain features of party politics. 

We can scarcely expect, therefore, that either 
political party will formulate an adequate educational 
policy and implement 16 with resources which are in 
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keepmg with what is required on a realistic view of 
national needs without a good deal of preesure from 
independent organizations and individuals as well 
as from those who do not allow a particular party 
allegiance to inhibit such a realistic view. Inordent- 
ally, a welcome feature of Dr. W. Idris Jones'a 
presidential address, ‘Energy for Britain—the 
Decades Ahead", to the Institute of Fuel on April 8, 
was the clarity with which he emphasized the 
dependence of the developments he forecast m fuel 
economy, the reduction in atmospheric pollution and 
increase m efficiency of fuel-burnmg, on more training 
and the diffusion of adequate technical and scientific 
knowledge, as well.as on adequate research and 
development. More people, from directors and 
managers downwards, must become more con- 
versant with the efficient use of fuel and energy. 
Whether the challenge which the next half-century 
will present to men of foresight, courage, adaptability 
and creativencas is met depends largely on the 
adequacy of our policy for education, general as well 
as technical and technological. 

Nevertheless, the Parliamentary Secretary to the 
Ministry of Education, replying on May 11 m an 
adjournment debate on technical education, par- 
ticularly m Sunderland, once again revealed the 
limitations of the Government in this respect. New 
buildings and extensions to existing buildings for 
technical education are now bemg approved, he 
claimed, at the rate of about £4:5 million a year, 
while between January l, 1948, and February 1954 
projecta valued at £11:5 millon had been ocom- 
pleted. In February 1954, projecta for more than 
£17 million were under construction but not yet 
completed, while projecta amounting to £6-5 million 
in the 1958-54 and 1954-55 programmes had been 
approved but not yet started. 

Nowhere did he give a hint that the Government 
has & policy for technical education, and that this 
has been thought out in regard to the needs of 
technological education and the resources available ; 
it is not clear how the selection was made of the 
twenty-three technical colleges which he said had 
been authorized, to run the courses receiving 75 per 
cent instead of 60 per cent grants from the Ministry. 

Clearly the need 18 for an all-party approach, able 
to eliminate local or sectional prejudice and preasures, 
and facilitate the acceptance of sacrifices on non- 
essentials as well aš to rmprovire short-term remedial 
measures and to formulate and execute a long-term 
policy. Besides clear thinking, there must be an end 
to the present policy of drift, which is hindering the 
development of technological and technical educa- 
tion, no leas than that of primary and secondary 
education. Scientists who understand the way m 
which the existing deficiencies in technical colleges 
and in technological education affect mdustrial 
development and efficiency, and the repercussions 
which the shortage of science teachers can have on 
the supply of scientista for our research institutions 
and universities as well as for mdustry and the 
Departments of State, will not imagine that the 
problem can be dealt with in isolation. Dr. Idre 
Jones has set an example to be followed by others 
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as opportunity offers. The full support of men of 
science should be given to those who urge on the 
Government the imperative need of immediate and 
concerted action, both to increase the supply of 
science teachers in particular and to alleviate the 
over-crowding of classes and the defects in school 
buildings and teahnical colleges on which the Select 
Committee on Estimates has commented so force- 


fully. ` 


A CHEMIST'S CONTRIBUTION TO 
COSMOLOGY 


The Planets 
Ther Origin and Development. By Harold C. Urey. 
(Yale University : Mrs. Hepsa Ely Silliman Memorial 
Lectures.) Pp. xvii+245. (New Haven, Conn.: 
Yale University Preas; London: Oxford University 
Prees, 1952.) 30s. net. 


HE origin and development of the solar s 
has always been, and seems likely to be 
long time, an outetandingly difficult subject. 
has bean written about it, often in bappy ig 
of the complexity of the problem ; 
accumulation of relevant observations 
modern tomes has increased rather than 
formidable task of the coamologist. 

Earlier theories were largely 
dynamical arguments, inoludmg grevi 
and these remam as a control to a 
pounded. To bring modern spe 
tions of the sm and planets into 
date involves extensive incursions Iņ 
physics, chemistry and geology, d 
tatively where possible. There yy 
system’ available for study, up 
events ; the circumstances of 
not reproducible at will, and mug 
most by formule that depe 
from laboratory data. Thus, the sys 
that has so su resolved many sufbuu10 
problems is applicable only with severe limitations ; 
each writer therefore tends to propose a new 
scheme, with ad hoc hypotheses to cover some 
of the phenomena that do not fall naturally mto 
place. 

Some twenty or thirty years ago it was generally 
recognized that the difficulty was not so much to 
discriminate among hypotheses as to find one single 
theory that fitted all the observations. More recently 
there has been & spate of new theories, often charac- 
terized by boldneas of imagination. The vast 
developments m physico ard chemistry make it 
dificult to find mvestigators with the imagination, 
breadth of knowledge and mathematical technique 
to make the grand synthesis. To master even the 
current literature requires, in addition, great energy 
and enthumaam. It is no exaggeration to say that 
the author of this book, Prof. H. C. Urey, 18 one of 
the few men of science possessing such an array of 
talents. 

Prof. Urey, as one of the world’s leading chemists, 
is apologetic at his entry mto cosmology : but he 
has no need to apologize, for many of the arguments 
depend on the laws of physical chemistry, with lees 
extrapolation than is often the case with physical 
laws. His enthusiasm m bubbling over right through 
the book, and, indeed, 1t is for this reason that the 





















June 19, 1954 


_ treatise makes rather glow reading, for to the agile 
mind of the author & pedestrian elaboration of his 
definitions and arguments must seem a little irksome ; 
and ıt ıs perhaps better so, for in coamological dis- 
cussion one cannot expound along a single track— 
dn. pm of & network is more appropriate. At the 

Chapter 7) Prof. Urey summarizes his scheme 
e en ae In some ways it would have been 
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much more helpful to the reader to put this chapter: 


at the beginning as & guide. As It is, one does not 
easily gather from & direct reading of the book what 
is the author’s plan of presentation. Prof. Urey has 
obviously taken great pams to marshal all the 
relevant material and to do full justice to the views 
of others, and this, particularly on the physical 
chemical side, makes his book a valuable work of 
reference. There are some misprints that no doubt 
will be corrected in & future lon. 

Roughly speaking, Urey postulates a ‘cold origin’ 
for the planeta as distinct from the ‘hot origm’ of 
the older theories. The devel from 
& solar dust cloud, consisting of gas and dust, from 
which, by contraction, the central temperature rose 
until the carbon cycle oontinued the development of 
the central portion as a star. The outer disk-like 
part broke up into large masses, which (presumably) 
constituted what the author calls “preprotoplanets” 
and “early protoplanete" ; what-is to be 
by theese terms is not made at all clear, but in Table 
19 they are indicated as consisting of gas, dust and 
planetestmals. Now what is meant by “planet- 
esimals" ig not easy to grasp : the word trickles in 
unobtrusively on p. 27 (“the surface [of the moon] 
was thoroughly cold when these planetesimala fell"), 
and on p. 31 there is mention of “the theory that 
the planets accumulated from particles origmally of 
m pend but presumably these bodies are not to 
be identified with the planetestmals of Chamberlin. 
and Moulton. Some planetesimals a to be like 
Iron or stony meteorites and may ps be of the 
mize of small minor planete, but in & future edition 
(and one may oertainly hope that the author will 
contmue to develop the ideas so refreshingly set out 
imn this book) no doubt a more precise indication will 
be given. 

The next stage is the onset of condensation, at 
temperatures comparable with those existing now at 
corresponding distances from the sun, of the pre- 
protoplanete. The chemical state of the elements 
and compounds present is inferred from the ordinary 
laws of chemical equilibrium. An important mech- 
anism of aggregation is the coagulating effect of 
condensed vapours such as water and ammonia. 
This stage is mvoked in order to acoount for the 
retention of some of the volatile canstituents, such 
as water and nitrogen, which for the most part 
escape into spece. Adiabatic compression of the gas 
now raises the temperature to something of the order 
of 2,000° K., and durmg this hot stage, involving 
volatilization of some of the silicates, small bodies 
evaporate, iron-nickel alloy is formed in the larger 
bodies, and the largest bodies form this alloy in ther 
outer parts while maintainmg cool interiors. This 
chaotic state is, of course, difficult to follow through 
in detail, but during the contraction the insulating 
effect of the gas is held to be important, so that at 
the end of this the iron-nickel phase (arising 
from reduction of iron oxides) will not in all the 
planets have formed a core. Following this oon- 
traction, the cooling gives rise to a further low- 
temperature stage of consolidation, with the continued 
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escape of gases from the outer parts, unti] a final stage 
is reached in which the planete have assumed. some- 
thing like their present constitution. It is, of course, 
impracticable even to outline here the supposed 
life-histories of the planets separately. 

One distinctive feature, however, of the later stage 
of the evolution of the earth must be sited. The 
author rediscusses the secular accelerations of the 
sun and moon following the treatment by Jeffreys, 
exoept that a possible change in the moment of 
inertia of the earth is allowed for. The consequences 
are interesting: the moment of mertia is shown to 
decrease with time, causing a decrease in the length 
of the day of the order found by Brouwer. This is 
held to result from the progressrve flow of iron from 
the mantle to the core; just how this flow is oom- 
patible with the constitution of the mantle is by no 
means clear, but if it is assumed that vertical channels 
are formed, it is considered that iron may separate 
out from the milicate of the mantle and coalesce 
into drops which could penetrate as a liquid through 
these channels. This separation has not taken place 
in Mars and the moon, and the author that 
the formation of a oore may help to provide the 
energy for the formation of mountains. At present 
one can say 80 little about the viscosity and perhaps 
the microstructure of the mterior of the earth that 
one ought to weloome this new hypothesis (which 
ig presented quantitatively so far as the data 
allow) in the hope that it may stimulate further 
researches. 

Prof. Urey’s chemical training gives & freshening 
aspect to his review of dynamical and thermo- 
dynamical theories, and it is of especial value in 
discussions of the origin and composition of meteorites 
and of comets. He inclines to Whipple’s 1950 theory 
of the formation of comets; unfortunately, Lyttle- 
ton’s dynamical work has been published too recently 
to reoerye notice from Prof. Urey. One continues to 
marvel, indeed, that the author can have found so. 
much tine and energy to delve deeply into both 
early and recent writings on so many topics, and one 
18 left with the impression that present-day cosmology 
is somewhat like the earlier stages of the solar system 
before its members settled down to their present 
orderly arrangement. It may be predicted that 
ultimately the ordered Knowledge of our system will 
owe a debt to Prof. Urey’s oritaciam and imagination. 

R. SrowELEHY 


PLANT-GEOGRAPHY ANCIENT 


AND MODERN 


The Geography of the Flowering Plants 

By Prof. Ronald Good. Second edition. Pp. xiv+ 
452 -4-25 plates. (London, New York and Toronto: 
Longmans, Green and Co., Ltd., 1953.) 60s. net. 


HAT the plant-ooverig of the world varies 

greatly from region to region, each having ite 
peculiar or especially abundant planta, came vividly 
to the notice of the ancient Greeks in the fourth 
century B.C. when Alexander’s armies occupied 
Egypt, crossed Persia and Afghanistan and entered 
the Indian subcontinent. In these eastern lands they 
met.a diversity of vegetational types previously 
unknown, and they were quick to associate them with 
differences of climate and soil. Displaying an acute- 
neæ which commands respect even now, they recog- 
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nized generio resemblanoe and specific divergence found. Happily, Deloniz regia (p. 218) still grows 
between planta of different regions. Of this the wild in & limited area of 


Indian banyan. (Fious benghalensis) supplies a remark- 
able example. Notwithstanding ita aerial roots and 
unusual habit of growth, ita entire leaves and small 
fruit, the Greeks classed it as a kind of fig (owxh). 
Although they found an ivy (Hedera nepalensis) on 
& mountam of the western Himalaya (a find of 
special interest since ivy could not be made to grow 
In Babylon despite istent attempts to naturalize 
it there), Alexander’s men noted that scarcely a tree 
or shrub or herbaceous plant of India agreed with 
those of their native Hellas. 
Observations such as these form the basic material 
of plant-geography. Theophrastus (b. 370 B.O.), 
who recorded and correlated so many of them, may 
accordingly be honoured as the founder of descriptive 
phytogeography; but not until the nineteenth 
century did ıt develop into an important scientific 


study. In the third quarter of that century its 
leaders were honse de Candolle of Geneva and 
Sir Joseph Hoo of Kew, and in the last 


Engler, Drude and A. F. 
Schimper. Since the publication of their works, 
further exploration and collecting, and stady in the 
fields of taxonomy, ecology, floristios and cytology, 
have assembled ao much extra information relevant 
to plant-geography that new surveys are urgently 
required but have become more and more drfficult 
to prepare. Three major works m recent years have 
attempted to provide introductions and guides to 
this nu lone Ten accumulation of facts and hypo- 

theses, namely, S. A. Cain's "Foundations of Plant 
Geography” (1944), R. D'O. Good's “The Geography 
of the Flo Plante" (1947 and 1958) and L. 
Cromat’s “Manual of Phytogeography" (1952). None 
makes the others redundant. Of these, Good’s book, 
which has now reached a second edition, is primarily 
a survey of the distribution of systematic plant- 
groups throughout the world to-day and of the 
factors controlling this distribution. It is the only 
modern text-book in English which makes such a4 
global survey. 

In general, the new edition (1953) of "The Geo- 
graphy of the Flowermg Plante" agrees with the 
earlier edition (1947). It is, however, fifty pages 
longer. Comparison of the two editions page by 
page reveals minor and major changes throughout, 
these ranging from slight emendations of wording 
vg lice te a Arne 

rate new material or give 

revision, covering illustrations and 

Ses ee eae 
Especially worthy of note is the re-drafted classi- 
floation of the world into floristio regions and the 
new map illustrating this. Inevitably in a work of 
such wide scope there are minor matters which 
have a emendation, the following being a few 


mer Hyd Diu a eres (p. 83) Daci ed UN 
The family 


&bout oe 
Himalayan but em Dae 
tion on Rhododendéon (p. 159) later and more com- 
ive than those cited are the Rhododendron 
S oi of Rhododendron” (1980) and 
b wan and Davidian in the Royal Horti- 
paper r “Rhododendron Year Book”. The 
name Tofieldig palusiris (p. 166) should be corrected 
to T. as pointed out in J. Linn. Soc., Bot., 53, 
194-204 (1947), where maps of distribution will be 


The book concludes with a bibliography increased 
to 629 entries as against 295 in ' the first edition. Ita 
value would be much greater had the author inserted 
page references. ‘The extent and importance of a 
paper are rarely evident from ita title alone; page 
references indicate to the experienced whether it is 


' likely to be worth while making g journey to consult 


& work, contriving to borrow it or having a transcript 
tostat made, for in no one hbrery will the 
find available all the works cited here; hence, 

the omission of page references gives the bibliography 

an unfinished slipahod appearance out of keeping 

Rc uc IE uu n P 

ng pepers meriting inclusion sre: R. Pam- 
‘Eæai sur la géographie botanique des 

apes! (Mém. Soc. Fribourg Sot. Nat. Géol. Geogr., 3, 

fasc. 1; 215 pages ; 159 distributional mape ; 1908) 

A. Eig, "Lee éléments et les groupes 

graphiques auxiliaires dans la flore paloatinianna” 

(Fedde, Ropert. Sp. Nov., Beth., 63, 201-+120 pages ; 

1931), whenoe oome the terms "Irano-Turanian'"', 

"Baharo-Sindian" and ''Budan-Deocan" used by 

writers on the flora of the Near Kast; and Hui-Lin 

Li, ‘The Phytogeographio divisions of China" (Proc. 

Acad. Nat. Sot. PMladelph4a, 40, 240—277 ; 1944). 


‘Backer’s work on ‘Krakatao, cited as ''n.d.", was 


hahed late in 1929. Strangely enough, the author 
to date i his own pepers on HYmpetrum 
(actually 1927) and Oremanthodium (actually 1929). 
These blemishes detract little, however, from the 
worth of the book as a whole, whioh is well written 
and bri much informastion not readily 
availeble here. All who use the first edition for 
i would do well to acquire this 
paps, amended new edition. Those un- 
acquainted with the book at all will find it a sound 
introduction to a vast and interesting fleld of study. 
W. T. STEARN 


CALCULUS OF VARIATIONS 


Calculus of Variat UI Parallel Displacement 
By Prof. W. 8. Pp. vii+ 548. (London: 
Butterworths Scientific Publications, Ltd., 1952.) 
50s. net. 

a series of papers published in the PA«osophioal 

Magasine since 1937, Prof. W. 8. Kimball has put 
forward new basio conditions in the calculus of 
variations. Their distinctive feature is that they are 
obtained by differentiation of a line integral. It is 
claimed that this method, which does not use what 
is generally called the fundamental lemma of the 
calculus of variations, has several advantages, and 
its application gives two new working-rules for the 
solution of examples. The book under review starts 
with an account of these new methods and combines 
them with the classical methods of Euler, 

Jacobi, Hilbert, Weierstrass and others to form a4 
ive treatise on the subject. 

The and introduction emphasize that in 
this book all the principal expreemons, both new and 
old, are obtained as rates of change. This is shown, 
in considerable detail, in Chapters 1—3. Ohapters 4 
and 5 show how to apply the basic equations to 
problems. Chapter 6 gives & very thorough acoount 
of the application to dynamice, especially to the 
theorams of Hamilton and Jacobi. The next chapter 
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returns to the general theory, and deals systematically 
with Hilbert in which have already been 
mentioned from time to time in the preceding work, 
and with the criteria for maxima and minima due to 
Legendre and Weierstrass. This leads on to Chapter 8, 
which contains the envelope theorem and Jacobi’s 
necessary condition. The author returns to &pplioe- 
tions in Chapters 0 and 10, which deal with the 
brachistochrone and Newton's problem oconcernng 
the form of & projectile which offers minimal resistance 
to the ar.  Newton's problem offers a surprising 
difficulty, for ita solution has a discontinuity m slope, 
and this is used to mtroduce the theory of corner 
conditions. The next ‘two chapters deal with this 
theory m detail by the methods of Weierstrass and 
Erdmann. Chapter 18 1s devoted to minimal surfaces 
of revolution, and Ohapter 14 to a further develop- 
ment of Hilbert i . The book oconclades with 
an elaborate Index. A very short bibliography occurs 
on p. 10. There are numerous problems, mostly with 
answers, at the ends of the o dea 

The degree of difficulty of book appears to 
be somewhat variable. The discussion of the basic 
theoretical ideas, especially those originating with 
the author, appears to assume more mathematical 
maturity’ than the discussion of applications, but 
disclaims ''the extremely exacting modern standards 
of mathematical rigour”. The emphasis is on geometry 
and mechanics rather than on the finer points of 
mathematical analysis, “‘without contention that 
the complete story 1 told, although it is intended to 
be included by implication". H. T. H. Praagero 


PARASITES OF THE COD 


Parasites Anlmaux de la Morue Atlanto—Arctlque. 
(Gadus callarias L. (= Morhua L.)) 

Par Robert Ph. Dollfus. . 428. (Enoyclopédie 

biologique, Vol. 43.) (Paris : Paul Lechevalier, 

1953.) 5,000 francs. 


EBTEP as they already are to Dr. R. P. 
Dollfus for his oonmderable contributions to 
parasitology, all who are interested in parasites, and 
especially those who are interested m the parasites of 
fishes, will find this volume a useful addition to their 
libraries. Explaming that the book is a summary of 
notes he has made on the subject, Dr. Dollfus remarks 
that he is not certain that the account he gives of 
the parasites of the cod is complete, because he has 
not been able to oonsult all the literature on this 
subject, Russian publications having been excluded, 
and because species of parasites not yet found in the 
ood may be recorded from this fish in the future. He 
suggests that he may have cited species which have 
been inoorreotly identified, and explains that he has 
not been in & position to make sure of the identity 
of all of the species named. 

The volume is, nevertheless, & useful one. It 
describes about ten species of Protozoa, three species 
of leeches, two species of monogenetio and about 
sixteen species of digenetic trematodes, nine species 
of cestodes, ten or eleven species of nematodes, seven 
species of Acanthocephala and fourteen species of 
parasitic Crustacea. Some of the species described 
are found in the ood wherever this flah occurs ; others 
are found in it only in certain of ita habitats ; but 
much remains to be learnt about many of them. 
The author says that about sixty-nine species have 
been described as being paraaitio in the ood, but that’ 
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many of these are doubtful and that probably none 
of them is specific to the ood. This host always 
harbours several species at the same time. None of 
the species recorded from it can be tranamitted to 
man, but one species, namely, the trematode, 
Orypiocotyle lingua, the larval, metaoeroarial phase 
of which is enoysted in the skin of the cod, can be 
transmitted. to the dog and cat. The adult trematode 
of this species also occurs in the fox, and it 
was recently found for the first time in Britain 
in an otter killed in the suburbs of Edinburgh by 
Mahfouz A. M. Fahmy (personal communication 
to the reviewer). 

The book, which is issued in paper without boards, 
is well produced, and its illustrations, all of which 
are in line, are & valuable feature of it. The biblio- 
graphy, which the author warns us may not be 
complete, occupies forty-one pages of small type. 

G. LAPAGE 


A CONCISE REVIEW OF 
ANTIBIOTICS 
Antliblotics 


By F. A. Robingon. . vii--132. (London: 
Isaac Pitman and Sons, Ltd., 1053.) 15s. net. 


the fleld of study of antibiotics, numerous mono- 
graphs and text-books have been written and the 
field has become too wibe for comprehensive study. 
The author of this dook is to be congratulated in 
presenting in concise and readable form a broad 
survey of antibiotics. It should prove mvaluable to 
students and wil help the non-specialist in the field 
to get up to date with general aspects, especially 
where s chemical bias is desired. 

The subject of gulphongmides as an introduction 
to the book would appear to be unnecessary. The 
antibiotics in major production are described fully 
with respect to their production, extraction, Speo- 


Sir 


biotiog together as mould antibiotics, 
antibiotios from Actinomycetes, and bacterial anti- 
biotios. Such a system allows of easy reference, 
which, however, might have been improved by 
bibliographio references in the text. In reviewing the 
eei extraction and chemistry of the anti- 

iotics, the author has reached a very high standard 
of presentation. Unfortunately, this standard is not 
maintained in the pharmacological portions, where 
some apparently contradictory statements are made : 
for example, the inhibitory action of penioillm on 
Gram-negative coliforms is referred to on p. 80, 
whereas the table of organisms inhibited shows no 
Qram- tive coliforms ; also, streptomycin is used 
in fever but ineffective in brucelloms. 
Generalized statements on toxicity rather than lists 
of LD50’s would make eamer reading and not detract 
from the value of the book. 

The author approaches, but does not quite achieve, 
a consistent system of bacterial nomenclature. 
Formule of culture media, excretion statistics and 
dosage-levels would benefit by tabular or graphical 
presentation. The details of biological assays have, 
wisely, been left to the specialized monographs on 
the subject. 

The book can be recommended to degree 
studenta E PE ORE S 
the general scientist. _ 
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Population Problems 

By Warren 8. Thompson. With the assistance of 
Evangelyn D. Minnis. Fourth edition. (McGraw-Hill 
Series in Sociology and Anthropology.) Pp. xiij 


488. (London: MoGraw-Hill Publishing Company, 
Ltd., 1953.) 523. 


OGRAPHY as a subject of study tends to 
be neglected in British universities, and it ig 
therefore a tribute to the author that “Population 
Problems” has now reached ite fourth edition since 
1980. The general plan of the book remains much 
the same, yet the author has found it poemble not 
only to include post-war date (much of it up to 1950) 
but also to incorporate many of the findmgs of 
demographio research during the decennium since 
the publication of the previous edition. 

The book is probably best described as & sound 
Introductory text for non-mathematical students. 
After a rapid survey of population theories from 
Malthus to Carr-Saunders, the author discusses in 
turn the determinante of the size of a population— 
birthe, deaths and migration. Up to the end of the 
eighteenth century it was the death-rate which kept 
in check the growth of population. In modern 
Western civilization the cheok xs provided by volun- 
tary family limitation. This remarkable transition 
from uncontrolled mortality to controlled fertility— 
from the ravages of plague and famine to the 
planning of parenthood—is discuased widely if not 
deeply. There are useful chapters on the composition 
of & population as disclosed by a oensus, on the 
decline in the birth-rate, and on class differences in 
natality and mortality. 

The authors attempt to relate factors from 
medicine, public health, geography, history, eoon- 
omios, psychology and sociology in order to explain 
the observed facts of demography takes him over too 
Ce ee ea ee 
while his avoidance of anything that could be 
mathematioal robe the text of some precision that 
could have been attamed. The last pomt, however, 
comes perilously close to oriticizing & book which the 
author never intended to write. H. SrLoooK 


Journal of the Institute of Metals 

Edited by N. B. Vaughan. Vol. 78, 1950-51. Pp. 
xxiv --772--80 plates. Vol. 79, 1001. Pp. xxvii+ 
514+61 plates. (London: Institute of Metals, 1951.) 


HE Institute of Metals continues to publish 
pepers on a wide range of subjects, and these 
two volumes of its Journal, oovering the years 
1950-51 and 1951, respectively, contain much work 
of interest. Vol. 78 contains twenty-one papers, 
er with a I on metallurgical aspects 

of the cold working of metals, and the Autumn 
Lecture on commumications metallurgy by E. E. 
Schumacher. Vol. 79 ocontaims the presidential 
addreas by Prof. A. J. Murphy, the May Lecture on 
science in the service of the community by Sr John 
Anderson (now Lord Waverley), together with 
twenty-three papers. In the two volumes, the 
universities, the British Non-Ferrous Metals Research 
Association and industrial scientists each contribute 
ten or twelve papers. Six papers are from Australia 
and serve to emphasize the growth of metallurgical 
research in this member of the British Common- 
wealth. Only five Papaa ae are published by United 
Kingdom government tories, and the ahortage 
of papers from these sources is to be regretted and 
may prejudice the rearuitment of staff. While many 
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branches of metallurgy are included, some, such &8 
crystal structure determinations of alloy phases, are 
absent from these and from the preceding two 
volumes, and it would be in the interests of metal- 
lurgical science if some of this work were attracted 
to the Journal. The two volumes are attractively 
produced, but the cloth oover of Vol. 78 is too weak 
for rte mze. W. Huxmn-RoTHERY 


Lecture Notes on the Use of the Microscope 
By R. Barer. Pp. viit+76. (Oxford: Blackwell 
Scientific Publications, Ltd., 1953.) 6s. net. 


HIS little book can be.given & whole-hearted 

recommendation. Ib is written by one who has 
made the microscope one of his principal Instruments 
for research, and understands it thoroughly. Eesen- 
tially practical in treatment, theee notes have, 
however, been written with an eye on modem 
theoretical work, and they could be read with 
advantage not only by beginners.but also by many 
others who have oocasion to use microscopy m the 
course of their work. 

The author deals mainly with the straightforward 
operations in visual work and does not enter into the 
more complicated aspects such as phase-contrast, 
ultra-violet and so on; nor does ho deal 
with sera a t though indeed many readers 
will wish that an introductory chapter on this topic 
could have been included. A useful section answers 
a number of the questions which often puzzle the 
beginner, though it is to be feared that many tan- 
talixing queries will always arise to perplex even the 
most expert. 

The preface asks: ‘Would it be too much to ask 
that one afternoon . . . should be spent in learning 
to understand an instrument which the student may 
continue to use for the reet of his hfe . . . 1" Surely 
the question inadvertently impliee a very great 
reward for two or three hours of concentration. One 
might perhaps learn to obtain a passable image, but 
its proper interpretation is quite another matter. 

L. C. MARTIN 
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Wood UE ae 
Second edition. ited by Louis E. Wise and Edwin 
O. Jahn. Vol. 1. (American Chemical Society, 
Monogr& Series No. 97.) Pp. vii 688 --xxm. 
(New York: Reinhold Publishing Oorporation ; 
London: Ohapman and Hall, Ltd., 1952.) 120s. net. 

OOD is still the most wi read industrial 

material used in the world. It is & source of 
many of the world’s synthetic fibres, of most of ita 
paper and board, and of a large proportion of ite 
fuel. Ita constituenta and by-products are used in 
industries as wide apart as the manufacture of 
solvents and tenning-agente. Moreover, all these 
industries are besed essentially on the chemistry of 
wood. This indicates the background of the work 
under review, the first volume of which now pub- 
lished deals with the growth, anatomy and physical 
properties of wood, ita cell wall and extraneous con- 
stituents, ite surface properties, and ita chemical 
utilization, biological decomposition and chemical 
analysis. 

The two editors are recognized authorities on the 
subject in the United States, and they are assisted 
by twenty-two collaborating specialist authors, mostly 
American, although the on biological decom- 
pup c iE G. Campbell, ‘of the Forest ` 

uote Research Laboratory, Princes Risborough. 
Although the book is largely academic m character, 
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there is throughout & close correlation between the 
regulis of research and their technological applica- 
tions. The team has, in fact, done ita work very well 
indeed and has produced a comprehensive and up- 
to-date volume which all interested m the pure and 
apia chemistry of wood will wish to posses. 
nfortunstely the high price may prevent a number 
of them doing so. JULIUB GRANT 


Methods of Statistical Analysis 
By Cyri H. Goulden. (Wiley Publications m 
Statistios.) Second edition. Pp. vu--467. (New 
York: John Wiley and Sons, Inc.; London: 
Chapman and Hall, Ltd., 1952.) 60s. net. 

HE first edition of this book was published m 

1939. This second edition is almost a new book. 
After three introductory chapters, it deals with 
analysis of variance, regression and analysis of 
covariance. It then proceeds to experimental designs 
and, in particular, to moomplete block and factorial 
experimenig. There follow chapters on non-ortho- 
gonal date, goodness of fit, the discriminant function 
and probit analysis. <A final chapter on quality 
control has been added, but it seams rather out of 
key with the rest of the work. 

Any scientific worker, whatever his field, who 
wishes to know the nature and scope of the subject, 
can scarcely do better than begin with this book by 
C. H. Goulden. Deriving his inspiration from the 
work of R. A. Fisher, the author runs very lightly 
over what J. B. 8. Haldane onoe called anti-halieutic 
statistics : he arrives at the analysis of variance in 
Chapter 4 without having discussed standard errors 
in large pei i theory. Some preliminary reading 

ore be recommended to the beginner 

ore he embarks on the book; but once it has been 

carried out, he can be safely entrusted to Dr. 

Goulden’s concise and careful treatment. This is 

quite one of the best mtroductions to modern 

statistical p LE in experimentation that has yet 
M. G. KENDALL 
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Atomic Transmutation 
The Greatest Discovery ever Made; from Memoirs 
of Prof. Frederick Soddy. By Muriel Howorth. Pp. 
134+4 plates. (London: New World Publications, 
1958.) 128. 6d. 

N order tc explain the phenomena of radioactivity, 

Rutherford and working together at 
MoGill University, put forward fifty years ago the 
theory that the atoms of a radioactive substance 
a process of disintegration which gives rise 

to the formation of a new atom distinct in physioal 
and chemical pro from its parent. This natural 
transmutation of the radioactive elements is hailed 
by the author of this book as “the greatest discovery 
ever made by man in the history of time". It is her 
contention, and most of us would agree with her, 
that the outstanding developments which followed 
from that initial discovery must be made known to 
all, both men of acience and laymen. However, we 
may not all agree with the methods she adopts and 
advocates. 

Miss Muriel Howorth is the founder of the Institute 
of Átomio Information for the Layman, and at the 
Institute's meeting held on February 28, 1958, the 
jubilee of Rutherford and Soddy’s discovery, Prof. 
Soddy was invited to talk about those days, “Just 
fifty years ago’. The text of bis address, together 
with the opening proceedings of the meeting, form 
part of the volume under review. Prof. Soddy 
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describes in no modest vein the series of events and 
ts in which he participated, during the 
early part of the century. As a kind of introduction 
to the speaker, Miss Howorth has written these 
memoirs of Prof. Soddy in which she manages, in the 
course of what can best be described as a newspaper 
Interview by an over-admiring reporter, to recount 
mainly in Prof. Soddy’s own onde his early life and 
his experimental work up to 1904. 
Practical Chromatography : 
By R. O. Brimley and F. C. Barrett. Pp. 128. 
(London: Chapman and Hall, Ltd., 1953.) 15s. net. 


view of the recent spate of books on chromato- 
graphy, any new book, in order to have any value, 
must either preeent an up-to-date review of research 
on this subject or else must deal with it in such & 
way that any newoomer to the field should be able 
to adopt the technique directly to his own problem. 
In view of this, any short monograph on the subject, 
such as this one by R. C. Brimley and F. C. Barrett, 
is of doubtful value. No part of the subject 18 dealt 
with at sufficient length, and in addition the proof- 
reading has been such as to allow a number of glaring 
mistakes to creep m. For example, a separation 
ahowing peaks labelled ammonia, mono-, tri- and 
di-methylamimes is described as showing the separa- 
tion of fatty acids. 

The fleld of chromatography is now so vast that 
the mam need is for detailed monographs or frequently 
published critical reviews, and books such as this one 
fall into neither category. A. T. JAMES . 


Woodland Ecol 
By Erneet Neal. Scholarship Series m Biology.) 
Pp. xi+ 107. (London: Wiliam Heinemann, Ltd., 


1853.) 6s. 


HIS is an admirable little book for teachers of 

biology and for sixth-form students m schools, 
for whom it is primarily intended. Mr. Ernest Neal 
has written with the definite aim of helping the 
student to find out for himself the general pattern 
of woodland ecology and has achieved something 
intensely practical that must appeal to keen natural- 
ists of any age. 

Limitations of space set & difficult task in dealing 
adequately with a habitat so complex and so varied, 
but the task has been successfully tackled by I 
the first-hand study of & particular woodland an 
pointing the way from this. Throughout there is 
emphasis on integration of details, and the reader is 
left with an overall picture of the wholeness of the 
woodland community. 

The earlier chapters are concerned with plant 
ecology, providing the necessary foundation for a 
proper understanding of the animals and their food 
relationships. Practical advice is given on methods 
of findmg and oolleoting animals and on equipment 
for studying microclimates. The discussion of various 
types of food chain has much to guide the reader in 
the fascinating work of tracking down these mter- 
relationships. The remamder of the book is largely 
devoted to & consideration of different kinds of 
adaptations of behaviour and structure which are of 
value to animals in their competition for food, self- 
preservation, uction and di . There are 
several good photographs; also included are an 
appendix giving concrete suggestions for the study 
of woodland ecology in schools, and a short biblio- 
graphy. MAURICE ASHBY 
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INTERNATIONAL FLAME RADIATION RESEARCH COMMITTEE 
NEW LABORATORY 


April 28, at the Royal Dutch Blast Furnace 
and Steel Works at IJmuiden, Holland, the 
laboratory containing the new experimental furnaces 
of the International Flame Radiation Research 
Committee was i . This organization i8 
supported by industry and nationalized industries m 
Great Britain, France, Holland, Sweden, Belgium 
and the United States of America, on a basis of free 
co-operation, in which the various oountries oon- 
tribute not only in funds but also in the loan of 
engineers and solentists to carry out trials, and of 
materials and instruments. Until the present time, 
the mam experimental work has been done at 
lJmuiden on an old furnace not designed ally 
for the purpose and which was nearmg the end 
of ita useful life. The new furnaces just installed 
have been designed and built specially for study- 
ing the radiation and oombustion properties of 
furngoe flames, using instruments developed for the 
purpose. The work will continue to be supplemented. 
by studies on small-scale furnaces in the various 
countries, but the necessity for near full-scale work 
has been strongly streased and the object of the 
new furnaces is to fill this need. 

There are two furnaces, one for oil and gas fuels 
and the other for pulverized coal, but as yet only 
the former 18 operating. The building housing the 
furnaces includes an instrument room which gives a 
central and open view of the two furnaces, a specially 
equipped gas-analysis room, and two auxiliary rooms 
for pumps, power distribution, stores, etc. Outmde 


J 


t 


the building there are three liquid-fuel storage tanks. 
It is intended to provide as soon as possible a oom- 
bustion arr preheater in order to study the effects 
of raising the entry tem of the air. Coal 
preparation plant for the pulverized fuel trials will 
also be provided in the course of the year. 
The experimental station i8 easily accessible by road 
and has its own railway sidmg. The total cost of the 
completed installation and ita services, including all 
auxiliary equipment, will amount to approximately 
£60,000. 


Furnace for Oil and Gas Firing 


Figs. 1 and 2 show side views of thia furnace, which 
has an imner-crosse-section of 2 m. x 2 m. anda 
length of 6-3 m. Since it is mtended to work at wall 
temperatures up to 1,600? O., allmmanite has been 
chosen as the refractory material. ba du sa 
is constructed of one brick of sillmmanite, a -brick 

rous sillimanite as & high-qualty 
E brick, and a half-brick of ordinary 
insulating brick. 

Roof and bottom are of the same compoaite 
character as the walls. The whole furnace except the 
roof is within & light steel casing. Whereas the old 
furnace rested on the ground, which meant that 
constant conditaons could be obtained only after a 
week or longer, the new furnace is built clear of the 
ground, and reete on a set of beams. This may also 
facilitate measurement of the heat loases through the 





Fig. 1. View of the experimental furnace showing vertice] slots for iadiation measurements 
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Fig. 2. View of the experimental furnace showing the doors for probe instruments 


bottom. Along the sides of the furnaces are aight 
vertical slots through which measurements of 
radiation, eto., can be made (Fig. 1). 

Special consideration has been given to the oon- 
struction of the doors closing the openings, in view 
of the large number of slots and holes in the walls, in 
order to minimize air m-leakage. The cast wall is 
used for radiation measurements only, the west wall 
being designed for the insertion, at fixed and known 
positions, of the various kinds of probe for exploring 
temperatures, gas composition, soot density, eto. 
(Fig. 2). . 

A horizontal beam has been desi on which all 
the pyrometers can be mounted with their supplies of 
water and clean air and wiring,-the beam being raised 
up and down by means of two long-screwed spindles 
mechanically coupled. The water-cooled doors have 
been made to slide along a pair of water-cooled tubes, 
one on each side of the alot. In this way, the holes 
in the doors are always in line with the radiation 
pyrometers on the beam, and at the same time, 
reasonsble air-tightneas has been achieved. On the 
weet wall fired doors have bean provided to cover 
the alota. 

In order to get the maximum results from the 
measurements, all mput variables are under auto- 
matic control. Oil can be taken from three different 
tanks, and preheated as required. Steam (after Bei 
superheated in & small gas-ftred unit), oo 
air, ooke-oven gas and oxygen can be taken from 
the works mams, measured by orifloea, and controlled 
to give a constant flow. Propane, if required, can be 
taken from a railway tank-car, reduced in 
end gent: io ths furnace alien eid aad S S 

The combustion air is delivered by fans. When 
the air-preheater baa been installed, air at any tem- 
perature up to 750° C. can be supplied. 


The average load of the furnace will be roughly 
2:5 x 10* kcal. hr.-!. that is, approximately 250 kgm. 
of oil or 600 m.? coke-oven gas per hour. 


Furnace for Pulverized-Coal Firing 

This furnace has been designed along the same 
lines ag the oil and gas furnace, although it has a 
smaller cross-section (1:5 m. x 1-5 m.) and is much 
longer (10 m.), the ratio of length to cross-section 
being about 7:1 as compared with 3:5:1 for the 
ges and oil furnace. 

The furnace will be constructed with a wall thiok- 
ness of one and. & half bricks, consisting of one brick 
of high-quahty insulation (hot-face) with & special 
coating against ash attack, backed by a half-brick of 
ordmary-quality insulation brick. It will be equipped 
with the same arrangement of slota, doors, moving 
beam, eto., as the ol and gas furnace. 

The floor is to be inclined towards one side, and 
small doors provided on this side in order to facilitate 
ash remo 

The average load of the furnace will be of the 
order of 250 kgm. coal per hour; by means of water- 
cooled prpes to be introduced through holes in the 
roof, the thermal load of the furnace can easily be 
varied between 20 and 70 per cent. 

It is also planned to equip this furnace with oil- 
burning facilities, m order to be able to compare the 
different types of fuel under exactly the same 
conditions. 

The purpose of the coal preparation plant is to 
provide the furnace with dry pulverized fuel of widely 
different characteristics. It must therefore have 
maximum flexibility, and the separate operations of 
crushing, drying, millmg and weighing are inter- 
connected through storage hoppers. The maxmum 
capacity of the plant will be 500 kgm. coal per hour. 


1162 


The coal, having been crushed to a size of 8 mm., 
will be dried in & pneumatic dryer and then pul- 
verized to 90 per cent minus 200 mesh in a bell mill 
and stored in a 2ton hopper, whence it will be 
weighed and deposited at & constant rate into the 
Pe ee Gar It is planned to burn coals ranging 

anthracite to lignite or brown coal and from 
8 to 30 per cent ash content. 


Experimental Facilities 


with the furnaces, from radiation and suction pyro- 
meters, thermocouples in walls and roof, heet-flow 
meters, etc. All leads from both furnaces end m a 
panel from which any recorder can be connected, by 
means of flexible leads, with any measuring source. 

The second group of facilities, that for gas analyms, 
is housed in a separate room near the furnace 
stacks; the equipment in this small laboratory is 
similar to that of ẹ normal gas-analysis laboratory. 
-Two ig recorders for carbon dioxide allow 
rapid surveys to be made of flow patterns in the 
furnace, or they can be used for recording the carbon 
dioxide content of the waste gas. There is also a 
modified Bone and Wheeler gas-analysis apparatus 
for accurate determination of components, 
special provision being made for fe sealed and 
analyms of carbon soot in the flame. Both the 
instrument room and the gas-analysis room are kept 
under a slight air-preasure to minimize the penstration 
of dust. 

The third group consists of instrumenta seb up in 
& room in the Central Laboratories. These instru- 
ments comprise two black-body radiation furnaces, 
with potentiometers for oalibration of radiation 
pyrometers; thermocouples and heet-flow meters, 
and further equipment for analysis of gas and carbon 
‘soot samples (including an analytioal balance). 
Finally, it should be mentioned that a small water- 
cooled furnace, which has been in operation for 
several years in the Research Laboratories of the 
Royal Dutch Steel Co. at Delft, has been transferred 
recently to this station. This furnace is piss 
metrically correct model of the oil- and gas- 
furnace, and has been and will continue to be used 
for testing scale effects on flame radiation under 
conditions which can be changed more widely and 
rapidly than is possible with the full-size furnace. 
This model furnace will be erected in a few weeks in 
the pump room, and use will be made of all the 
facilities for control and experimenting which are 
already available. 

Broadly speaking, two kinds of trials will be 
carried out on the furnaces. The first, termed per- 
formance trials, will measure the overall performance 
of the furnaces for different conditions inoluding 
burners, fuels, atomizing agenta, Inlet temperatures, 
eto. and it is exp that this will give results 
leading to immediate improvements in industrial 
furnace design. The second type of trial, known as 
combustion mechanism trials, will consist of system- 
atic exploration throughout the furnace of tem- 
peratures, gas combustion, Boot ita, etc., with 
the aim of providing & basis for a theory of flame 
combustion and radiation. O. A. BAUNDERS 
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THE STUDY OF FAST CHEMICAL 
REACTIONS 


FARADAY SOCIETY DISCUSSION AT 
BIRMINGHAM 


LTHOUGH the word ‘fast’ is a relative term, 
the chemist has a fairly clear idea of what he 
means by a fast reaction: it is one which occurs in 
& time that is short compared with the times required 
for ordinary chemical manipulation. Such 
are ag numerous and as varied in type as the slower 
reactions but have one feature in common—that 
special experimental techniques are required for their 
investigation. These techniques were the subject of 
the Faraday Society Discussion held in the Chemistry 
Department of the University of Birmingham during 
April 7-9. The president of the Society, Prof. 
R. G. W. Norrish, was m the chair, and the meet- 
ing was attended by 280 people, about thirty of 
whom were from overseas. Introductory papers to 
the two sections on gas- and liquid-phase reactions, 
respectively, were grven by Prof. H. W. Melville 
and Mr. R. P. Bell. There were contributions from 
ysicista, chemists and biologista, and a valuable 
eature of the Discussion was that it brought to 
wider notice a number of techniques which, though 
potentially of general application, have been developed 
and used almost exclusively for one fleld of study. 
The diversity of methods described was no leas than 
the variety of fast reactions to which they have been 
applied. The half-times of these reactions cover the 
range from several seconds to 10-4 gec., and nearly 
every conceivable physical property was considered 
as & means of following such & change. 
When the half-time of reaction is leas than a few 
seconds, two difficulties arise in ita experimental 
investigation: first, it is necessary to mitiate the 
change in & time which is short compared with the 
time of reaction, and secondly, a means of following 
the reaction must be found which is of sufficient 
sensitivity and which has a ahort response-time. 
Alternatively, instead of measuring & parameter 
directly as a function of time, the rate of the rapid 
reaction may be arrived at by introducing the time 
parameter in the form of a competitive proces such 
as diffusion or another reaction of known rate. The 
latter method has been most widely used and was 
represented by & number of contributions to this 
Discussion, but there was a sign that the direct 
methods of approach are being more widely applied 
than in the past. 
An obvious way of initiati a reaction is by 
mixing, and when this method is used the tune of 
mixing is the limiting factor which determines the 
fastest reaction that oan be studied. It has been 
mainly applied to liquid systems and is suiteble for 
reactions with half-times greater than about l mses. : 
The original continuous flow method, developed by 
Hartridge and Roughton thirty years ago, which has 
been of such great utility m the study of biological 
systems (F. J. W. ton), has now taken & variety 
of forms. The two liquids may be injected from 
separate containers into the mixing veesel and then 
studied by photoelectric (K. Dalziel) or thermal (L. 
Pearson, B. R. W. Pinsent and F. J. W. Roughton) 
methods as they flow along an observation tube at a 
known rate. In the stopped-flow ‘technique the 
reactants oan be made to impinge on a light piston 
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apparatuses have been made semi-automatic and can 
be accurately controlled by thermostat (E. F. Caldm 
and F. W. Trowse), and by using regenerative flow 
(B. Chance and V. Legallais) the performance may be 
Inoreased by ten- to a hundred-fold without the ex- 
penditure of additional solution. Chance has given 
detailed consideration to the design criterion for 
optimum ormanoe of flow systems. Rapid quench- 
ing, which is frequently a useful technique in slower 
reactions, can also be applied to fast reactions in 
flow systems (B. R. W. Pinsent). <A third modi- 
fication is the capacity flow method (K. G. Denbigh 
and F. M. Page) where the well-mixed reactants are 
allowed to reach a steady state in a vessel. This is 
unsuitable for half-timee lees than about one second, 
but covers a time range where the continuous flow 
methods are leas convenient. A related method is 
the use of the thermal maximum attained in an 
exothermic reaction which is losing heat to the sur- 
roundings at & known rate (R. P. Bell, V. Gold, J. 
Hilton and M. H. Rand). It does not involve a 
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Increasingly disturbed by the heat liberated from 
the reaction (H. 8. Johnston). This is lees serious in 
liquid systems owing to the greater thermal capacity. 
Photochemical initiation has been widely used in 
the study of fast reactions, the rate of the fast 
reaction usually being obtained by a steady-state 
treatment, involving another proceas of known rate. 
A new type of steady-state measurement, in & gaseous 
Photochemical system, :is to observe the ture 
rise, which may be of the order of 0-1 deg. O., by means 
of a fine platmum wire placed a known distance from 
Er ee RE e (A. B. 
ear and J. C. Robb). It has the advantage that 
& rate measurement be made in &bout one 
hosond ao that very ills reaction has. tale place. 
Photochemical methods may also be used to initiate 
a Teaction for subsequent study by direct methods. 
In order to obtain an observable change, flash photo- 
lysis is used, and by this means the intermediate 
free radicals may be prepared in a fraction of a 
millisecond at a concentration hi enough for 
pio observation (R. G. W. Norrish and G. 
Porter). The method has now been hed to 
reactions in solution, in particular to the ion 
and study of the triplet states of molecules which 
are found to have half-lives between 10-* seo. and 
10-* geo. in fluid solvents (G. Porter and M. W. 
Windsor). Here we have a new type of fast reaction, 
which is of very general occurrence and which 
exhibits many unusual features. - 
Another common method of initisting a reaction 


is`to raise the temperature of the reactanta. When. 


this is done by admitting the mixture to a heated 
veæel, about one second ela before & uniform 
temperature is attained, and the method is not 
therefore applicable, in this form, to fast reactions. 
The temperature of & gas may be raised by as much 
as 1,000 deg. C. in & very short time, however, by the 
use of a shock wave. A diaphragm, separating a gas 
at high pressure from the reaction mixture at a lower 
premure, in broken, and after passago of the shoak 

nt the reaction is followed photoeleotrioally with 
& tme resolutión of about 5 psec. (D. Britton, N. 
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Davidson and G. Schott). Here ane is measuring the 
relaxation time which elapses before the system 
adjusts itself to the new equilibrium conditions, and 
& variety of other techniques, applicable to the study 
of very fast reactions, operate on the same principle. 
The gas may be made to flow slowly and isentropically 
through a nozzle and then be rapidly compressed, in 
an obstacle. The 
observed difference between original preasure and 
stagnation preasure is then directly proportional to 
the en gained in the latter compression (8. H. 
Bauer and M. R. Gustavson). Relaxation techniques 
may also be used for thé study of ionio reactions 
in solution where the half-times may be lees than 


form of & rectangular ; 
&ooesmaible to mathemati treatment (M. Eigen). 
The relaxation of the second Wien effect in the 
presence of radio-frequency flelds may be used by 
SE dM UU E ene 
at various frequemaies (R. G. Pearson). 

An unoonventional method of initiating reaction 
is by mechanical activation of one of the reactants. 
This may be brought about by a rapidly rotating 
blade, the molecules being flung from the tip of the 
blade with a velocity I io an energy of 
10 keal./mole (T. H. Bull and P. B. Moon). The 
method requires further development but has 
interesting possibilities. 

Apart from the method of initiation, the principal 
problem of fast reaction studies is to find a suitable 
means of followmg the change. The mam difficulties 
here are twofold: when the response time of a 
detector is increased, its sensitivity is automatically 
decreased’; secondly, fast reactions are always 
accompanied by temperature changes, and indeed in 
the most rapid changes the process occurs virtually 
adiabatically. It is therefore eesential to use a4 
physical quantity which is relatively insensitrve to 

ture, and these are not numerous. By far 
the most useful is light absorption, which oan be 
conveniently followed by photoelectric methods or 
by flash spectroscopy. A second approach, which 
has been used by a number of authors, is to measure 
the temperature rise itself. Several methods of doing 
this have already been mentioned, and a further 
example is the measurement of the temperature 
profile in the reaction rone when one reactant is 
mtrodnced to the other through a jet (D. Garvin, 
V. P. Guinn and G. B. Kistiakowsky). This is a 
generalization of the ‘highly dilute flame’ technique 
of Polanyi and is applicable to reactions other than 
those which show resonance absorption or emission, 
or give solid deposita. 
. Dielectric constant and refractive index are very 
dependent on temperature, but may nevertheleas be 
used as sensitive methods of following rapid chamioal 
change. It is usually found that the temperature 
effect is the greater, and correction is made for the 
effect due to chemical change. By interferometry, 
which oan’ be carried out rapidly using photoelectric 
techniques, temperature changes of 2 x 10~ deg. C. 
can be followed (G. M. Burnett, P. J. Deas and 
H. W. Melville). Nuclear magnetio resonance 
spectroscopy is a method which has not hitherto 
been applied to fast reactions and which appears 
promising. The details of the resonance spectrum 
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are strongly modified when the nucleus m question 
is suffering a sufficiently rapid change in chemical 


environment (R. A. Ogg). 

Conductimetrio using high-frequen 
oscillators, are useful for following ionizable sas 
in solution. At frequencies it is not 
nannies to have electrodes m contact with the 
solution. more rapid recording is posmble (P. J. 
Elving). bancos in rem concentration during AP 
reaction oan be measured by using a rotating 
platinum-wire electrode in conjunction with an 
automatic recording polarograph (I. M. Kolthoff and 
W. L. Reynolds). One of the oldest electrochemical 
methods, which has seldom been applied, is ‘volt- 
ammetry at constant current’ (P. Delahay). It has 
certain advantages over polarography, but both 
methods are limited Gearon ties of theoretical 
analynie of reactions of higher order than the first. 

The older methods of chemical kinetios, where the 
velocities of very fast reactions are inferred from a 
leisurely analysis of the final will oontinue 

to play an important , especially as new tools, 
- as igoto i molecules, become avaiable 
(R. A. Ogg and W. T. Sutphen). With this wealth 
~of experimental method the often-encountered state- 
ment that a reaction was ‘too fast to follow’ should 
disappear from the literature. The only danger 
sg ga cc gt E eas n 
introductory remarks, that one may, become so 
impressed by the gadgetry that one loses sight of the 
n which the gadget was designed. The 
criterion by which any experimental technique 
must eventually be judged is the originality and 
reliability of the information which it provides. 
Gnmonan PoR TER 
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MARINE BIOLOGY IN NATAL 


By ROBERT CLARKE 
Natlonal Institute of Oceanography, Wormley, Surrey 


IKE many other countries since the Second 

World War, South Africa now faces the problem 
of nourishing & repidly imoreasing population. 
Although she has vast tablelands, their fertility is 
menaced by a wi soil erosion, and it is 
natural that South Africa should turn for her protein 
supplies more and more to the resources of BOB. 
On her west coast the oold, productive 
Current maintains extensive fisheries for pil 
hake and snoek, and to the south is the flatfish 
ground of the Agulhas Bank. The demands of research 
and development in these areas may be expected, m 
the future as in past years, to preoooupy the attention 
of the Division of Fisheries, Cepe Town, whose 
research ships have already done valuable work on 
the west and south coasts. On the other hand, the 
resources of the east coast remain practically un- 
known: the seas between Mozambique and East 
London, except for certain excellent studies of the 
littoral fauna, have scarcely been explored by fishery 
biologists or oceanographers. Ib is therefore most 
encouraging to learn that this neglect is shortly to 
Le remiedied by the building of a new and extensive 
marine research station at Durban in the provinoe 
of Natal. Funds for the project are bemg sub- 
scribed by the recently founded South African 
Association for Marine Biological Research’. 

* "South African Association for Marine Biological Research” 

“(Central Press, Durban, 1953). 
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What purely faunistio surprises may await the 
investigator are suggested by the discovery of the 
first colacanth off East London in 1938 and, in the 

year or two, of other specimens in the Mozam- 
ique Channel. from the coalacanth, however, 
the diversity and fascination of the problems awaiting 
solution in this region, co with the scant 
attention it has received, greatly impressed 
during the voyage of the Royal Research Ship 
Wiliam Sooresby in 1950 when, in the midst of a 
whale-marking cruise, the ship conducted a limited 
amount of phical work and I tel 
fishing &croes the Mozambique Channel and in the 
Agulhas Current opposite East London. Because the 
area is extensive, the work of other expeditions, 
valuable, has been no leas incomplete. The 
phioal 
in the 
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wing has been done by 
the Africana from the south towards Durban. The 

fauna of the oceanic region remained un- 
explored until 1951 when the Galathea, by several 
successful hauls in latitudes around Durban and in 
the Madagascar Deep, indicated the scope for work 
of this kind. These fragmentary investigations are 
no more than pointers for an oceanographical survey, 
complete in its widest sense, which the waters cast 
of Africa deserve and which offer a fund of problems 
to the South African Association for Marine Biological 
Regearch.. 

A great deal has yet to be learned about the 
hydrology of the south-east African region. To the 
south of Madagascar the Mozambique Current is 
augmented by another arm of the Trade Wind Drift 
and flows southward, following the lme of the African 
coast, as the warm, swift Agulhas Current. Between 
the main current and the coest there is & minor 
stream of cold water, of variable extent and velocity, 
which, seta to the northward. So far as I am aware, 
E of this 
counter-current, or Ite on the organic pro- 
ductivity of the coastal area. Hydrological survey 
of the oounter-current may also suggest means of 
controlling the banks of shifting sand which are 
caused by this current and which at present are & 
major blem to the engineers of Dur harbour. 
the most interesting yet least understood 
things about the main Agulhas Current is the likely 


accelerated, as by strong winds, so that the denser 
water (which in the southern, hemisphere always 
flows on the right-hand side of a current ) is 
brought to the surface on the inshore aide of the 
current by hydrodynamic forces. Such margmal 
upwelling of nutrient-rich cold water, adjacent to or 
over a coast bank, may be sufficient to morease the 
productivity of waters available for 
Agulhas 
the 


The most obvious biologioel effect of 

Current is the environmental one 

physical and chemical parameters it establishes for 
the fauna, including the economically important fish 
fauna. Temperature is most important. The current 
in the Mozambique Channel has a warm-water fauna 
of Indo-Pacific character. As the current moves 
southward it becomes cooler, approaching the region 
of the West Wind Drift off the extreme south coast 
of Africa. So it happens that the sea off the coast 
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of Natal is a region of transition where Indo-Paoiflo 


forms mingle with elements of the temperate Cape 
fauna. All authorities are agreed that the Natal area 
is very rich in species, and as a transitional region it 
is specially attractive to the taxonomist and ecologist 
and to the scientist interested in problems of evolu- 
tion. Prof. J. L. B. Smith has studied intensively, 
though he would not wish to say exhaustively, the 
littoral fishes of Natal, and Prof. T. A. Stephenson 
and his colleagues have examined the ecology of the 
littoral invertebrates ; but leas attention has so far 
been id to transitional problems in the neritic and 
oceanic faunas which include the actual or potential 
Ge aes of major economic importance. Thus the 

sometimes extends to the Natal region 
and. escena Ga wines, may even appear in great 
shoals. Practically nothing is at known of 
this seasonal invasion. The Cepe moek (T'hyrsties) 
does not penetrate into Natal waters, where the local 
‘moek’ is a species of Soomberomorus; but the 
possibility of exploiting Soomberomorus on a large 


scale might be investigated. 
ios the costis funes uf ia Gr the gianb 


as & food flah. A survey of the myriad shoals 
of flying fish would not only be important in regard 
to the distribution and le migrations of the 
tunny and &lbeoore which prey on them, but also 
would be important im itself, for flymg fish are 
excellent eating and in California and Barbados they 
are fished on a commercial scale. ' 

Any wide survey may discover new fishing banks. 
The search far afleld need not be di Off 
the south coast of Madagascar lies the Star Bank, 
where I have myself hauled the trawl and bean 
impressed by the wealth of fauna: the Star Bank 
certainly deserves a fishing survey. On the coast 
banks of Natal itself there is an abundance of sharks. 
The shark which once existed at Durban 
might be revived if attention oould be gi to such 
problems as ing the liver oil, refrigerating, 
salting and packaging the meat, ing meat 
meal, shark leather and shagreen, dnd ei tag 
these producta. 

Technical probleme of this kind would doubtless 
adeo aicut “aR aaa ee ice Ita 
aquarium also (which be & major feature of the 
building) could be used not only for purely biological 
studies but also for such technical investigations as 
the development of electric fishing methods. 

There may be several potential inshore fisheries 
awaiting the results of survey and research. In South 
p eon hee raat uM unu n 
the Indian Ocean, and the story of their spawning 
migration has still to be told. Pearl oysters oocur 


in the Natal aree and there are possibilities for. 


oyster-farming on & commercial scale. Some ex- 
tremely interesting surveys by Prof. J. H. Day and 
his colleagues have indicated the abundance of 
prawns and fish in certain estuaries on the Natal 
coast. There may be opportunities here for farming 
of a kind which has bean very successful m many 
parts of Asia. Furthermore, the abundant penmid 
prawns (which in Natal take the place of the Cape 
crawfish) are thought to be migratory, and the 
tracing of these migrations may lead to an offshore 
prawn. fishery like that discovered in deep water by 
the late Prof. Johan Hjort and made into a con- 
siderable mdustry in Norwegian seas. 


I 
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Although territorial problema may need to be 
settled, an oceanographical survey which inoludee 
the Modacuacar adde might find the search for quae 
worth while: it is possible that on such islands as 
Europa Island there are exploitable deposits of sea- 
bird guano. 

Whaling is conducted from the Bluff at Durban, 
so the new marine station may expect to have 
excellent ies for research on whales and 
erp d es red das Susp Here 
is & for investigations of great economic import- 
ance, for Durban mostly humpback and 
whales, the life-histories of which are still 1 eotly 
known. Apart from two seasons work by the former 
Discovery Committee's steff in 1826 and 1080, and 
some whale by the Wiliam Sooresby in 
1950, there seems to have been no research on these 
stocks in their migrations along the waters east of 
Africa. 

By establishing the new marine station in & sub- 
tropical area, the South African Marme Biological 
Association reflects that mterest in the ible 
resources of warm seas which since the Second World 
War has led to the setting up of research centres on 
several ope seaboards of the British Common- 

the Colonies. These are government 
eene nins eee ee 
the Durban Station are being raised from the gub- 
scriptions of private citizens. We wish the Association 
well. . 


PURIFIED CASEIN FOR 
NUTRITIONAL RESEARCH 


By ALICE M. COPPING 
Queen Ellzabeth College, University of London 


UTRITIONAL experiments for the past thirty 

scis ey the need 
for & source of protein which is pure and of high 
booa ue pe Ub ee 
casein is the most suitable protein for 
with such small animals as rata, mice and Mua 
such large animals aa pigs. Latterly, it has been used 
also in with mnseota and in microbiological 
studies. Casein is the but not the only 
protein providing the food of the growing calf, and 
its high biological value has been demonstrated by 
Karl Thomas}, by MoOollum*, by Chick and co- 
workers and by many others using various tech- 
niques. It contains all the essential amino-acids 
though the relative amount of the sulphur amino- 
acids is rather low, so that experimental diete are 
more certain to be satisfactory when they contam 
about 20 per cent of casein than if they have less 
than 10 per cent. The low content of sulphur amino- 
acids has to be remembered in choosing the methods 
for purifying oasein, care being needed to avoid 

to them. 

By 1929, when Coward‘ reported the cocurrence of 
a growth factor, different from the then recognized 
vitamins, in light white casem it was known that 
purification by washing and extraction yas essential 
to give a casein that could be used satisfactorily in 
dieta for studying vitamin A and the B vitamins. At 
this point ib is relevant to give some description of 
the types of casein products available for biological 
studies. Light white casein, to which reference is 
made above, is not a true casem but & caseinate 
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formed by treatment of casein with dilute alkali, as 
sodium hydroxide or calcium hydroxide. High-grade 
oeseins for animal diete are generally acid oaseing and 
not casems produced by rennin precipitation. The 
acid caseins may be prepared by natural lactic acid 
precipitation “produced by becterial action in sour 
milk or by the addition of hydrochloric or other acids. 
Acid caseins contain some lipoid substances which 
can be removed by aloohol extraction in order to 
decrease the oontent of fat-soluble vitamins. The 
alcohol extraction process removes only part of the 
vitamin B complex, and further washing with sodium 
chloride solution to remove riboflavin and with 
acetic acid for other B vitamins is necessary to give 
& ‘vitamin-free’ product. It is now known that these 
processes should be undertaken during manufacture 
erably before the curd has been dried. In the 
processing and drymg, careful attention to 
temperature and other conditions is required to grve 
& product that is substantially free of all vitamins 
and that, at the same time, retains ite high biological 
value. 

Before purifled caseins became commercially avail- 
able, research workers purifled their own casems. At 
the Lister Institute a casein suitable for diets free 
from vitamin A was for many years prepared by 
heating t white casein with constant aeration 


obtained by frequent raking of the material in shallow, 


trays in an electric oven at 110? O. The heated casein 
was satisfactory for vitamm A studies, but not for 
work with the vitamin B complex. For. the latter 
purpose the caseinate was subjected in the laboratory 
reoipitation by dilute acetic acid, followed by 
up um and extraction with 70 per oent alcohol. 
The process was very laborious, and preparation of 
eolvent-extrected casein was soon taken over by 
commercial suppliers, and extracted oasems oould 
then be purchased. From 1930, commercial develop- 
mente in Great Britain and in the United States 
provided ified caseins of various grades for 
research ratories. The most satisfactory producta 
were obtained by precipitation of casein at its iso- 
electric point with subsequent extraction and washing. 
Unless all processes were fully controlled, the physical 
pn Ed 
difficult to inoorporate into diete and media. 
As identification of the various members of the 
vitamm B complex progreased, it seemed probable 
that solvent extraction denatured the product m 
some way which affected the growth of rats on highly 
purified diete. The recent work of Hartman, Cery 
and colleagues’, of the U.S. Department of Agri- 
culture, has amply demonstrated the presence of 
components of so-called ‘animal protein factor’ 
in casein which has not been subjected to washing 
or extraction. 

Until the outbreak of the Second World War m 
1939, caseins of guaranteed uu Uber icc in 
Great Britain by Glaxo La 
products inoluded an Tens Extracted’ casein 
suitable for studies of vitamin A and vitamm D, a 
‘Riboflavin-Free’ casem suitable for studies of the 
vitamin B complex, and other grades of oesein 
required for many types of experimental diets. War- 
time difficulties caused a cessation of supplies, and 
by the end of the War all workers in Britain who 
were concerned with biological and miarobiological 
studies requiring purified casein were faced with an 
urgent problem of lies. For & time & highly 

hanes casein was & ble fram the United States. 

was guaranteed to be free from water-soluble 
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vitamins B, O and G (riboflavin) and fat-soluble 
vitamins A and B. It contamed as & typical analysis : 
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N 15 40 oent 
Casein (N x 6 38) 98-35 e 
Ash 0- 


Moisture nos above 5 Š 


It was an exoellent preperation, but was too costly 
in dollars to be long available ; and strenuous efforte 
in Britain and in other milk-producing countries of 
the Oommonwealth, particularly in New Zealand, 
fmally led to an by which Messrs. 
Genatosan, Ltd., & member of the Fison group of 
companies, undertook to prepare & purified casein 
by a process of succeasive treatments with dilute 
Pm inim and sodium chloride. Without use of 
o solvents whioh, rightly or wrongly, was con- 
sidered undesirable, it was i le to obtam a 

uct entirely free from vitamins of the B-complex, 

& suitable specifloation was agreed upon the 
label of & recent batch of Genatosan low-vitamin 
casein reads as follows : 


pom 

Loss at 100° O. Not more than 5 per cent 
Protein (by mtrogen) Not lems 90 oent 

Ash Not greater than 2 per cent 

Aneurin hydroahloride Mot greater than 1 per milhon 
Riboflavin Not greater thah 0 per milon 
Nicotinie acti Not greater than 1 per milhon 
Pantotheme add Not greater than 0-75 part per milion 


special analysis of every batch of 
casein oan be obtained on application to Genatosan 


Laboratory. The provision of such material is an 
invaluable, service for those who require exact 
knowledge of the vitamin and protein content of 
diets and media, and involves greet labour and 
expense which inevitably makes the oost of the 
purified casein high. However, in view of the need 
for precise control of diets in nutritional research 
and especially in experimental studies of the factors 
of the B complex, the outlay must be &ooepted. 

In Queen Hlizabeth,College, for example, we are 
carrying out studies of the nature of growth factors 
required by rats and of the speciflo effects of purified 
diete on their blood picture. The low-vitamin casein 
of Genatogan, Ltd., is proving a satisfactory sub- 
stitute for oaseing previously used, and during the 
past five years has provided a constant source, of 
protein ing consistent biological responses. A 
test of its adequacy haa been carried out by measuring . 
the growth nse over relatively long periods of 
I purified diets complete so far as 


dietary protein was indicated by failure to attain a 
straight line when the logarithm of the weight 
increase was plotted against the reciprocal of the 
time. The use of this method was shown by Oopping, 


Crowe and Pond* to be applicable to testing the 


nutritive value of a number of different caseins. 
Further studies? on the Genstogan product have 
roduoed growth curves which are not significantly 
ifferent from those reported in the earlier paper. In 
experimenta involving deprivation of & aae c uber 
of ihe oaan B ooon ea, duoh uk rO RAS Or 
pantothenio soid, very repid depletion of rate has 
occurred, with development of characteristic signs of 
the deficiency. 

This laboratory is not alone m such studies. 
iion eee soko oni Ic ere 
gurrently appearing in Great Britain to realize what 
@ serious PEOR it would be if any breakdown in 
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the supply of purified casein occurred at the present 
time, when many laboratories are deeply involved in 
nutritional studies that depend basically on the use 
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Young, ML, and Zucker, L, J. Nutrit, 98, 
P. J., and Pond, V. B. G., Brit. J. Nutini., 
A. M. (unpublished results). 


OBITUARIES 


Prof. Sellg Brodetsky 


Smug BRODETSKY was a man of distinguished and 
diversified gifte. His position as Senior Wrangler at 
Cambridge m 1908 showed the mathematical promise 
that was in him as & young man, and he later 
specialized in applied mathematios, particularly in 
aerodynamice, and published much in that field. He 
was & brilliant expositor and teacher on mathe- 
matical subjects, never failing to hold spellbound his 
hearers whether students of pure and applied science 
or people of a more general character. was much 
sought after as & lecturer on astronomy, revealing 
the wonders of the heavens to popular audiances, 
and in this he carried on the tradition of Sir Robert 
Ball, the Iriah astronomer, whose pupil he was. He 
wrote several text-books on mathematical subjeota, 
mechanical principles of the aeroplane, nomography, 
eto.; his biography of Sir Isaac Newton was much 
pried m se E 

To regard Brodetaky, however, solely as & scientific 
man would be to convey little idee of the wider scope 
of his talenta. In addition to mathematics, his main 
Interests were Zionism and the cultivation of the 
Hebrew language as & medium of ordinary inter- 
course among Jews. In pursuance of his dream to 
Boe the Jews established i the traditional land of 
their forbears, he was indefatigable in his labours, 
and travelled by land, sea and air over all the four 
continents, | Ing and expounding his views and 
aspirations for the Jewish people. There would seem 
littl doubt that these years of strain and over- 
exertion led to that ultimate exhaustion which lay 
at the root of his final illness. During these jour- 
neyings the world over, Brodetaky established many 
contecta with numerous nations and 
He did not merely confine himself to Judaiam in his 
wanderings, for he noted intengively systems of 
government, social manners of life, sohool and 
university education, etc. The result of these wide 
experiences was that his contributions to debates on 
educational and academic policy and development 
on the wide soale were recognized as particularly 
valuable. 

Selig Brodetaky was born in Russia, near Odessa, 
into & poor but cultured home. His father was the 
traditional Jew, mighty in the Scriptures and well 
versed in the Talmud. Brodetaky used to relate that 
he was born at midnight and hence could not say 
which of two dates was his birthday. On account of 
the ever-recurrent pogroms against the Jews in 
Russia, his father decided to leave that country and 
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tothe fast End of London, which sewording fo tho 
only place afin = E E dai qu di 
a footmg. He arrived entirely ignorant of 

English language or of English customs, but by grim 
determination he succeeded in getting a foothold. 
He then summoned his wife and four small 
children to join him, and she had to crows Europe 
unaided with a baby girl to be carried m her arms. 
Brodetaky as a child of four years of age remembers 
them hiding in a hen-ooop until a kindly army officer 
signalled to them after nightfall that now was the 
time to croes the frontier; while aroesing, the baby 
in arms started to cry, but her mother pushed her 
shawl into the child's mouth. Ther struggle for 
existence in London during their first -years was 
rigorous, for they lived m a block of buildings sur- 
rounding a oourtyard with twenty families to one 

situated down in the area. All the ultimately 

family had to toil hard for daily bread from 
their childhood days, but they made good in the end. 

Brodetaky was educated at the Central Foundation 
School, London, and by the aid of scholarships he 
entered Trinity Oollege, Cambridge. After being 
placed Senior Wrangler in Part I of the Mathe- 
matical Trrpos, he won & good position in Part IL of 
the Tripos and thereafter studied on the Continent 
of at the University of Leipzig. He joined 
the ma tioal staff of the University of Bristol, 
whence he went to Leeds in 1920, becoming professor 
of appHed mathematios four years later. He left 

in 1048 on his appomtment as president of 
the Hebrew University at Jerusalem, but ill-health 
Bupervened, and he had to resign and come baok 
into retirement in England. He died in London on 
May 18 at the age of sixty-six and is survived by his 
widow, Mania Berenbhim, of Bialystok, and a son 
and daughter. 

In temperament, Brodetaky was & very charming 
man, most obliging in ing with his colleagues 
and ever ready to help & student in financial or other 
difficulties. He leaves a very pleasant memory 
bebind him. Wurm P. MiLNE 


Prof. F. Ll. Hopwood 


THE sudden death on May 2 of Frank Lloyd 
Hopwood is a heavy sod unexpected -blow to his 
many friends all over the world and leaves a con- 
spicuous gap among the pioneers of medical physica. 
lt seems impossible that this large, impressive, and 
yet so friendly figure has passed from our scene and 
will no longer encourage, or perhaps gently reprove, 
the actions of those individuals, single or corporate, 
working in his fleld. 

Hopwood’s goientifle interests were wide—perhape 
even too wide, yet befitting a rapidly growing border- 
line subject where the possibilities of immediate or 
ultimate application of physics to human welfare so 
attracted hrm. First as demonstrator, and later as 
professor of physics m the Medical College of St. 
Bartholomew's Hospital, London, he was active early 
in the radiological fleld; first m the application of 
the then new Coolidge tube and high-tension tech- 
niques and their ilities of use in procuring more 
penetrating and ore more effective X-radiations 
m the treatment of cancer, as well as in the more 
physical studies of radiation dosimetry. Later, as a 
member of the International Commission on Radio- 
logical Unita, he played an important part in the 
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discussions iode dnd Ge ais 
unit of dose. It is also to be remembered that in 
collaboration with such as Strangewa 
Canti and Donaldson at Jua dein ui 
for the physical aepecte of some of the earliest work 
using tissue cultures in the study of the effecta of 
lonizmng radiations on living cells. 

Long an authority in the physical aspecta of the 
use of radimm in the treatment of disease, he realized 
very quickly the importance to medicine of the dis- 
covery of artificial radioactivity, and particularly ite 
production by neutrons, so that it 18 no accident that 
the important Srilari-Ohalmers type of reaction was 
brought to light by those workers in his department. 


The ph -chemical effects of neutron mradiation, 
particularly in respect of biological action, early 
interested him, as may be seen from the Sitvanus 


Thompson Memorial Lecture delivered by him to the 
Institute of Radiology. 

His other main scientific mterest lay in the fleld of 
sound, audible or supersonic. Undoubtedly stimu- 
lated by his work during the First World War with 
the Admiralty Research Station at Harwich when 
he worked on the detection of underwater sound, 


Hopwood built a supersonic generator and showed the 
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destructive power of this ‘radiation’ on such simple 
organisms as Nitella and carried out many experi- 
ments on the subject. This mterest m sound per- 
sisted to the end of his life and, characteristically 
enough, the last conversation I had with him & week 
or two before his death was filled by an account, 
delivered with boyish enthumasm and much dex- 
terous manual demonstration, of experiments he had 
been carrying out at home on the strange and fascin- 
ating to be seen in & Intchen sink in jets of 
water impmging on perforated metal. 

One other aspect of Hopwood’s work must be 
mentioned. He was perhaps at his best as a teacher. 
Lucid, thorough, impressive and enthusiastic, even 
first-year medical students fell under his spell, as well 
they might, for many_of them ‘off stage’ had known 
his fatherly interest in them when as dean he had 
at once admonished and shielded them in their 
misdeeds. 

Hopwood was called on to undertake.much oom- 
mittee work, and mention must be made of the help 
he rendered on their governing bodies to the Physical 
Society, the Institute of Radiology (of which he was 
oe T M 
Empire Canoer Oampaign. . V. MAYNEORD 
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NEWS and VIEWS 


The Queen's Birthday Honours List 

Tse Queen's Birthday Honours List includes the 
names of the following scientific men and others 
associated with scientiflo work : 

Baronet : Sir Russell Brain, president of the Royal 
College of Physicians of London. 

Knights: Dr. A. Chester Beatty, vioe-patron 
(formerly president) of the Royal Cancer Hospital, 
London; Dr. Gavin R. de Beer, director of the 
. British Museum (Natural History); Dr. Ian Cluniee- 
Ross, chairman of the Commonwealth Scientific and 
Industrial Research ir&tion, Australia; Dr. 
Arnold A. Hall, director of the Royal Aircraft Estab- 
lishment, Farnbo ; Dr. Alexander P. Murphy, 

ident of the yal Australian College of 
yaicians; Prof. Francis E. Simon, essor of 
thermodynamics, University of Oxford ; . Thomas 
M. Taylor, principal and vice-chancellor of the 
University of Aberdeen; Prof. Alexander R. Todd, 
m of organio chemistry, University of Cam- 


ridge, and chairman of the Advisory Oounoil on 
Boientiflo Policy. 
O.M.G.: Ivor Bowen, lately head of the United 


Kingdom Ministry of Supply Staff, Australia, now 
principal research and develop- 

R. J. Simmons, 
the Secretary of State 
for the Colonies ; Dr. A. Toppmg, dean of the London 
School of Hygiene and Tropical Medicine. 

C.B.B.: W. G. Alexander, georetary, 
Agricultural Research Council; G. H. Bacon, lately 
director of agriculture, now agricultural adviser to 
the Sudan Government; H. Davis, chief pharmacist, 
Ministry of Health ; Dr. G. E. R. Deacon, director 
of the National Institute of Oceanography, Wormley, 
Surrey; Dr. M. 8. Jones, direotar of the Social 
Rehabilitation Unit, Belmont Hospital, Sutton, 
Surrey; Dr. W. Idris Jones, director-general of 
research, National Coal Board ; R. 8. Marshall, 
inspector-general of Animal Health Bervices, Nigeria ; 
Prof. L. H. Martin, professor of physics in the Univer- 


aity of Melbourne; .K. T. Parker, E A 
molean Museum, University of Oxf V. A. Pask, 
chief engineer, Headquarters of the British Electricity 
ee H. G. Raggatt, secretary of the Depart- 
ment of Nati Development, Australia; Prof. L. 
' Feosenhead, r of applied mathematios, 

Univeraity of ol; D. R. Rosevear, i - 
general of forests, Nigeria; A. E. Russell, 
and ohief demgner, Bristol Aeroplane Oo., Ltd. ; 
H. L. Shrimpton, ohief livestock husbandry advisory 

officer, National Agricultural Advisory Service; H. 
Tongue, chief engineer, Atomio Energy Research 
Establishment, Harwell, Berks; H. L. Verry, 
assistant secretary, t of Scientific and 
Industrial -Research ; J. R. Whinfield, of Imperial 
Chemical Industries, Ltd., for services in the invention 
of "Terylene' ; I. D. Wratten, lately president of the 
Royal Photographic Sooiety of Great Britem ; Prof. 
O. M. Yonge, regius profeasor of zoology, University 
of, Glasgow. 

I.S.0.: J. D. Broateh, director of agri- 
culture (cocoa industry), Gold Coast; G. A. Elliott, 
director of surveys, British Honduras. 


Mathematics at Reading: Prof. E. H. Neville 


Ix July, Prof. E. H. Neville retires from the chair 
of mathematics at the University of Reading, which 
he has held since 19019. His lioations cover & 
wide field of mathematios : in 1022 his ‘Pro 
to Analytical Geometry" gave & consistent logical 
basis to the concepts of space and ideal 
space, and in 1044 & skilful oombination of technique 
and logic in his “Jacobian Elliptic Functions” 
developed beauty and order m a domain which had 

often seemed overgrown with an amorphous welter 
eae Prof. Neville was president of Section A. 
(Mathematics and Physics) of the British Association 
in 1950, and his address, ‘Mathematical 
Notation”, is & penetrating essay towards the study 
of the influence of on the development of 
mathematical thought. He also served for many 
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years on the Tables Committee of the British 
Association, now the Tables Committee of the Royal 
Society, and his own table, “Farey Series of Order 
1025", was the first volume of the Royal Society 
series. The belief that the professional mathematician 
need not concern himself with ical problems 
has never been accepted by Prof. Neville, and he has 
taken a leading part in the work of the Mathematical 
Association in the improvement of the teaching of 
mathematios. In i , the Association’s reporte 
on the teaching in schools owe mush of 
their power and authority to Neville’s committee 
work. He was librarian to the Association during 
1923—53, and ident in 1081. Between the two 
World Wars, Prof. Neville was the British repre- 
pentative on the Central Committee of the Inter- 
national Commission on the Teaching of Mathematics. 


Dr. R. Rado 


Pror. Navia will be succeeded by Dr. Richard 
Rado, at present reader in mathematics in meee 
Collage, London. Dr. Rado, who is forty-eight and 
Hungarian born, studied first at the Universities of 
Berlin and aphasia (Berlin) in 
1988, before going to Oambridge to under 
Prof. G. H. Hardy, where he took his Ph.D. in 1935. 
During 1936-47 he waa on the staff of the Mathe- 
matics Department ab Sheffield, becoming a natural- 
ized British subject m 1940, and m 1947 he was 
appointed to his present post in London. He is at 

t secretary to the London Mathematical 
Bociety, having been a member of the Counoil 
Bince 1948. Dr. Rado has published in all nearly 
fifty papers, many of them very substantial, in 
various learned journals. His mam interest 
has been in general problems of combmatorial 
analysis, and especially in results of the type: "Every 
. random system of some specified class contains & 
highly regular sub-system of some other specified 
olaag", such problems arising in number theory and 
in algebra, and being in any event worth studying for 
their own sake. His work also moludes researches on 
. graphs (one-dimensional topology), affine invarianta 
of convex bodies, ines (he assisted in the 
DD of the book “Inequalities” by Hardy, 

ittlewood and Polya), and tranafinite numbers, 
where properties are sought which reveal differences 
of structure and behaviour of such numbers. The 
high distinction of his researches, the authority of 
his soholarahip and his well-known brilliance as a 
lecturer have all contributed to the powerful influence 
which he has latterly exerted on the development of 
mathematics, particularly in London. 
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Biological Division of the Wellcome Research 


Laboratories: Colonel H. W. Mulligan, C.M.G. 
CoroNxzEn H. W. MoLLIGAN &asumoes on September 1 
the appointment of head of the Biological Division, 
The 
a held, in association with other duties, by 
; rS W. Trevan, who retired in 


1958. 
from the University Ing m In" 


T lonel Mulligan served in the Indian Medical 
peed gor haan ope ep qe rd He was posted 
to its Medical Research Department m 1928 and 
remained in this branch exoept for three years on 


active service during the Second World War, when . 


he ultimately became consultant malariologist, Persia 
and Iraq Command. Among the appointments he 
held in India were those of director of the Pasteur 
Institute, Coonoor, and later of the Oentral Research 
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Institute, Kaseuli, where at an earlier date he was 
in charge of the Serum and Vacome Department. In 
1947 he went to West Africa to create an institute for 
research into all aspeota of trypanosomiasis, both in 
human beings and in domestic animals. This task is 
now completed, and the West African Institute for 
Trypanosomiasis Research is an actively functioning 
and successful organization. Colonel Mulligan is the 
West African representative on the Scientific Counal 
for Africa, a member of the International 
Soientiflo Committee for Trypanosomiasis Research 
and of the World Health Organization Expert Panel 
on Parasitic Diseases. During the past three years 
he has been engaged in planning the co-ordination of 
medical research activities in the Weet African 
Colonies. His efforts in this matter did much to 
pave the way for the imauguration of the West 
African Council for Medical Research, which was 
established by ordinance & few months ago.  ' 


Comptroller-General of the Patent Office : 
Mr. J. L. Girling 


Ma. James LAwRENGH GrgLuisG, who has been 
appointed comptroller-general of Patente, Designs 
and Trade Marks in suooeamion to the late Bir John 
Blake, was born on July 8, 1901, and was educated 
at Eastwood Ho! College, Felixstowe, during 1910- 
14 and at Ipswich Secondary School 1914-18. He 
became a Draper’s Scholar at East London College 
during 1918-21. Ho was awarded a London B.8c. 
degree with second-class honours in electrical and 
mechanical engineering and in his last year studied 
oivil i Mr. Grimg was appointed to 
the Patent oo a8 an assistant examiner in 
November 1921, was promoted to examiner in 1927 
and to senior examiner in 1037. He served in the 
R.A.F. from 1089 until October 1945, leaving with 
the rank of squadron leader. He was promoted to 
the grade of principal examiner in the Patent Office 
in absentia in April 1944 and supermtending examiner 
in April 1950, and was called to the Bar at Gray’s 
Inn in the same year. 


European Organization for Nuclear Research 


TH Organization for Nuclear Research 
is the direct outcome of a general in initiated 
in October 1946 by the Exonomio and ial Oounoil 


of the United Nations into the I of 
United Nations research laboratories. It was estab- 
lished by the convention of July 1, 1953, adopted by 
representatives of Belgium, France, the 
German Federal Republic, Greeoe, Italy, the Nether- 
lands, Norway, Sweden, Switzerland, the United 
Kingdom and Yugoslavia, and will come into force 
when ratified by Switzerland and six other countries. 
A report on this general question was published in 
December 1948, and at a meeting of Unesco in 
Florence in 1950 & resolution was adopted authorizing 
the Director-General of Unesco to inquire into the 
needs and possibilities of such regional research 
centres and to make initial surveys of cost estimates 
and locations. No specific fields of research or regions 
were mentioned in this resolution; but out of it 
arose in 1052 the European Counail for Nuclear 
Research, and two years of work has now led to 
the establishment of & permanent organization for 
nuclear research on a site at Meyrin, near Geneva. 


No. 11. Pp. 26. Paris: Unesco ; London : H.M.8.0., 
1954. ls. net) describes the purposes and resources of 
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this new Orgenisation and includes a clear account 
of the development of this type of mternational 
scientific collaboration and of the. work of the 
European Council for Nuclear Research in drafting 
the convention and organizing other forms of co- 
operation in nuclear research. The cost of the 
activities of the Organization, including construction 
and equipment of the Laboratory, 1s estimated at 
£10 million for the first seven years, towards which 
the United Kingdom will contribute about £2-4 
million. The initial equipment will include & proton- 
synchrotron and & synohrocyclotron designed tô 
produce proton beams of 25 GeV. and 000 MeV., 

. Exoerpts from the convention are 
annexed to the pamphlet. 


Sterolds for Chromatography 


THROUGH the co-operation between a number of 
fine-chemical companies and university laboratories 
m the United States, steroid preparations for use as 
reference standards for paper chromatographic tech- 
niques ‘are now available. This service has been 
undertaken ` by the United States P ial 
Convention, 46 Park Avenue, New York 16, which 
has announced the issue of the first set of twenty-four 
steroids of i rtance for identiflcation purposes. 
Many of these have hitherto been unobtamable from 
commercial sources. The price of the complete set is 
60 dollars ; but the individual steroids oan be obtamed 
for 8 dollars each. They are diluted with talo in the 
proportion of 1: 100, and from this mixture the 
steroid can be readily extracted with an appropriate 
solvent. Most of the steroids contam trace amounts 
of eontaminanta which will not normally interfere in 
chromatographic procedures. Physical data of the 
steroids are set out in an accompanying leaflet, 
which also provides information ooncerning the 
programme of the United States Pharmacopeia 
service. It ia proposed to iasue further seta of steroids, 
and in due course & total of fifty-two steroid standards 
will be available to all perte of the world. 


Optical Soclety of America: Annual Meeting 


Tus thirty-eighth annual meeting of the Optical 
Eastman. 


Society of America was held at the George 

House, Rochester, New York, during October 15-17, 
1953. The meeting was ed by & special viart 
to the Cornmg Glass Works, where more than & 
hundred and fifty members of the Booiety were 
greeted by Dr. E. U. Condon, the director of research, 
and listened to a talk by Dr. W. W. Shaver, the 
manager of the product development division, on 
applied and theoretical glass problems, and to 4 
discussion, by members of the staff of the Corning 
laboratories, on the properties of fused silica. The 
annual banquet was given on the evening of October 
16, at which the Frederic Ives Medal of the Society 
was presented to Prof. H. M. Randall, of the Univer- 
sity of Michigan. At the annual busmess meeting on 
the next day the new officers were installed: Prestdent, 
Deane B. Judd; Vice-President, R. A. Sawyer; 
Secretary, A. C. Hardy; and Treasurer, W. W. 
Graeper. The of the technical sessions 
comprised seventy-five contributed and three invited 
papers. The titles and abstracts of these papers are 
printed in the September issue of the Society's 
Journal (43, 811; 1953), and a brief report of the 
proceedings of the annual meeting in the November 
issue (48, 1126; 1958). The invited papers dealt 
with three-dimensional and wide-angle projection. 
Three-dimensional presentation with polarized light 


NATURE 


June 19, 1954 


esa ae n y E H. Land; 

method of wide-angle photography 
by J. R. Benford; and the cinerama process by F. 
Waller (read in his abeenoe by F. Tuttle). 


Grant-alded Agricultural Colleges In Britain 

lum Minister of Agriculture and Fisheries has 
&ppointed a committee to inspect the grant-aided 
agricultural oollegea, with the following terms of 
reference: ''To examine and report to the Minister 
of Agriculture and Fisheries on the work of the 
grant-aided Agricultural Colleges and to make 
recommendations as to the grants to be made to 
them for the five academic years beginning October 
1, 1954”. The members of the Committee are: Dr. 
K. A. H. Murray, chairman of the University Granta 
Committee; the Han. Mrs. Ralph Assheton, a land 
agent and farmer in Lancashire ; Prof. H. G. Sanders, 
ipe of agriculture, University of Reading; and 

G. A. Nott, a leading Weat Midlands farmer. 


Scholarship Grants for Education In Plastics 


THs trustees of the Plastics Industry Eduoation 
Fund have recently announced that, in addition to 
&lotting £1,000 for the third year m succession for 
training grants to students full time for a 
science degree, £1,000 a year for the next two years 
has been allotted for bursaries for students taking 
the two-year diploma course at The Borough Poly- 
technio, London. This course, which was started last 
September, haa proved very useful in training young 
men wanting to enter the industry. To increase 
facilities for training in plastics technology in the 
Midlands, £1,000 a year for the next two years has 
bean allocated for scholarships to students taking the 
full-time associateship course at the Birmingham 
of Technology. This course has been avail- 
able for some time, and it is hoped that the offer of 
scholarships will induce sufficient students to under- 
take the course and keep rb going from year to year. 


Lady Tata Memorlal Trust: Awards 


Tua following new awards have been made by the 
Lady Tate Memorial Trust for research on leukemia 
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(Fibiger Laboratories, 
Pathological Anatomy, 


In addition, the various awards to the fol- 
lowing research workera, which have previously been 
announced (see Nature, 171, 1098; 1953), will be 
renewed for another year: Dr. F. er- 
Nielsen and Dr. N. A. Stenderup (Aarhus), Dr. J. 
Nordmann and Dr. R. Robmeaux (Paris), Dr. J. 
Kieler and Dr. Ragna Rask-Nielsen (Copenhagen), 
Dr. Astrid Fagraeus and Dr. B. Thorell (Stockholm), 
and Dr. G. Negroni (London). 


Exhibition in Manchester of the North-West 
Branch of the Institution of Electronics 


Tua ninth annual. exhibition of the North-West 
Branoh of the Instatution of Electronics will be held 


.in the Manchester College of Technology (Sackville 


Street, Manchester) during July 14-20 (10 &.m.- 
10 p.m.; exoept July 14, 2.80 p.m.-10 p.m.; and 
July 17, 10 &.m.-7 p.m.). The exhibition will consist 
of two sections: a Bcentiflo and industrial research 
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section, composed of displays rom universities, 
research associations, hospitals, eto.; and a oom- 
mercial section devoted to i uU mur products. 
Altogether there will be displays from more than 
fifty exhibitors. In addition to an extensive pro- 
gramme of lectures and film shows, visits will be 
arranged to the University of Manchester Computing 

t. Exhibition catalogues (le. Od. post 
paid), lecture and film show programmes (44d. post 
paid) and further information are available from the 
honorary exhibition organizing secretary, W. Birt- 
wistle, 78 Shaw Road, Thornham, Rochdale, Lancs. 
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Congress In Leyden of the International Soclety for 
Cell Blology 


Tua eighth congress of the International Society 
for Cell Biology, known as the Cytology Congress, 
will be held in Leyden Ge dug Harvey of 
the preeidency of Prof. ewton Harvey, of 
Princeton University. Full members of the Society, 
and candidates for memberahip approved by the 
International Committee, are automatically entitled 
to attend the congress and to introduce one guest. 
The programme of symposia, at which invited papers 
will be read, will include the following topics : induced 
enzyme synthesis; the formation of the intra- 
cellular matrix in plant and animal tissues; im- 
munobiological concepts of cellular growth and 
differentiation ; biochemistry of gene action ; thyroid 
secretion; nuclear and chromosome structure ; 
mitochondria : cell divimon and mitotic poisons ; : 
morphogenetic interactions between cells; virus 
synthesis; the active cell surface; and submicro- 
Bsoopic structure of cytoplasm. The seesions on 
mitochandria, nuclear and chromosome structure 
and submicroecopic organization of cytoplasm form 
a special conference on the “Fine Structure of Celle", 
held under the auspices of the International Union of 
Biological Sciences. At the general seasions members 
and their guests may contribute pepers on ss of 
their own choosing, and notification should be made 
before July 1. Further information can be obtained 
from the secretary of the Oo Dr. W. K. H. 
Karstens, Botanical Laboratory, Nonnensteeg 3, 
Leyden. 


In conjunction with the congress, the Nahonal 
Museum for the History of Science, Steenstraat 14, 
Leyden, is organizing an exhibition, "From Magni- 
fying Glass to Kya of Science”, to be held during 
June 25-September 19. The exhibits will include 
microscopes, demonstrations of mstruments, draw- 
ings, Manuscripts and portraits, ete., from the period 
of about 1630-1880. A catalogue will be available. 


Colonial Service: Recent Appointments 


THs following appomtments have recently been 
made in the Colonial Service: J. W. Purseglove 
(senior FT officer, Uganda), director of 
botanical gardens, 8 pore; G. D. Shaw (veterinary 
offloer, Nm ear ahief research 
officer, Northern Rhodesia; B. L. Mitchell {tsetse 
entomologist, Nyasaland), biologist, Game and tse 
Control Department, Northern Rhodesia; GQ. D. 
Stockwell, veterinary officer, Tanganyika; E. B. 
Clayton, economist/statistician, Economic Research 
Division, Kenya; W. 8. Foster, soil survey officer, 
Nigeria; R. A. Smart, assistant conservator of 
forests, Northern Rhodesia; J. H. Smith, veterinary 
offüoer, Nigeria; T. F. Twist, rneteorolc (British 
Caribbean Meteorological Service), 
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Announcements 


Sœ Hanorp RoxszB Cox, chief scientist of the 
Ministry of Fuel and Power since 1948, is resigning 
from the public service on June 80, in order to take 
up appointments in the engineering industry. 


Tam Lord President of the Council has appointed 
Sir Hugh Beaver to be chairman of the Advisory 
Council for Scientific and Industrial Research in 
succession to Sr Ian Heilbron, who retires on 
September 80 on completion of his term of office. 
Sir Hugh Beaver, who has been a member of the 
Advisory Council since 1952, is managing director of 
Arthur Guinness, Son and Oo., Ltd. 


AT the University of Cambridge on June 10, 
honorary degrees were conferred on the following, 
among others: Sc.D., Prof. P. M. B. Blackett, pro- 
feasor of physica at the Imperial College of Science 
and Technology, University of London, and Rir 
Charles Dodda, Courtauld profeasor of biochemistry 
in the University of London ; [4#.D., Mise Gertrude 
Caton-Thompeon, known for her work m archeology. 


Pror. J. MoCunn, professor of veterinary anatomy 
in the Royal Veterinary College, London, has been 
appointed acting principal of the College in succession 
to the late Prof. J. B. Buxton. 


Pror. P. Pruvost, director of the Institut de la 
Houille, Paris, and correspondan: for the Mineralogical 
Section of the Paris Academy of Sciences, has been 
elected a member of the Mineralogical Section of the 
Academy in succession to the late E. de Margerie. 


Tus following appointments have been made in 
the University College of North Staffordshire: Mr. 
A. G. N. Flew, at present lecturer in the Department 
of Moral Philosophy, University of Aberdeen, to be 
professor of philosophy; Dr. D. G. Holloway, 
to be assistant lecturer m physics. 


Dr. C. B. B. Dowxxaw, senior lecturer at Bt. 

Thomas’s Hospital Medical School, London, has bean 

inted to the University of London readerahip in 

a a ee tenable at the Royal Free Hospital 
chool of Medicine. 


THe Sports Turf Research Institute will hold & 
silver jubilee conference on July 1 at ita St. Ives 
Research Station, Bingley, Yorks, in celebration of 
ita founding in 1929. Besides the four princi 
lectures of the conference, facilities will be provided. 
for inspecting the work of the Institute, and a 
display of machinery and equipment will be 
Application forms for the conference, to be returned. 
by June 25, can be obtained from the Research 
Station. 

Ir is proposed to institute a international 
award, to consist of a bronze and a scroll, for 

outstanding work in the fleld of venereal diseases and 
non-venereal treponematoses, the award to be 
administered by the World Health Organization. It 
is hoped to collect -anough money to make it an 
annual award, and interested individuals and organ- 
irations are invited to contribute to the establish- 
ment of this special fund, cheques bemg made 
payable to ‘The International Treponematosis 
Award Fund". In Great Britain the temporary 
treasurer is Dr. R. R. Wiloox, of St. Mary's Hospital, 
London, W.2, and in the United States Dr. Frank 
W. Reynolds, of the Saratoga Spa, Saratoga Springs, 
N.Y. 
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PCR ACADEMY OF SCIENCES 
ANNUAL MEETING 


Eb ninety-firs& annual ui of the National 
Academy of Sciences was m Washington, 
c during April 26-28 and was attended by about 
two hundred of the total of five hundred members 
that make up the Academy. the meeting 
five seasions were devoted to the reading of about 
forty papers, and in addition there were three sym- 
ia of invited papers on the following important 
of current scientific interest: structure and 
functions of nucleic acids, under the chairmanship of 
Prof. Linus Pauling (California Institute of Tech- 
nology); the development and significance of high- 
np ae particle &ooelerators for nuclear research, 
under the chairmanship of Prof. I. I. Rabi (Columbias 


University); and scientific saspecta of the Inter- 
national yaical Year, under the 
of President Lloyd V. Berkner (Associated Univer- 


gities, Ino.). Hach year the president of a distinguished 
foreign academy or society is invited to address the 
2d and this year the chief guest of honour 
speaker was Prof. Per Adolf Geijer, 

t of the Royal Swedish Academy of Science 
Ere d MM uu ds 


logical Survey. 

At the mg four awards of the Academy were 
ee we: John J. Carty Medal, to Dr. 
annevar Bush, president of the Carnegie Institution 
of Washington;. Comstock Prize, to Dr. William 
, of the Bell Telephone Laboratories ; 
Elio Medal, to Prof. Raymond O. Osburn, emeritus 
profeasor of zoology, Ohio State University; and 
the Publio Welfare Medal, to Dr. Alan Gregg, vice- 

president of the Rockefeller Foundation. 
The Carty Medal, which was established by a 
of friends of Dr. John J. Carty when he retired 


Bee Greed. Dr Dus, win has been preside 
of the Oarnegie Institution of W n since 1939, 
is distinguished not only for his w a8 & scientist 
surendnou Dul alo Ge aniadiatiaiceton-ai lic 
servant. In particular; he organized the of 


‘Scientific Research and Development during the ' 


-Beodnd World War, which he administered in parallel 
with his responsibility for the development of the 
atomic bomb. 

The Oomstock Prize for advancement of know- 
ledge in electricity, magnetiam and radiant energy 
is awarded every five years from a fund estab- 
hashed in 1907 by Cyrus B. Comstock, a member 
of the Academy. The Prize for 1958 totals four 
thousand dollars and is awarded to Dr. Shockley 
“for his pioneering investigations and exposition of 
electric and magnetic properties of solid materials ; 
in particular for his researches in the conduction of 
electricity by electrons and holes in semi-conductors”’. 
Except for war service, when he was director of 
research for the anti-submarine warfare o ions 
research group at Columbia University, Dr. 8 
working oereer has been at the Bell Telephone 
Laboratories, which he joined in 1986, and his 


researches have led directly to the development of 
the transistor. 

The Elliot Medal, which was established in 1917 ` 
by Henderson Elliot i» honour of her 
father, Giraud Elliot, is awarded annually 
for the most meritorious work im zoology or 
ee EY logy published each year. The award to 

Osburn this year is m recognition of his work 
ee dba: 
prehensive treatise on this complicated gro 
marine organisms which are of soientiflo interest mco 
as living material and in fossil form and as aids to 
geological dating. Prof. Osburn was appointed pro- 
feor of zool and head of the Department in 
Ohio State University in 1917, retirmg in 1942, and 
during 1645-58 he held the 


The award of the Publio Welfare Medal is made 
le by & fund established m 1918 m honour of 


Hartley by his daughter, Mrs. Helen Hartley 
è fign 


the Rockefeller Foundation since 1919, being suc- 
cessively associate director, Division of Medical 
Education; associate director of medical sciences ; 
director of medical sciences ; and, since 1951, vice- 
president of the Foundation. Not only through the 
Foundation but in other capacities as well, Dr. Gregg 
has actively ted in medical education and 
research in the United States and abroad; in sup- 


always been a champion of ‘risk research’. 
chairman of the Committee on Biology and Medicine 
of the Atomic Energy Commission since its organ- 
ization, he has effectively guided the direction of its 
activities in such a way that basio research has 
prospered equally with other research activities, and 
at all times he has stood for freedom in: research 
activities and open interchange of knowledge when- 
ever such freedom and interchange do not jeopardize 
national security. 

The following were elected offloers of the Academy : 
President, Dr. Detlev W. Bronk, preaident of the 


praise, Dr. Willan’ J. Robbins ; Members of 
Comot, Hugh L. Dryden, Robert F. "Loeb, William 
W. Rubey, Wendell M. Stanley and Edwin B. 
Wilson. 
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The following have been elected members of the 
easor of botany, 
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E. C. Bain, vice-president in charge of research and 
technology, United States Steel Corporation, Pitta- 


pet E E E ar bees , 
Purdue University ; J. Bardeen, profeesor of physics 
and electrical I ing, University of Minois; W 


Bloom, professor of anatomy, University of Chicago ; 
M. N. Bramlette, geologist, FE Institution of 
Oceanography, Le Jolla; W. Brode, aasocate 
director, National Bureau of aR. Washington, 
D.O.; M. Calvin, profeesor of chemistry, University 
of California, Berkeley ; B. Chance, director of the 
Johnson Foundation, DuC mgr of Pennsylvania ; 
R. P. Feynman, professor of theoretical physics, 
California Institute of Technology, Pasadena ; 
H. O. L. Fischer, professor of biochemistry, Univer- 
sity of California, vice ee diee 
researah in the physical sciences, Bell Telephone 
Laboratories, Murray Hill, N.J.; J. P. Guilford, 
eee of psychology, University of Southern 
ornia, Los Angeles; N. Jacobeon, professor of 
mathematics, Yale University ; G. E. Kimball, pro- 
feasor of chemistry, Columbia University; W. E. 
Lamb, professor of physica, Stanford University ; 
E. M. Landis, professor of physiology, Harvard 
Medical School; E. Mayr, femaor of zoology, 
Harvard University ; W. F. Meggers, ohief of the 
y Section, National Bid of Standards, 


easor of physics, Stanford University; A. 
etrunkevitch, professor emeritus of zoology, Yale 
University; A. R. Rich, profeasor of pathology, 
School of Medicine, Johns Hopkins University ; 
J. H. Steward, profeasor of anthropology, University 
of Illnois; E. H. Vestine, chairman of the Section 


on Statistical and Anatytical Geophysics, Depart- 
ment of Terrestrial 


prea professor and director, Washburn Observ- 
atory, University of Wisconsin. 

The followmg have been elected foreign associates 
of the Academy: Sir Macfarlane Burnet, director of 
the Walter and Eliza Hall Institute for Medioal 
Research, Melbourne; Albert M. G. R. Portevin, 
consulting engineer, Paris; and Otto Renner, pro- 
feasor and head of the Botanical Institute and 
Garden, Munich. 


REACTIONS OF THE HUMAN 
BODY TO INJURY 


HE British Council has done good service to the 
serious student of disease by bringing 
& number of articles which show very clearly the 
Ing attitude to injury reactions. No longer oan 
this topic be considered as the sole provinoe of 
pathology. Indeed, it is all too clear that no progress 
need be expected unless the attack be planned on 
the widest possible front. The chemist and physicist, 


* British Medical Bulletin, 10, N 1 (1084 72. (Medical 
Dept, Brith Counal, 65 Davies ose tonic: .1.) LBs. 
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the clinician, bacteriologist and pathologist must each 
play his part in the study of what goes on in the 

Injured tissues and of the factors that modify the 

until death or recovery ooours. This 
re-birth of the old doctrine of inter-relationghip 
between oonstitutional factors and local tissue 
response owes a great deal to Sir Edward Mellanby, 
until lately secretary of the Medical Research Council 
and himself an original mvestigator in the fleld, and 
it was & felicitous t to him to write 
the introduction to the British Council’s symposium. 

Prof. Gd. Payling Wright tells a fascomating story 
about tetanus which is largely the oufcome of his 
own recent work. Ingenious experiments have 
chown how tho toxin of tis unpleasant germ reaches 
mE exerts ita effeots at 

of the spinal cord. Prof. Wright 
dotes hos infecta mar ho prevoited and pleads 
for general immunization of ihe y : 

Under the title of ‘Gas "s Prof. C. L, 
Oakley reviews the present-day knowledge of anaero- 
bic infections. His masterly exposition of ther 
genesis shows that changes in oxidative reduction 

tentials, pH requirements and various other 

bances in damaged muscle provide ideal 
conditions for the nourishment and growth of 
anaerobic bacteria. The various toxins manuf&otured 
by these organisms are characterized so far as that is 
possible and their modes of action discussed. In 
this way precision replaces empiricism in the investi- 
gation and treatment of these diseases. 

Dr. J. B. Cavanagh and Prof. R. H. 8. Thompson 
provide much food for thought m ther brief but 
admirable review of demyelmation. They conclude 
that several dissimilar processes, which range from 
déficiency states to anti-cholmesterases, have this 
ooramon feature. The resulta of their further study 
will be awaited with interest, since it is likely that 
here again the enzymic factors will provide the clue. 

An unusual article comes from Drs. J. D. Judah 
and W. G. Spector, who apply modern enzymologioal 
techniques to the diseased cell. Much of this mfor- 
mation is derived from the authors’ original work on 
poisons such as dmitrophenol and carbon tetra- 
chloride, and it would seem that we are on the way 
to resolving the problem of some oell infuries in 
terms of biochemical disturbance. This, too, is the 
mam theme of Dr. H. Cullumbine’s paper on war 
gases, some of which interfere with enzyme systems 
and so lead to permeability changes m the endothe- 
lium of blood vessels and upset fluid equilibrium in 
the body. The latter subject is well discussed by’ 
Dr. F. C. Courtice, who defines the role of altered 
lymph flow from damaged tissues and assesses its 
connexion with hemodynamios and osmotic proper- 
ties of the blood. Dr. Courtice’s point of view recalls 
the Ing attack made about fifty years ago 
by the late Prof. E. H. Starling, and possesses the 
special merit of being based on his own superb 
technique for the measurement of plete flow. 

No compilation on mjury can ect the subject 
of ‘shock’, and in this symposium Stine ee 
to various of this elusive problem. Prof. 
H. N. Green and Dr. H. B. Stoner describe their 
stimulating hypothesis, which links shock with 
carbohydrate metabolism; Dr. R. T. Grant sum- 
marizes his notable clinical studies made during the 
Seoond World War and Dr. J. P. Bull draws upon 
his wide experience in & helpful article on burns. 
Shock naturally raises the question of blood trans- 
fusions, and Dr. R. Bodley Scott deals. with the 
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uie NU e n 
Drury, Dr. P . L. Mollison, Dr. W. d'A. Mayooak and 
Dr. Margaret E. Mackay, review the problems of 
e ids do uu sem 

Finally, W. Ritchie Russell discusses head 
Injuries, with an admirable blend of physiology and 
coe ee ee dpt e due RE 

of these articles is well documented and 
i ee Ke 
well to the fore even when information is soanty and 

tly contradictory. 

solentific editor, Dr. W. G. Spector, is to be 
congratulated on the success of his efforts. 

V. UDALL 


WORKABLE PEAT RESOURCES 
OF SCOTLAND 


ORKABLE deposits of peat, equivalent in 

value as fuel to' twenty years output of coal, 
or 500 million tons, are estimated to be available in 
Scotland as the result of a painstaking inquiry carried 
out by the Soottiah Peat Committee, which had been 
set up in 1949 and reported in 1953*. This &ooeseible 
reserve ies a total area of 1,625,000 acres, 
covered to a depth of 2 ft. of peat, and contains a 
thousand million tons of solid fuel, some 600 million 
tons consisting of moses of which the depth, access- 
ibility and other features make them suitable for 
utilization. In the associated inquiries into the 
winning and utilization of the peat, the Committee 
kept prominently in mind the prospect that ultimately 
much of the land now under peat might be reclaimed 
ics agriculture or forestry. 

a number of European countries, perhaps more 
richly bleased by reserves of than is Scotland, 
pest production has been oped on a considerable 
scale, and mechanical methods of winning fuel have 
been well advanced. The various methods available 
‘were examined by the Committee. Thus, peat pro- 
duced by- automatic plants, with excavators, 
macerators and spreaders for drying, is likely to be 
more expensive than coal in Britain unlees smaller 
E eis machmes oan be made to reduce costs 


tially. 

Hydro-peat—that 18, raw peat disintegrated into a 
slurry by a high-powered water-jet, pumped from 
the bog to a drying field and cut into blocks—might 
have some application 1f a cheap method of removing 
water could devised; but the Committee oon- 
siders that this is nob yet practicable. In the pro- 
duction of milled peat a horizontal cut of about 
$ in. thickness is made, the machine operating on 
the same principle as a motor grass-mower. The 
milled peat, after preliminary ing $n siu and 
harvesting, is taken to a drying and briquetting 
plant. The product has a net calorific value of 
8,000 B.Th.U. per Ib., and is relatively dense and 


transportable. The requires fairly favourable 
climatio conditions for drying, and, acco PE in 
Scotland the number of harvests might be li to 


some 18-20 in a season. The cost is roughly oom- 
petitive with coal ag delivered to power stations in 
the north of Scotland. 

The technical problem of greatest diffloulty is to 
find an efficient and economical means of reduci 
the moisture content of peat from upwards of 90 per 


* Bootiah Home Report of the Bcottish Prat 
mittes, Pp. 6648 pla (London : SO. 1004) Benet. 
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cent in the raw state bo a level at which it can be 
burned. Nearly Trocesses now operating oom- 
d agent ad and gun to do so. This makes 
peat production a seasonal operation with expensive 
seasonal labour. The application of mechanical 
preases was investigated, but it was found that their 
suitability has not reached a scale at which their 
commercial use could be recommended for Scottish 
conditions. Other processes considered include wet- 
carbonizing, de-watermg by centrifuge and electro- 
osmosis ; but they were all found to be leas promismg 
than preasure de-watering. There may, however, be 
Boope for developing some other uses of t in 
association with a fuel and powet plant—for example, 
the production of moss litter, or the extraction of 
waxes. Other processes, such as oarbonization, 
hydrogenation and use as a building material, are 
considered leas hopeful. 

Perhaps the most interesting and novel feature of 
these pioneering efforta has been the application of 
peat firing to the gas turbine used as a power 
generator. The attractive features of the gas turbme 
are the greater flexibility in siting, leas demand for 
cooling water, reduced possibility of damage by 
abrasion from harmful constituents of its low content 
of ash, and greater ilitie of more efficient use 
of the potential heat of the fuel. ‘Thus it may be 
poemible to dry a wet fuel like peat from a higher 
moisture content by the use of the waste heat 
available. 

The closed-cycle gas turbine has been investigated 
by the Scotland Hydro-Eleotrio Board. A description 
is given in the present report of trials with a machine 
of this type, of some 500 H.P. capacity, in which & 
flue-gas drier was incorporated to dry peat from 4 
moisture content of 50-55 per cent to a moisture 
content of 30 per cent, thus enabling it to operate 
ms milled peat or with any of the accepted methods 

reais. arte involving air-drying. 

thor gas turbine, of 760 kW. 08 , operating 
on the open oyole, has been spo by the Ministry 
of Fuel and Power and is already in limited pro- 
duction, and regarded as having reached & stage of 
proved reliability. A rotary louvre drum drier has 
been ordered and should give valuable information 
for application to both the open- and the closed-cycle 
systems. It is estimated that a amall peat-burning 
closed-cycle gas turbine of 2,000 kW. t produce 
power at a cost le with small diesel stations 
of similar output, but the cost would be much higher 
than that of power from hydro-electric schemes. 
On the other hand, once a e peat-fired plant can 
be developed, the Committee considers that important 
economies could t which would enable such a 
lant to produce power at & oost comparable with 
coal-fired steam turbines. Sinoe the report was 
drafted the Hydro-Electric Board and the Central 
Electricity Authority have agreed, with assistance 
from the Government Development Fund, to oon- 
tribute towards the capital cost of establishing a 
2,000-kW. peat-burning unit at Altnabreac, Caithness. 

Meanwhile, investigations are to go ahead on 
de-wa&tering and other methods of peat pun. 
An open-cycle machine of 750 kW. and a large prees 
ordered by the Ministry of Fuel and Power are to be 
included in the developments at the same station. 
Thus Britam has taken the lead m E golid- 


fuel gas turbines. E dice aerae 


ides Aas oe Od An ae 
great interest in & n of other countries, par- 
ticularty Ireland, Sweden and Oanada. 
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Another and perhaps no less significant feature 
of the report is the reference to land development 
following the winning of the peat. The depopulation 
of the Highlands may be attributed to the existence 
of barren areas, costly in the maintenance of socal 
services more abundant in other perte of Britain. 
The conversion of the peat areas to i use 
and afforestation requires, beyond the winning of the 
p Intensive drainage, the oultivation of arable 

ral soil conditions, and the features necessary 
for planting of trees, namely, a suitable subsoil 
and absence of exposure to wind. Thus the Forestry 
Commission estimates that planting an area of 
twenty thousand acres might employ ultimately 
six hundred persons when the forest is in full 
production. 

Thus may be seen the potentialities of a hitherto 
neglected site of natural resources as affected by the 
march of science and engineering. 

R. J. SABJANT 
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CHEMICAL INDUSTRY IN BRITAIN 
DURING 1953 


UPPLEMENTING the report on the chemical 
industry, 1940, published in February 1950, the 
Association of British Chemical Manufacturers has 
now issued a “Report on the Chemical Industry, 
1953"*, based on replies received to a questionnaire 
addreased to its members early m 1958. The present 
report adopts the same definition of chemioal Industry 
as was used in the earlier one: “the manufacture of 
heavy chemicals, industrial gases, fertilisers, dye 
stuffs, medicinal and other fine chemicals, explosives, 
plastics and synthetic resins, but not the ee 
of chemicals to make such pis, as 
ioideg, sheep and cattle adu era 
preparations”. On this basis the db represents 
&bout one-third of the activities covered by the 
definition of chemicals and allied trades used by the 
Ministry of Labour and National Service for its 


For 1952, returns were received from 234 of the 
272 firms that previously reported for 1948, and these 
284 firms employed capital of £406-8 million, com- 
vicia oe ‘6 million in 1948, the capital of the 

firms which failed to reply totalling leas than £6 
million. The total staff employed in the mdustry 
increased from 141,817 to 151,849, the scientific staff 


rising from 6,176 to 7,406, or roughly 20 per cent, 


compared with the forecast of an increase of 40 
cent in respect of chemista, by 1953, m the earlier 
report. Employed capital per employee rose from 
£1,600 to nearly £2,700 at the end of 1952, when 
the expansion sahemes in progreas involved a total 
capital expenditure of £188 million, with additional 
schemes awaiting licences or under consideration to 
the total of £91 million. The I of £11-2 
million on research and development in 1952 &pprox- 
imates closely to the forecast of 32 per cent increase 
in 1948, but the number employed on research and 
development only rose by 8 per cent, from 10,100 to 
10,2914; in the same period the number of scientific 
workers so employed rose from 3,000 to 8,267. When 
the additional laboratories and other experimental 
facilities, for which oapital. expenditure of £6-2 
* Assoolation af Brittsh Repori on the 
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million is in hand, are available, recurrent expenditure 
on research and development will rise to £12:7 
million or almost 50 per cent above that in 1948. 

New producta are being added to the industry's 
selling range at the rate of several hundred every 
year, and production has increased by 29 per cant in 
volume, with 15 per cent for all manu- 
facturing with an estimated mcrease in 
ast Hairs veer Productivity increased by 21 per 
cent on & volume basis and 51 per cent on a value 
besis, these figures being attributed to the increase 
in employed oapital, the i mg use of instru- 
mentation for process control and the application of 
work stady methods. Nevertheless, it has not been 
possible, nor will it ever be, to eliminate importe ; of 
the £49-68 million imported in 1952, £9-3 million 
consisted of potassium compounds and extracts for 
tanning, for which there is no available mdigenous 
supply of raw materials. Drugs, medicmes and 

icinal preparations were imported to the amount 
of £4-54 million, cellulose acetate to £2-38 million, 
sodium compounds to £2-97 million, vinyl resins to 
£1:19, million and synthetic organic dyestuffs to 
20-88 ion. Exports were raised from £88.25 
million in 1948 to £151:7 million in 1952 (£146 
million in 1958) with indirect of chemicals 
estimated at £60 million m 1952, the United States 
of America (£11-07 million) and India (£10-9 million) 
being the largest markete. Exports to all dollar 
markets rose fram £5.62 million in 1948 to £19-05 
million in 1952. 

The difficulties, referred to in the earlier report in 
the execution of the industry’s expansion schemes 
still exist, though they are leas serious. It is much 
easier to obtain the necessary authorization for a 
new project, and the sulphur poartion has been eased. 
The scarcity of scientific and technical staff still 
hampers the development of the industry and ite 
efforts to increase productivity, and the rising costs 
of fuel and transport are seriously affecting the com- 
petitive position of the chemical mdustry and other 
branches of British mdustry in the export market. 
eiae rt claims that there is every prospect that 

ustry will continue to hold its own and expand 

ie epe more particularly the specialities being 

ip dg s d at The industry is also oon- 
fident of ita ability both to meet the new 

mente of Britam’s consuming industries, with their 


changing technologies, and to provide for the changing 
demands in the overseas markets where industrial- 


ization is taking place. 


RECENT ADVANCES IN THE 
CHEMISTRY AND BIOLOGY OF 
THE PTERIDINES 


SYMPOSIUM IN LONDON 


SYMPOSIUM sponsored by the Ciba Founda- 

tion, the twenty-fifth of ita kind, was held in 
London during March 22-25, bringing together for 
fis: second kite debis add bisicauts working in 
the pteridine field. The programme of the sym- 
posium gave equal weight to discussions upon the 
chemical and upon the biological aspects of pteridine 
research, the former being held under the chairman- 
ship of Prof. A. Albert, of the Australian Nataonal 
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University (Dept. of Medical Chemistry, 188 Euston 
Road, London, N.W.1), and the latter under that of 
Dr. W. Jacobson (Strangeways Research Laboratory, 
Cambridge). 

In & series of three papers, Dr. E. C. Taylor, j 
(University of Illinois, Urbana), covered the work of 
his school upon the degradation and synthesis of the 
polysubstituted pteridmes, and upon the elucidation 
of the structure of some pyrimido-pteridines. Pteri- 
dines subetituted in both tho 2 and tho 4-poritions 
oy rn reis DIS EIUMUR undergo ring opening 

2-amino-8-carbamidopyrazines, 
compounds ee as Dr. Taylor indicated, are of 
particular utility in the synthesis of pteridines with 
substituents in the ring different from 
those of the compo degraded. bx an gee 
Intermediate is 2: 4 : 6 : 7-tetrachloropteridine, whi 
ug Bo oes ae A Rr Dri 
teridine and to 5: 6:7 : 8-vetrahydropteridine, 
ich forms 2 : 4-dichloro-6 : 7-diaminopteridine 


and 
and then teridine on treatment with 
ammonia. with the ‘tts-alloxazme’ of Wie- 


land, Dr. Taylor rted that degradative studies 


show it to be a pyrmmido-(5:4:86: 7) and. 
that such compounds oan be obta generally by 
the reaction between a 4: midme and 
alloxan in acid solution. Dr. G. H. (Well- 


come Research Laboratories, New Tork) described. 
the preparation of two tetra-aminopyrimidopteridines 
by aeration of a solution of 2:4: 5: 6-tetra-amino- 
pytimidine. The predominant yellow isomer on 
deamination by nitrous aoid gives. 2: 4:5: 7-tetra- 
ido-(5: 4:6: 7) - pteridine (Wieland’s 
bts-alloxazine), the structure of which has been 
established by an unequivocal synthesis. Mr. G. M. 
Timmis (Chester Beatty Research Institute, London) 
gave an account of further condensed ring systems 
containing the pteridine nucleus, and of de-ara- 
I and de-aza-purines, which have been 
obtained fram the ortho-aminonitroso compounds of 
the benzene, naphthalene, pyridme and pyrimidine 
series. 

Discussing the monosubstituted pteridines, of 
which some forty are now known, Dr. D. J. Brown 
(Australian National University, London) mdicated 
that the study of these compounds has given in- 
formation which is an rtant lement to that 
derived from the investigation of natural and 


groupa which do not give rise to intermolecular 
inding. The compounds of the first class are soluble 
only in boiling water, are stable and possess Paso 
melting or decomposition pointe, while those of 
second class are appreciably soluble in organic 
peu are relatively unstable and melt below 
200° C 

Three unresolved problems encountered in the 
study of monosubstituted pteridines were discussed 
by Prof. Albert. ee ey ee 
base- effect of a methyl-group 
the 4- or the 7-position of the pteridine nucleus ; ae 
second has to-do with the nature of the coloured 
products formed by treating 2-monosubetatuted 
pteridines with mmeral acid; and the third is the 
question of the structural forms of 6-hydroxypteridine 
involved in the slow tautomeriam which is revealed 
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by titration with alkali followed by back-titration 
with acid. 
Dr. H. C. B. Wood (Royal Technical College, 
) reported that the alkylation of 4 and 
7-hy teridine leads to N-alkyl-pteridones, the 
constitution of which has been established by 
degradative studies followed by unambiguous syn- ` 
theses. Similarly, 2: 4-dihydroxypteridine gives 
1: 3-dimethyl-2: 4-pteridone on treatment with 
methyl te, but, as yet, the attempted alkyl- 
ation of 2- and 6-h xypteridme has not been . 


of the 
hydroxy- and. a pteridines and the available 
N-methylpteridonee that the h beri- 
dines normally exist in teridone form, the 
spectra of the amino- and yl&mino-pteridineg 
mdicate that thie aminopteridimes exist in the. trus 
amino form. 

Dr. G. B. Elion (Welloame Research Laboro 
New York) deeoribed the preparation and properties 
of 7-pteridones substituted in the 8-position with a 
hydroxyethyl-group, oompounds which had been 
prepared because af the possibility that pteridmes 
may oocur in Nature as 8-substituted sugar deriva- 
tives, analogous to the E nucleosides. The 
yellow pigment isolated the sepia mutant of 


Mc c uc E 
a l&otyl group. 

Prof. M. Polonovaki (Faculty of Medicine, Paris) 
gave an account of the isolation of the pigments 
xanthopterm, leuoopterin and tsoxanthopterm, from 
the organs of various insects, such as Gonopteryz and 
Bombyx, by means of chromatography. 


Busnel (Laboratory of Acoustic Physiology, Jouy- 
en-Joeas) suggested that these pi ts are the 
end-products of the catabolism folic acid-like 


precursors, as they are always accompanied by 
mixtures of blue fluorescent substances akin to 
pteroylglutamio acid in the wing scales of the Lepi- 
doptera. In the metabolically active cells of 

mort, pteridines of the d uh nu tieu 
fluoreecy&nine, are found much more 

than derivatives of the xanthopterin qu; indeed 
the presence of fluoreecyanine has been 

by electrophoresis and chromatography, in the ovule 
and the egg of the maseot, and in the chrysalis at 
successive stages of histo and 
immediately after eclosion. The fluorescyanine 
isolated by Prof. Polonovski and Dr. Buanel was 
shown by Dr. F. Korte (State Chemical Institute, 
Hamburg) to be a mixture of tsoxanthopterin and a 
small amount of a substance believed, on 


compound of this structure showed complete lack of 
identity with the minor constituent of fluorescyanine. 
A ts to elucidate the constitution of urothione, 
din ur-oontaining pteridine isolated from uriné, 

eacribed by Prof. R. Tachesche (State Chamiocal 
The present evidence of 


sees ts, 
with spectral data, suggest that urothione oonzsista 
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of a dihydrothienyl-(2 : 8:6: 7) -pteridine nucleus 
substituted in the dihydrothiophen ring with a glyool 
and a methylthio-group, and in the pteridine ring 


American Cyanamid Co., New 
Jersey) gave an account of the synthesis of a series 


of 2-sulphonamido-4-hydroxypteridines, compounds 
which had been prepared with the view of combining 
the biological activities of the pteridines and the 


sulphonamides. Neither these 


acid group had been replaced by 
amide di displayed. important biologioal 
activity. 2: 4-diammopteridines, substituted in 
tho 6- and T-positious with alkyl or ary groupe, war 
reported by H. O. J. Collier (Allen and Hanburys, 
Ltd., Herta) to antagonize citrovorum factor and to 
do Bo competitively over a limited rango of con- 
centrations. It was that this property is 
the besis of the other biological actions of the 
2 : 4-diaminopteridines, namely, the antagonism of 

pteroylglutamio acid, digi Sor with sulphonamides, 
inhibition of the growth o Streptococous and other 
micro-organiams in culture, suppression of infections 
of these organisms in laboratory animale, and croee- 
resistance with proguanil and pyrimethamine. How- 
ever, Dr. Hitohings pointed out that in lactobacilli 
2:4diaminopyrmmidimes and condensed 
containing the 2: 4-diaminopyrimidine moiety (in- 
cludmg 2: Panaon) inhibit growth by 
interfering with an earlier stage, namely, the con- 
version of pteroylghitamio acid into the oitrovorum 
factor. | Antithymines and antipurines, such as 
5-bromouracil and 8 respectively, 
markedly potentiate the antifolio acid activities of 
these compounds, suggesting that the latter interfere 
also with the synthesis of thymine and purines. Dr. 
D. J. Hufohison(Meruoral Canin for Cancer nnd 
Allied Diseases, New York) reported that the 
formation of citrovorum factor fram pteroylglutemio 
acid is inhibited in Streptococcus by amethopterin, 
and that & mutant strain has been produoed which 
is resistant to such antagonists. The growth of the 
mutant stram is greatly stimulated by natural 
purines and is inhibited by 6-mercaptopurine, a 
compound effecting a metabolic interference different 
from that of the folio acid nists. 

Discusamg the metabolio relationships between 
p-aminobenzoio acid and folio acid in micro-organiama, 
Dr. D. D. Woods (Bioahemistry Department, Oxford) 
indicated that folio acid does not render all o 
insensitive to sulphonamides, nor does it invariably 
replace p-aminobenzoio acid in promoting the growth 
of organisms the latter. Thus it is possible 
that none of PEEN forms of folio &oid is a 
direct Intermediate on the metabolic pathway from 
p-ammobenzoic acid to coenzyme F, and that some 
organisms are able to convert known forms to inter- 
mediates on this pathway, while othera can do so 
only at & low efficiency or not at all. Dr. R. H. 
Ninmo-Smith (Biochemistry Department, Oxford) 
discussed the function of folic acid in the bi 
of purine derivatives, suggesting that folio acid is 
involved in the introduction of the O, and perhaps 
the C, atom of the purine skeleton. The suggestion 
was based upon the observations that the riboside of 
4-amino-5-carboxamidoimidazole accumulates under 
conditions where the microbiological synthesis of 
folio aoid is defloient, and that purines have a ' 
effect upon the concentration of folic acid needed to 


support the full growth of micro-organiams requiring 
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this factor. Moreover, the free carboxamide supports 
the growth of & variety of micro-organisms EREN EE E 
& nutritional requirement for purines, 

carboxamide gives rise to labelled adenine and other 
purines in both micro-organisms and mammals. In 
discussion, Dr. ttahi described Greenberg’s 
recent work which shows that folino acid with 
carbon-14 in the formyl group, when converted into 
an active form by pigeon liver or by adenosine 
triphosphate, quantitatively transferred the radio- 
active carbon to the 2-position of the purine 
akeleton, even in the presence of excess non-labelled 
formate. 

Dr. M. Webb (Strangeways Researah Laboratory, 
Cambridge) reported that folio acid antagonists 
retard the growth of mioro-organiams and give rise 
to populations composed of filamentous cells which 
are depleted of deoxyribonucleic acid. The addition 
of thymine with the antagonist to the growth medium 
prevents the formation of filamentous cella and 
restores the cell deoxyribonuoleio acid level to normal. 
lt seems, therefore, that folic acid antagonists 
decrease the rate of deoxyribonucleic acid synthesis 


. in micro-organisms, and so inhibit the division of 


nuclear material and the division of the oell. Dr. 
G. W. Kidder (Amherst College, Massachusetts) gave 
an account of the effect of folic acid analogues upon 
the growth of Tetrahymena, a ciliated protozoon 
possessing an absolute dietary requirement for folio 
acid. The multiplication of this o ism 18 inhibited 
by folic acid analogues in which substitutions have 
been made on the ring the inhibition of 
growth being reversed by folio acid, but not by any 
combination of and pyrimidines. The 
organism cannot utilize folic acid analogues in which 
the glutamic acid residue has been replaced by 
another amino-acid, mndioating that it cannot hydro- 
lyse the bond between the p-aminobenroio acid 
portion of the molecule and the amino-acid residue. 
Dr. W. Jacobson described the accumulation of 
cells at the metaphase stage of division in the bono 
marrow of leukemic patients or leukemic mice 
treated with folio acid antagonists. The inhibition 
of cell division is reversed by the citrovorum factor, 
but not by pteroylglutamic acid, demonstrating that 
the oells cannot utilize or convert pteroylglutamio 
aoid itself. Accordingly, it seams that folio acid 
antagonists replace the citrovorum factor within the 
dividing Sella: and that the citrovorum factor per- 
forms & vitally important function during the few 
mmutes of the transition from the metaphase to 
anaphase stages of mitosis. Similar biological effects 
of the folic acid an nistg were repo by Dr. R. 
Bellairs (University College, London) with referenoe 
to the embryonio development of the chick. The 
treatment of chick embryos with aminopterin or 
amethopterin during gastrulation brings about & 
olumping of the chromosomes at the metaphase stage 
of oell division, and leads to a retarded, abnormal 
growth which is manifest notably in a failure of the 
neural plate to close dorsally and of the foregut floor 
to close off ventrally. Normal embryogeny is observed 
when the citrovorum factor is injected simultaneously 
with the folic acid antagonist, but not when pteroyl- 
glutamic acid is injected with the antagonist. 


Prof. A. Haddow (Chester Beatty Research 
Institute, London) reported that xanth brings 
about & marked increase in the size of the kidney of 


the rat, an increase caused by a greatly increased 
rate of mitosis leading to excessive but perfectly 
normal cell-division in the kidney tubules. Dr. 
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Jacobson described a yellow pigment, isolated from 
the atgentafiine cells of the mammalian intestinal 
mucosa, which possesses a fluorescence spectrum 
I similar to that of xanthopterin m regard 
to both the position and the mtensity of the bands. 
Aooordingly, it is of some interest that the argent- 
affine cells have been found to be much reduced m 
number in certain types of megaloblastic anemias. 
ing the incidence of megaloblastio ansmia in 
India and Britain, Dr. R. H. Girdwood (Medical 
t, University of Edinburgh) related the 
higher moidence of the disease in India to the lower 
folio acid content of the average Indian diet. How- 
ever, the relation between the disease and folio acid 
i is not & simple one, for it is possible to 
have oases of megaloblastic anemias associated with 
Intestinal tion of folio acid, without 
vitamin B,, depletion, and yet have a normal 
excretion of folio acid after the injection of a teet 
dose of pteroylglutamio acid. With reference to this 
problem, Dr. E. M. Coates (National Institute for 
Research in Dairying, meang ) rted that 
vitamin B,, does nob alleviate folio seid apenas 
in chicks, nor does folio acid reduce the vitamin Bi, 
requirements of the chiak. 

Dr. J. Coleky (Maimonides Hospital of Brooklyn, 
New York) gave an account of the case histories of 
several leukemic patients treated with folic aoid 
antagonists. Continuous treatment with the antag- 
onists over a period of months was led, i 
five out of six cases, by a disturbance 
functions, 
fibrosis of the liver. Dr. Co 
production of & folic acid deficient state by means 
of the antagonists may cause injury to the liver by 
interference with the normal metaboliam of choline, 

In opening the symposium, Prof. Albert paid a 
tribute to the discoverer of the natural pteridmes, 
Gowland Hopkins, whose work was also appraised 
by Dr. Jacobson at the end of the final seesion in & 
general review of the achieved in the 
-pteridine fleld. At the close of the symposium the 
members expressed their appreciation of the work of 
the director of the Ciba Foundation, Dr. G. E. W. 
Wolstenholme, and of his staff, who, by their efficient 
organization, had materially contributed to the 
succeas of the conference. S. F. Mason 
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PLEISTOCENE GEOLOGY OF 
BRITAIN 


ATA of a novel and ourious kind provide, in the 
words of Mr. R. Q. Carruthers, an i tation 
of the British boulder clay deposits which differs 
radically from that hitherto current. The ‘orthodox’ 
scheme, with its multiglaciation and interglacials, is 
al ther m a booklet entitled ‘Glacial 
Drifta and the Undermelt Theory’’!. Instead, all the 
British tills and many of the accompanying glaci- 
fluvial deposits are explained as an ''undermelt" 
product of one great glaciation, and “changes of 
some moment are in the conventional 
North European scheme, which brings a long-sought 
harmony into its relations with the Alps on one hand 
and Britain on the other’. 
This contribution of Carruthers to Pleistocene 
geology is remarkable in several respecte. Not only 
does it do away with the views developed by other 
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authors and proposes a new scheme of correlation 
between northern France, the Thames, East Anglia, 
Denmark, north Germany and the Alps, but also it 
raises & serious question. of scientific method, which 
deserves to be noted here. 

Re on certain observations of the effects of 

ial melting, the author develops his ‘under- 
melt theory’. Subglacial melting and shear-structures 
have for many years been known from the Scandin- 
avian area of glaciation, though Carruthers was 
probebly the first to note some of them in Britam. 
Moreover, he undertook to explain many other 
observations by means of this same phenomenon’, 
and he eventually convinced himself that the various 
sheets of moraine in Great Britain .all belong to the 
game glaciation. In doing so, he lied the inter- 
pretation he gave to a small set of o tions to & 
wide fleld (now 1 ing the whole of the 
formerly glaciated part of Britein) and he was happy 
to find that the sequence of Pleistocene deposits 
ue arpa much -simpler if monoglaciation was 
opted. Multiglaciation is attacked by saying that 
in Britam the sequence can be m ted mono- 
glacially. With this most workers in the field of 
Pleistocene geology are compelled to disagree, for 
reasons that are not mentioned by Carruthers and, 
judging from the list of references, were perhaps not 
known. to him. 

But grantmg that this ‘undermelt theory’ is 
possible, there remains to be aasessed its degree of 
probability. This Carruthers does not do. The new 
1 le' i tion of the sequence of tills is, 
without any discussion of the conclusions of earlier 
authors, regarded as probable, nay, even as the only 
sound one. In ing the possible as probable, 
Carruthers does not alone. It is a tendency of 
many scientific writers, which must be regarded as 
decidedly harmful. The valuable work of earlier 
authors which led to different conclusions is not 
refuted, but simply remajns unoonsidered, and the 
new theory can thus be made to appear in a spotless 
garb. Readers who are not themselves experte in the 
fleld will thus be misled mto believing that the theory 
propose is the only one worthy of consideration. 

the point of view of scientific method this is & 
lorable way of presenting scientific interpretations ; 
Boientists should discuss in their publications the 
reasons for considering ther own hypothesis or theory 
more probable than others previously put forward. 

When Carruthers undertakes to fit his British 
monoglacialiam in with the Oontinental chronology, 
he finds “at long last, . . . re-advanoes and mter- 
glacial periods proved beyond & shadow of doubt". 
Tt appears that it did not oocur to him that this 
multiglaoialiam of the countries from France to 
Denmark, the nearest neighbours of Britain, renders 
his British monoglacialiam improbable. He goes to 
some length in determining the age of the Eem Sea. 
This effort is conmderably out of date, the latest 
publication quoted being more than twenty years 
old, while several treatises in English, French and 
German are available from which the neceasary 


generally placed between Elster and Saale, it is the 
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second interglacial of the Pleistocene on this count, 
the first represented by very few sites on the 
fringe of the vian glaciation area. The Eem 
phase belongs to the last in in the climatic 
pense and is placed by Wol t, the foremost 
authority on Germany, between Warthe and Weichsel. 
(This is the Last Interglacial in Woldstedt’s chron- 
o , since he now regards Warthe as an after-phase 
of e. The uncertain position of the /arthe 


Mining h Laa a oon- 
tradioted by the evidenoe, and the flora which, apart 
from Brasenia, included the walnut and Thuya in 


Central ntral Europe, is definitely warm. 
lds that “‘once established, the appli- 


cation of this scheme to the Alps on the one hand 
and to Britain on the other presenta no difficulty ; 
all goes smoothly from the start”. Again, the smooth- 
ness ia the ineviteble result of the neglect of other 
workers’ labours. Elster the First Glaciation 
of the Scandmavian sheet (which according to several 
workers it was not), it is equated with Alpme Gunz, 
and Saale with Alpine Mindel. This suggestion will 
find no followers in either North Germany or the 
Alpe, for reasons which have been amply published. 
The correlation of Saale with Riss of the Alps is 
regarded as sound by all who have worked on this 
problem in the fleld. 

Moreover, the lengths and temperatures of the 
interglaoials were not as Carruthers considers them 
to have been. According to him, “both the First and 
Last Interglacial, while having their warm spells, were 
predominantly cold periods; the middle one waa 
warm, more so even than today, and only at the 
close did it turn oool". While the second half of this 
statement agrees with the evidence in a broad sense, 
the First and Last Interglacial cannot be called 





m ed cold periods. That is amply shown 
their faunas, which comprise frost-sensitive 
landa like hippopotamus and the e in 
Western , but above all by the fossil soils of 
the European ons belt. It is impossible in this brief 
discussion to present the evidence in full‘. The Last 
Interglacial, for example, was warm enough m 
northern France to lead to the formation of sub- 
Mediterranean brown-earths. Correspondingly, there 
were large islands of chernozem in the Mainz basin, 
south of the Hartz Mountains and m Bohemia, 
Moravia and Lower Austria’. At the same time, the 
Strombus fauna indicates warmer conditions in the 
Mediterranean and the Eem fauna similar conditions 
m the Atlantic. 

A farther complication adds to the difficulties in 
Carruthers’s scheme. The glaciations were not simple 
oold periods but groupe of phases separated by short 
interstadials, during which the climate quite often 
became temperate again. Similarly, the mterglacials 
were interrupted by cool phases. The existence of 
such minor phases is universally accepted on the 
Continent, and they cannot be disregarded in 
attempts at oorrelation. The picture that has 
emerged for the Last Glaciation, and which was 
discussed at great langth at the congress last year of 
the International Association on Quaternary Research 
(INQUA) in Rome and Pisa, and afterwards at the 
meeting of the German section in Stuttgart, is ahown 
in the acoompanying table. 


There was general agreement that between phases 
here called Last Glaciation 1 and Last Glaciation 2, 


there intervened an interstadial with fully temperate 
conditions, so that Last Glaciation 1 can, if one likes, 
be regarded as an independent glaciation. No general 
agreement has been reached yet, however, about 
nomenclature. The system used by me is a 

e n cm D In 


the Alpine foreland, the geological surveys have 
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called Last Glaciation 1 'Jungrime", while the same 
eee ee E 
north Germany, it is conceivable that the i 
pendent position of Warthe may lead to ite correlation 
with this 'Jungriss", with an interstadial of inter- 
glacial character following and the Last Interglacial 
(with the Monastirian sea-levels of 18 and 7:5 m.) 
I That this intergtedial was actually 
as as & full in ial is confirmed by ite 
independent fossil shore-line, which lies at about 
b m.’. 
. The picture of fluctuations of the climate during 
the Pleistocene, therefore, is of great complexity, 
and many years wil pass before the sequences found 
even in Huropean countries can be oorrelated m 
detail, But no correlation can afford to neglect the 
minor oscillations established in so many localities, 
and one is glad to notice that to the expert it becomes 
increasingly difficult to mistake one of the major 
interglacials for another. F. E. ZHUNHB 
1 Carruthers, R. G., “Glacial Drifts and the Undermalt Theory". Pp. 
(Harold HI] and Bon, LiL, Newoastle upon Tyne, 


2 Carruthers, R D., Quart. J. Geol. Soo. Lond., Ob, 200 (1089) ; Proc. 
Forks. Geol. Soc., 97 (2/3), 43, 120 (1948). 
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RANGE — ENERGY RELATION IN 
NUCLEAR TRACK EMULSIONS FOR 
PROTONS OF ENERGY UP TO 
21 MeV. 


By Da W. M. GIBSON 
Physics Department, The Queen's University, Belfast 


D. J. PROWSE 
H. H. Wills Physics Laboratory, University of Bristol 
AND 


Pror, J. ROTBLAT 


Physics Department, Medical College of St. Bartholomew's 
Hospital, London, E.C.l 


HOTOGRAPHIO emulsions are being used to an 
increasing extent for accurate measurements in 
nuclear physics. It is therefore important that the 
relation between the energy of a particle and its 
in an emulsion of specifled moisture content 
should be known precisely over as wide an mterval 
of energies as possible. 

The first range — energy relation for concentrated 
emulsions was given in 1947 by Lattes, Fowler and 
Cuer! for protons of energy up to 18 MeV. Many 
measurements have since been made, however, and 
it has been realized that atmospherio conditions can 
affect the amount of Ds ue emulsion, SE 
varying the stopping-power. It become usual 
quote the range — energy relation for dry emulsion, 


-+ 
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the term ‘dry’ indicating not that water was entirely 
absent, but that the emulsion has been kept under 
vacuum for long enough for ite moisture content to 
approach & constant value. According to the inform- 
ation supplied by Ilford Ltd., this value is about 
0:08 gm. of water per o.c. of emulsion; this gives an 
emulsion of density about 8-04 gm.jo.c. tblat* 
has given & relation for dry emulsion for proton 
energies up to 15 MeV., Catala and Gibeon! for 
energies up to 16 MeV., and Bradner, Smith, Barkas 
and Bishop‘ for energies up to 40 MeV. The last, 
however, do not claim great accuracy because of 
incomplete control of the moisture content. 

The present results have been obtained from a 
series of measurements on two of protons 
from each of the reactions 1*O(d,p)'O and '*O(d,p)!*C. 
The reactions took place in oxygen and acetylene 


Powell and Rotblat’. Before exposure, the plates 
(Ilford 02) were dried by evacuation in the presence 
of phosphorus pentoxide, for a mmimum period of 
12 hr. in the oase of emulsions 400 microns thick, or 
6 hr. with emulsions 200 microns thick. They were 
then transferred rapidly to the sosttering camera, 
which also oontamed phosphorus pentoxide; the 
camera was evacuated for a further period before 
being filled with the appropriate pure dry gas. 


RaANgr-MamwmzQr RELATION FOR Photons IK ILFORD O02 HuuLEIOKX 
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The ranges were obtained by microscopic examina- 
tion of the plates ; small corrections were made for 
the effect of the gas traversed before the emulsion 
was reached, and for the foresho ing of the tracks 


track, but it is not usual to make any allowance for 


i been oonsidered else- 
where’. 
The were obtained from the known 


the energy of the incident deuterons. The Q-valuee 
used’ were 1:018 and 1.048 MeV. for !*O(d,p)'O 
and 2-723 and —0:368 MeV. for !10(d,p)!*O. The angles 
of emission were known accurately from the map of 
fiducial points! giving the co-ordinates of the area 
scanned on the plate. The energy of the incident- 
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deuterons was found from the range of the elastically 
scattered deuterons, with the aid of the range — energy 
relation of Rotblat’. Most of the deuteron i 
meesured were of the order of 18 MeV., and the range 
of a 10-MeV. deuteron is twice that of an 8-MeV. 
Eo The preeent results are therefore based on 

tblat's figures in the region of 8 MeV.; since this 
pert of the range— energy relation is known 
accurately, there oen be little uncertainty in the 
results. i 

A least-squares method was used to find the simple 
power law which fitted best to the new results and 
also to the given by Rotblat for energies 
greater than 7 MeV. All the groups of measurements 
were found to be mutually oonsistent, the mean 
deviation of the seventy individual measurements 
from the best curve being 0-6 per cent in energy. 
Over the limited region between 10 MeV. and 21 MeV., 
the range — energy relation oan be represented by the 
formula 


E = 0-2487 Reser, 
E being measured in MeV. and B in microns; there 
is no evidence for a departure from this relation 
greater than the j error. At lower 
energies we assume almost identical results of 
Rotblat, and Catala and Gibson, to be oorrect. 
The results are shown in Fig. 1, but for the oon- 


venienoe of readers the final relation from zero to . 


900 





1,200 


1,000 1,100 


Microns (I) 


of range—energy relation: -o-, results from the reaction !'*O(d,p)'O; "d eni 
give an Indica kon of the uncertainty m range from 
The straight hne represents the relation E = 0-2487 R* =n 


21 MeV. is given in the form of a table. The probable 
accuracy of the energies is about 0:3 per cent. For 
ranges greater than 800 microns the energy values 
are about 0:5 per cent greater than those given by 
Rotblat and by Catala and Gibson, and they are 
more than 1 per cent greater than those given by 
Bradner et al.4. There is good agreement with the 
results of Panofsky and Fillmore’ in the region of 
700 microns. Agreement with the theoretical curve 
obtained by Vigneron’ is, however, not very good. 

We wish to thank Profs. C. F. Powell and W. E. 
Burcham for their interest and assistance, Mrs. 
B. M. Herman, Miss 8. Dennison and Miss J. Holmes 
for much of the mi Mr. R. G. Free- 
mantle and the staff of the Birmingham cyclotron for 
hel in the exposures, and the Nuffleld | Foundation 
dd Department of Saientifio and Industrial 
Research for financial assistance. [March 24. 
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* Botbist, J., Nature, 186, 357 (1960) ; 167, 550 (1961). 

* Catala, J., and Gibson, W. M., Nature, 167, 551 (1051). 

* Bradner, H., Smith, V. kL, Barkas, W. H., and Bishop, A. B., Phys. 
Re. 77, 462 (1050). 
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' A]zenberg, F., and Lauritsen, T., Rew. Mod. Phys., 94, 511 (1061). 
* Panofsky, W. E. H., and Filbnore, F. P., Phys. Ree., 70, 57 (1050). 
* Vigneron, L., J. de Phys. of ie Rad., 14, 145 (1063). 
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LETTERS TO THE EDITORS 
The Editors do not hold themselves responsible 
for opinions expressed by their correspondenis. 
No notice is taken of anonymous commmamications 


A Method for the Measurement of the 
Distance of Radio Stars 

THe existence of & large number of discrete sources 
of extraterrestrial radio radiation (radio stars) has 
now been established. For the majority of the 
sources there 18 no information about their distance ; 
only a few have been identifed with celestial objects 
observed photographically. Attempts to measure the 
radio parallax of the sources have been made by 
Ryle!, Milla and Thomas? and Smrith*. These experi- 
mente failed to measure any parallax and could only 
establish that the radio stars were at a distance 
greater than 4 perseo. The present communication 
describes a new method for the measurement of the 
distance of radio stars m the Galaxy, and gives pre- 
liminary results for the two intense sources in Cygnus 

The method depends upon the absorption of the 
radiation from the radio stars by interstellar hydrogen 
at a frequency of about 1,420 Mo./s., corresponding 
to the spectral line of the ground-state of the neutral 
hydrogen atom‘. If the radiation from the aquroe 
traverses neutral hydrogen in the Galaxy, it will 
suffer absorption at the line frequency, whereas ita 
emission at neighbouring frequencies will be un- 
affected. The.method assumes that the spectrum 
of the radio star is contmuous, and does not show 
line structure at this frequency. The spatial distribu- 
tion of the neutral hydrogen’ can be obtai from & 
knowledge of ite 21-cm. emission line profile using 
Oort'g* model of the Galaxy, since the precise emission 
frequency of the neutral hydrogen depends upon the 
velocity of the gas relative to the observer, which 
in turn depends upon its distance from the sun. Thus 
from observations of the spectral distribution and 
the magnitude of the absorption, the distance of the 
Tadio star can be estima 

The shape of the profile of the hydrogen emisaion 
line in the direction of the radio stars in Cygnus 
and Cassiopeia has been measured using & radio 
spectrometer in conjunction with an aerial of 1-5° 
beam-width. These profiles-are shown in Fig. 1. The 
complex shape of the lme profile arises from Doppler 
effects introduced by differential galactio rotation. 
The frequency scale has been calibrated m terms of 
distance by using Oort’s model of the Galaxy. The 
peaks in the line profiles correspond to spiral arms 
in the Galaxy and agree with the distribution of gas 
in the galactic plane given by Oort and Muller as 
illustrated in Fig. 2. In the Cygnus region the un- 
displaced peak in the profile is associa with the 
hydrogen in a spiral arm which is at approximately 
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L Intensity-frequency scans of the Cassiopeia and 
Oron rei i ape A "he taa te eec Ea bia 
units which are Imno for profiles 


the game distance as the sun from the galactic centre. 
In this case the direction of the radio star lies along 
@ spiral arm for a distance of 4,500 The 
second peak ‘corresponds to emission from an outer 
arm at a distance of 9,500 parsecs from the sun. 
In the- direction of Cassiopeia, the gas in the nearer 
arm is at 500 parsece, and that in the outer arm is 
at 2,500 from the gun. 

The intensity of the Cygnus and Cassiopeia sources 
has been measured at two frequencies corresponding 
to the two peaks of the line profiles shown in Fig. 1. 
The intenatty of the radiation in the absence of 
absorption has been established by measurmg the 
mean intensity observed at two frequencies displaced 
+ + Mo./s. from the frequency of the peaks in Fig. 1. 
The actual absorption is then obtained from these 
meesuremente, as shown in Table 1. Im order to 
establish the distance of the radio stars from these 
resulta, it is necessary to know the total absorption 
which would be suffered by the 21-am. radiation if it 
completely traversed the gas in the spiral arms in the 
directions indicated in Fig. 2. This has been calculated 
by ing the measured mtensity of the emission 
lme in the direction of the galactic anti-centre with 
that observed from the spiral arms in the direction of 
the radio stars. The values are given in Table 1. It 
has been assumed that the gas m the direction of the 


Table 1 


erst ra 
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* The total absorption ts that expected for complete traversal of the spiral arm. 


Ie — Ia 
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The observed absorption ratio is defined as 
+ yom from the hydrogen-line frequency. 


where Ie is Intensity on the hydrogen-line frequency, and J» is Intensity 
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Pig. & A sobematio diagram of the distribution of nentral h 
in the general direction of and 


galactic centre is completely opaque at the frequency 
of the emission line, in accord with the resulte of Oort. 

The results m Table 1 show that the radiation 
from the Cygnus source is absorbed in both arms of 
the Galaxy ; the observed absorption is of the order 
of that expected for the two arms. The distance of 
the source is therefore greater than 9,500 perseos. 
Minkowski’ has identifed the Cygnus sonree as extre- 
galactic and has associated it with two galaxies in 
collision at a distance of 34 megs The present 
result is therefore consistent with this identification. 

In the case of the Cassiopeia source, the absorption 
is very much lees than that which would be expected 
if the radiation traversed the spiral armsa—a result 
whioh indicates that the source lies within the : 
However, the results are not sufficiently accurate to 
establish with certainty whether the source lies within 
the first spiral arm or in the region between the first 
and second arms. The relatively greater amount of 
absorption observed in the first peak suggests that 
the source lies within the first spiral arm. The 
present result, therefore, establishes that the distance 
of the source is not greater than 2,500 parseca and 
that it bebly lies between 500 and 2,500 parsecs. 
It can haan tioned that more &ocurate measure- 
ments of the absorption spectrum will reduce thia 
uncertainty. Much interest has bean focused on the 
distance of the Cassiopeia source; Minkowski’ has 
suggested that ib may be 300 or 500 parsecs, so that 
the tentative resulta here are not incom- 
patible with his estimate. The technique of measure- 
ment is now bemg refined in order to extend the 
measurements to other radio stars. 

We wish to thank Dr. C. G. Little for the 
method and Prof. A. C. B. Lovell and Mr. R. Hanbury 
Brown for their interest and One of us 
(D. R. W. W.) is indebted to the t of 
Soientiflo and Industrial Research for a maintenance 
grant. -~ 

D. R. W. WiLLIAMS 
R. D. Davins 
University of Manchester 
Jodrell Bank Experimental Station, 
Macclesfleld, Cheshire. May 28. 


1 Eyle, M., “Rep. Prog. Phys", 13, 218 (1050). 

* Mills, B. Y., and Thomas, A. B., Ausi. J. Soi. Rer., A, 4, 158 (1051). 
*Amith, F. G., Nature, 188, 002 (1051). 
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Rock Magnetism and Polar Wandering 


It is now generally accepted that lava flows 
become permanently magnetized in the direction of 
the local geomagnetio fleld when they cool down 
through their Curie point!. Similarly, most sedimenta, 
on deposition, acquire a weak Pin EH polarization’. 
This magnetization is thought to be due to linmg-up 
of the minute permanently j particles of 
the ferromagnetic minerals as they sink to the bottom. 
If used with caution, studies of rock magnetiam 
m&y therefore yield valuable data concerning the 
direction of the geomagnetic fleld in the past. 

Several studies are available of the direction of 


magnetization of comparatively recent igneous and 


rocks (lava flows and varved clays). 
They are shown in Table 1. These data have been 
used for calculating a mean direction of ization 
and Fisher’s’ radius of the circle of confidence (0) for 
P = b per oent. This mean direction has been com- 
pared with the direction of the (theoretical) dipole 
field and the difference determined; these 
figures are also shown in Table 1. The dipole field 


- is the fleld due to a geocentric axial le; ita de- 


olination is zero, ita inclmation (J) is calculated from 
the formula 
tan I = 2 tan 3, 


when ìà is the geographical latitude of the locality. 


Table 1. MEAN DIRBECOTIORS oF THB NATURAL PAEKMANETY MAONITILA- 
TION OF COMPARATIVELY Kromet lGXEOUS AKD SEDIMENXTARY ROCKS 





these rooks can be 


The magnetic stability of 
demonstrated. 
Table 1 shows that for the Etna flows, 0 for P = 5 


per cent amounts to 2:0°. This means that the 
probability is only 5 per cent that the true mean 
direction of magnetization will deviate by more than 
2-0° from the caloulated mean direction. We note 
that the dipole fleld direction deviates by only 1-8? 
from the oalculated mean direction. A similar 
situation is encountered for the three other gro 
in Table 1. In none of these cases does the angle 
between the mean direction of magnetization and 
the dipole fleld direction exceed 0 for P = 5 per cent. 
The conclusion is therefore drawn that in recent 
geological times, and taken over a period of several 
thousand years, the magnetic poles have centred on 
the geographio poles. 

Assuming that the same conclusion holds for the 
geological past, we may draw conclusions concerning 
the poaition of the geographic poles in the past 
from the mean directions of magnetization of groups 
of older roaks. These mean directions for some groups 
are shown in Table 2. Also are shown Fisher’s 6 for 
P = 0-05 and the angle between the mean direction 
and the present theoretical dipole field (that ia, the 
field due to a geocentric dipole directed along the 
present geographical axis). 
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Table 2. Mmm Direct 
IZATION OF TERTIARY AND 


ONS OF THE NATURAL PERMAN ERT 
QUATERNARY IGKEOUB ROCKS 





For all these groupe the magnetic stability oan be 
demonstrated ; for most ıt follows from the fact 
that they are reversely magnetized. For our purpose 
it is irrelevant whether this reverse magnetization 
is due to & reversal of the mam geomagnetic fleld 
or to a sBelf-reverging mineral or combination of 
minerals in the rook*:1*. Where necessary, the opposite 
of the mean direction has, therefore, been recorded 
m Table 2. 

Table 2 shows that, except in two cases, © for 
P = 5 per cent exceeds the angular differance between 
the calculated mean direction and the present dipole 
fleld. For the Oligocene data from France, the differ- 
ence between 0 and the above-mentioned angular 
difference is so small that little can be proved ether 
way. However, for the Eocene lava flows of Northern 
Ireland there can be no doubt that the mean direction 
of magnetization is signifloantly different from the 
present dipole fleld direction. 

These resulta are more easily discussed when 
represented graphically. This will not be dane here ; 
but the procedure followed may be summarized 
briefly. The mean direction of magnetization with 
its circle of confidence is plotted on a stereographic 
projection. Several points on this circle are selected 
and considered as dipole field directions due to & non- 
axial geocentric dipole. The corresponding position 
of the magnetic poles can be easily calculated and 
consequently a locus can be constructed on the earth's 
surface, which corresponds to the oirole of confidence. 
We may then say that the probability is 05 cent 
that the geographic je rae eituntod within the. 
during the period the group of rooks we have 
used were formed. It need scarcely be said that for 
all groupe in Table 2, exoept for the Oligocene rooks 
from France and the Eocene rocks from Ireland, the 
present geographic north pole is situated inside the 
locus. 

Comparison of these loci with the alleged paths of 
the geographio north pole during geological time, as 

for example, by Kreichgauer, Koppen and 
Wegener, Milankovitch, and Koppen, shows that 
these cannot be reconciled with the new data. 
The amount of polar wandering in Tertiary and 
T ies by these theories is far 
too large. Even if one allows for (1) the alleged 
crustal shortening due to the Alpine orogeny, (2) 
possible uncertainties in the age determination of 
some of these groups of rocks, and (3) poesible 
logical differences between the Continent of 

and Iceland, this remains. 

However, the resulte from the Eocene flows of 

Ireland indicate that some change in the position of 
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geographic axis relative to Ireland may have taken 
place. Whether this is due to a movement of the 
entire crust relative to the earth’s axis, or whether 
it is & movement of the entire Eurasien continent 
(or perhaps only of Ireland by itself) relative to the 
ocean floor and the earth's axis, we cannot say from 
these date. In any event, movement, if real, 18 
smal and has not exceeded 5—10? since Eocene times. 
- A more detailed account of this work will be pub- 
lished elsewhere. 

FSI wish to thank Mr. B. C. Browne and Dr. 8. K. 
Runoorn, of the Department of Geodesy and Geo- 
physics, University of Cambridge, for the interest 
they have taken in these investigations. 


J. Hospmnus 
N.Y. De Bataafsche Petroleum Maatschappij, 
Royal Dutch-Shell Group, 
The Hague. Feb. 20. 
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Effect of Surface Diffusion on Rates of 
Adsorption 
Soma strikmg results on the rates of adsorption 
of nitrogen on tungsten have recently been obtained 
ee ea The rate of adsorption 
in terms of a ‘sticking factor’, s, the 
probability that a molecule striking the surface 
shall remain there. It is found that the sticking 
factor at 800° K. remains constant independent of 
surface coverage, 0, until there is about one nitrogen 
atom for every four tungsten atoms. As the tem- 
ture is increased by steps to 1,100? K., s both 
iore fos any given 0 audeo scuta to fall off 
at lower surface coverages. It would seem that the 
decrease of s with rising temperature would not be 
axpected from the usual picture of activated adsorp- 
tion. Furthermore, although the decrease of rate 
with increasing 0 may be influenced by repulsive 
forces between the adsorbed atoms, the decrease 
might be supposed to take place at a fixed 0, that is, 
at & certain distance between adsorbed atoms, and 
not to change with temperature as was found. Similar 
behaviour has been observed earlier for adsorption on 
catelyste, namely, a constant rapid rate of adsorption 
extending up to high surface coverages followed by 
& swift decrease as saturation is reached. A rate 
proportional to exp(—a0) has been proposed’. 
These results may be given a qualitative explana- 
tion aie supposing that the adsorbate is able to migrate 
over the surface before being either desorbed or 
adsorbed in a particularly favourable position—a 
‘centre’, formed possibly by some surface irregularivy. 
If an atom is able to ‘visit’ such centres, a proportion 
0 of which are already filled, then the probability 
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that an atom is adsorbed on a centre is equal to the 
probability of ita finding at least one centre un- 
occupied, that is, 1 — 0*. Thus, if b is the number 
of atoms per second ing unit surface, the rate of 
adsorption will be given by k(l — 0*), as oo 
with the simple Langmuir expression k{1 — 0). 

n , the rate of adsorption remains s 
to b until 0 is near 1, a behaviour kimilar to 
the exp(— a9) law. 

The number n may be evaluated by supposing the 
atoms to move over the surface by activated dif- 
fusion, or ag may be appropriate in some cases, by 
considering the atoms on the surface to form a two- 
dimensional gas. In both cases, n will be proportional 
to 7, the length of time spent by the atoms on the 
ordinary surface. + is proportional to exp(Z|kT), 
where E is the energy of adsorption on this surface. 
Thus, when T is small, n is large and the rate of ad- 
sorption does not fall off until 0 ~ 1. As T is in- 
creased, n decreases, and the rate of adsorption starts 


to fall off at lower 0. 
expeoted for deeorption. 
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Similar resulta may be 
Two probabilities, k’ and k’, will exist for movement 
of an atom directly from a centre to the gas and for 
movement from a centre on to the ordinary surface. 
A t desorption from the ordinary surface 
will take place provided the atom does not become 
attached to another centre. The probability of not 
finding another centre is 0*, where n is the number 
of centres visited. The rate of is therefore 
given by k'0 + k0%. At low temperatures, and 
hence for a high value of n, the result is a rapid 
desorption fallmg roughly exponentially to a lower 
value given by k'0. As the temperattre is raised and 
n lowered, the rapid desorption is maintained to 
lower values of surface coverage. 

A result similar to this has been obtained by Lang- 


the rate drops to a lower value at a surface coverage 
which decreases with moreasing temperature. Lang- 
muir suggests that the desorption follows an ex- 
ponential law proportional to exp(-- 59). i 

I am indebted to Prof. G. Halsey for directing my 
attention to the results of Becker and Hartman and 
for helpful discusmon. 


Division of Pure 
National Research Laboratories, 
Ottawa, Ontario. 
1 Becker, J. A., and Hariman, O. D., J. Pkye. Chem., 57, 153 (1053). 
3 Zeldowitech, J., Acts Phytiecokineios U.S.S.R., 1, 449 (1934). 
* Langmuir, L, J. Amer. Chem. Soc, 84, 2706 (1082) 


Crystal Structure of the Intermetallic ' 
Compound MgyCr;Al; 


A TNENABY intermetallic phase with the approx- 
imate 


magnesiim—chromium—alumimiom system. 
Little Axon and Hume-Rothery* found that the 
magnesium content of the Z-phase can vary oon- 
siderably, and that, furthermore, rino is soluble in 
the phase to some extent. Crystals extracted from two 
alloys were found on analysis to have the 


compositions Mg,Or,,,,Al,,, and Mg Ory ,;Al,,,, and 
those of an H-phase sample containing zino were 
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found to have the composition Maa l indecl ees 
The resulta of micrographic inveetigation 

e ga cr pl tg M i. 
Mg,CrpAlys to MgsOr Alas. 

A report of a structure determination of the #- 

phase is given below. The determmation is based on 
-crystal X-ray diffraction data (copper Ka radia- 
tion). The crystals used were isolated from an alloy 
containing a small amount of zino (approximately 
Re acis NE A final refinement of the 
structure parameters i8 being made. 

The is Oj — Fd8m, a, = 14-56 A. 
The i ition of the crystals derived from 
X-ray date was found to be Mg,Cr,Al,,. The density 
of the crystals was found to be 2-80 gm./oam.* by use 
of the flotation method. The calculated density is 
2-86 gm./cm.’. 

With the notation of the International Tables far 
X-ray Crystallogra qarapa? the structure may be 
described as in Tab 





The aluminium and chromium atoms have ligancy 
12, and the atoms, which are larger, have 
ligancy 14 or 16. The bond distances are approx- 
imately Mg-Mg = 3-15 A., Mg-Al = 8-10-3.22 A., 
ALAI = 2:72-2:90 A, AI-Cr = 2-58-2-78 A. 

hase represents a new structure type. At 
UNS E d Cu ot ae aa did 
(48 f) located at the vertices of a regular octahedron. 
Outaide this of atoms there are four chromium 
atoms at the vertices of a regular tetrahedron. Each 
of these atoms is shared between two such 10-atom 
complexes. At (d 4 4) there is & magnesium atom 
(85) surrounded by & shell of twelve aluminium 
atoms (96g). This shell may be described as a 
truncated tetrahedron, bounded by four nearly 
regular and four equilateral triangles. Out 
from the centres of the four hexagons of this shell 
there are four magnesium atoms located at the 
vertices of a regular tetrahedron. These eBium 
atoms are shared by two such 17-atom complexes. 
The structure can thus be described as consisting of 
the two different kinds of groups, with each gro 
ee c i I 
four groupe of the other kind. The paoking of atoms 
is very good. 

While the X-ray diffraction date suffüioe for de- 
termining which positions are occupied ohromium 
atoms, the distribution of magnesium aluminium 
atoms over the oocupied atomic positions has to be 
found by other means. Packing considerations in- 
dicate that the magnesium atoms are in the positions 
given above. This arrangement agrees fairly well 
with the composition found by chemical analysis’ 
and is the most reasonable one if the structure is 
completely ordered with respect to the magnesium 
atoms. 

The analyses of various M-phase samples* indicate 
some variation in the atom percentage of magnesium. 
In view of the considerable differance m aize of the 


magnesium atoms and the chromium and aluminium 
atoms this variation is hard to explam. It seems 
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possible that the chemical analyses are inaccurate by 
amounts sufficiently large to resolve this difficulty. 

At the present stage of the parameter refinement 
it is Impossible to exclude the possibility of disorder 
of chromium and aluminium atoms. In view of the 
short nearest-neighbour distances around position 160 
it 18, however, likely that these postions are occupied 
exclusively by chromium atome. In the position 96 g 
disorder cannot be excluded, but the Fourier pro- 
jection (vy) indicates that these positions are occupied 
nearly exclusively by alummium atoms. 

The work on the Z-phase is being oontinued. 
ur une pl gi clo eia: qp ien duit 

B usw hcl ur c a 


quaternary system. 

I wish to thank Prof. Linus Pauling for his interest 
in this work and for valuable discuasions. I am also 
indebted to Dr. Gunnar Bergman for many valuable 
discussions and suggestions, and to Statens natur- 
vetenskapliga forskimngsrad in Stockholm for & travel 
grant to California. 

This work was done under Contract No. N6-onr- 
24482 between the California Institute of Technology 
and the Office of Naval Research. 

- - Stan SAMSON 


Gates and Crellin Laboratories of Chemistry, 
California Institute of Technology, 
Pasadena 4. 

March 8. 
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""Intemational Tables for X-Ray Orysialiogrsphy” (The Kynooh 
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lonization and Excitation of Mercury 
Vapour by Positive lon Impact 


THe’ direct apps dh of atoms by impect of 
positive ions, ted by Townsend in his 
theory of the breakdown of gases, has been 
the subject of much controversy. Direct observation 
of ionization by ion impact is difficult, because the 
effect is small and is easily obscured by ionization 
due to secondary electrons or to photo-ionizatian by the 
short-wave radiations emitted by the source of ions. 
However, there is & growing body of evidence? that 
positive ions with energies of a few hundred electron- 
volts oan ionize gases by impeot. Recent work by 
Llewellyn-Jonea and his co-workers in Swansea’ has 
révived belief in the validity of the Townsend 

thesis. 

e have used a Geiger counter, with highly photo- 
sensitive cathode, to study the radiations emitted 
when potassium ions bombard mercury vapour. 
Effects due to electrons have been elimmated by use 
of appropriate alectron traps, while the fact that the 
radiations come from the mercury has been verified 
by Ing out the va The curves in Fig. 1 
show how the counts due to the radiation vary with 
the energy and intensity of the beam of 
ions. The Geiger counter was sheathed with glass, 
so that no short-wave ultra-violet radiation was 
dete cted. 

It is seen that radiation was first detected at a 
bomberding energy of about 220 eV. and that the 
intensity, whioh is rtional to the beam currenb, 
Increased monotonically with energy. Jonest has 
shown that potassium ions of energy 300 eV. and 
above excite most strongly the ultra-violet 2587 A. 
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Fig: L. Hmnergy of positive lons : (1) 250 V.; (2) 550 V.; (8) 000 V 


lme of mercury and that the intensities do not change 
much im the energy-range 800-800 eV. We oon- 
clude that the radiations detected by us are largely 
recombination spectra following ionization of the 
mercury atoms by ion impact. 

These observations are being extended and will 
be published in detail elsewhere. 


B EH. B. ''Hlec&ronie and Ionto 


x enum , 683 ( b. OLMI. 1068). 
P 31 (1937). Frische, 0. A, P Rev 
rx 933) Graaded, R. Mt. rae. hog, Boos’ A, Lai asd 


ones, Pros, Ray. Soo, A, #13, 185 (1052). 
Don ark Phys. Rev., 44, 707 (10338). 


Clinical and Metallurgical Observations 
on the Corrosion Stainless Steel 
Screws used in Orthopsdic Surgery 


Wa wish to comment briefly on the recent article 
by Bowden, Williamson and Gowans Laing! in which 
they direct attention to the transfer of metal from 
the sorew-driver to the head of an orthopsedio gorew. 
While we are completely oonvinoed by their experi- 
mental work on metallic transfer, we doubt the 
importance of this particular effect in promoting 
electrolytic corrosion of orthopsdic components. 
Particularly we would point out that the transfer of 
65 ugm. of anodic material to the head of the screw 
would allow the corrosive dissolution of that 65 ugm. 
of material from the head of the screw, whereas 
clmical observation indicates that It is not the screw 
head which suffers the most serious corrosion. With 
stainless steel material the significant destructive 
corrosion, a8 distmot from superficial tarnishing, is 
concentrated at regions of contact between two metal 
components or between metal and bone. Moreover, 
in certain cases, as much as 1 gm. of metal may be 
diasolved away from one nut or screw. Corrosion 
at such regions obviously destroys the mechanical 
rigidity of the fixation. A more detailed account of 
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the theory of the distribution of destruotive corrosion 
in orthopssdio screws is in course of preparation. 


No. As 


J. K. WnarauT 
Orthopsedio Surgery Department, 
H. J. Axon 
Metall Department, s 
University of Manchester. : a 
Ear iin Williamson, J. B. P., and Laing, P. O retere, 178, 
520 (1084) 


iomas beua o dash. aa baio on asta 
the nature of the welded particles of metal which 
are transferred from one surface to the other. Fig. 1 
shows two taper sections, taken by Dr. A. J. W. 
Moore, illustrating typical fragments of copper which 
were welded on to a mild steel surface after the 
copper had slid over it once. There is evidence that, 
with most metals, E 
layer and adhere to the underlying metal. Smoe 
the resistance to oorrosion of a stamless steel is due 
to the protection of ite superficial oxide layer, the 
diseolution of these embedded foreign fragments, if 
they are &nodio, may lead to & serious breakdown 
of the oxide layer and to the onset of contmuing 
corrosion. If the adherent particles are cathodic 
(with these stainless steels the relative electrode 
potential is very dependent on the extent to which 
the oxide layer is disturbed and also on the sur- 
rounding medium; see, for le, Evans!) oon- 
tinuing corrosion may again result. t would be unwise 
to assume that the transfer of 65 ugm. of material, 
anodio or cathodic, to the screw head would allow the 
corrosive dissolution of only 65 pgm. from the head. 
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surface. O, copper ; PF, fornte peariite 
The perticular screws and plates associated with 
the tissue reaction described m our article did not 
show any signs of gross destructive corrosion. It is 
wall known that the corrodéion can be influenced by a 
mechanioal deformation of the surface, by differential 
aeration, by fretting corrosion and by changes in the 
pH value of the medium caused by gepais. The rela- 
tive importance of the different factors has been 
ay Anca esee t ce ue 
ts have indicated that there is 
eus which should be oonsidered—the 
transfer of metal from the tools. The presence of 
these adherent fragments of foreign metal is a possible 
cause of the observed tissue reaction adjacent to the 
regions handled, and the suggest that 
attention should be given not only to the buried 
metals but also to the tools used to insert them. 
F. P. BOWDEN 


Physics and istry of Surfaces, 
Department of Physical Chemistry, 
of Cambridge. 


ER ee ee ey And ErotesHons (Arnald, 
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, Iw our article we were not hea vy 
localized destructive oorroeion and tarnish - 
ing of orthopadic components, since these are rarely 
found exoept when non-identical metals have been 
inserted or when sepsis has occurred. In all the cases 
we-have examined there was no obvious sign of oor- 
rosion, but examination of the biopsy specimens 
showed that cellular reaction and iron infiltration 
had ooourred in the -tissue adjacent to the buried 
metals. This reaction is greatest near the screw and 
bolt heads, which have been handled by tools, and 
least near unhandled regions of the metal. It 
occurs in the &beenoe of any concentrated destructive 
corrosion in the region of contact between the two 
components or between metal and bone. 

The mechanical rigidity of the fixation will inevit- 
ably be destroyed within a month by the loosening 
of the screws in the bone. Evidence suggests that 
this ig due, not to corrosion of the metal but to bone 
absorption. caused by the pressure of the screw. Such 
absorption is known to be produced in other oircum- 
stances where no corrosion is poemble, for example, 
where pressure is exerted by & locally artery. 

The physical experimenta have shown that localized 
transfer of a different metal can ocour. Since this is a 
potential source of corrosion and of cellular reaction 
it is very important, from the surgical point of view, 
that it should receive due attention and, if possible, 
be avoided until our understanding of these physio- 
logical processes is more complete. 

P. Gowans Lara 


Structure of Cobalt Complexes with: 
Salicylideneanilines 


Tas structures of cobalt inner complexes with 
salicylideneanilines have not been determmed, where- 
ag the planar form of copper complexes of this type 
has been established beyond doubt by the isolation 
of cts and krans isomers! and id X-ray inveetigation!. 
A difference in reactivity has now been observed 
between copper and cobalt ions with various salicyl- 
ideneanilime beses whioh suggests a tetrahedral 
structure for the cobalt complexes. Attempts have 
been made to prepare complexes of the type bis- 
(salicylideneaniline)cobalt with bases containing 
aromatic amines bearing substituents in ea dae ortho, 
meia and para positions. The oom 
are tabulated below together with th the oorrespc 

copper complexes previously 

method of preparation ead? been out- 
lined*. It a that cobalt shows a reluctance 
t6 tar complere aii bases, beara bole ortho 
substituents in the aniline ring, whereas copper forms 
complexes easily with ortho-, meta- or 
stituted amines. The one exception has bean the 
o-anisidine cobalt complex. For those cases where 
cobalt failed to give the expected product, dark red 
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solutions resulted on mixing the reactants just as in 
the cases where complexes were isolated. However, 
on cooling the former solutions, smal amounts of 
red oils or tara were obtamed in the cases of the 
o-toluidine and a-naphthylamine reactions and 
orange-red solids of indeterminate with 
o-chloroanilme and o-nitroeniline. The red oils, when 
dissolved in organic solvents and the solutions care- 
fully evaporated, yielded only unchanged base and 
further tarry products. All other means of inducing 
crystallization of these produota, for example, 
and use of mixed solvents, were unsuccessful. 
The addition of sodium acetate or hydroxide to the 
reaction mixture was likewise unsuccessful. 

It is therefore suggested that ortho substituents 
on the aniline ring can exert steric hindrance to 
stable complex formation in the case of cobalt, 
whereas this effect is either non-existent or much 
lessened in the oase of copper. 

Stacke has confirmed the planar configuration 
for bis(salicylideneanilne)copper by X-ray analysis, 
showing that the four donor atoms are oo-planar with 
the oopper. However, he observed that the anilme 
rings were tilted out of the plane of the donor atoms. 
Other evidence as to a general trans relationship of 
Rand R' in galioylideneaniline bases (R—OH==N—F’) 
may be inferred from the studies of Hilbert, Liddell 
and Wulf* on hydrogen bonding in such compounds 
and from the dipole moment measurements of Le 
Fevre and De Geouok*. Thus, one may assume that 


salioylidene ring system. |The construction of planar 
models of copper and cobalt complexes indicates that 
large ortho substituents such as —OH, or Ol— still 

considerable freedom of rotation of the aniline 
ring about the N—O linkage, altho complete free- 
dom of rotation oould only be o through 
straining the model considerably. For a tetrahedral 
arrangement of ligands about the cobalt ion a greatly 
increased restriction is placed on the rotation of the 
aniline rings if co-ordination is to occur. Meta or 


para substituents & to cause little or no restric- 
tion to rotation of anilme ring for either planar 
or tetrahedral Thus, ya que Suey 


ortho substituents pro 
tetrahedral ces ite for the nalinylideneeniline 
complexes of this element. 

The isolation of the stable o-anisidme complex of 
cobalt seems to negate this hypothesis until one 
realizes that the methoxyl group may act as a 
oo-ordinsting centre and hence may enhance chelation 
rather than oppose-it. The resulting complex may 
be alae as possessing & distorted octahedral 


mon B. O. Wasr* 
Johnson Chemical Laboratories, 
University of Adelaide, South Australia. 
* Present address: University Ohemiea] Laboratory, Oambnüge. 
1 Pfeiffer and Glaser, J. He MC 
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A Temperature-limiting Mechanism in the | 
Thermal recom on of Ammonium 
Itrate 


VoL. 173 


Wann ammonium nitrate is heated, two of- its 
main reactions are dissociation and decomposition 
according to the following equations: 

NH4NO, (1) = NH, (g) + HNO, (9): 

AH, ~ 85-4 koal. at 170° O.1:1 


(1) 
.NB4NO, (1) > Am (g) + ZH40 (g): (2 
AH, ~ — 16-4 kcal. at 290° Cia, V7 

VPE Cor eren isnt ME 
Se oee e co i 
pressure. found the ye&pour pressure of 
the products to be 11 mm. at 210? O. m these 
values, the vapour-preasure curve for ammonium 
nitrate was estimated. 

Despite the exothermic nature of reaction 2, the 
behaviour of unconfined ammonium nitrate on heating 
is not that of a ical exothermic reaction, in that 
it shows little cy toward self-acoeleration or 
even toward continued reaction after the source of 
heat is removed. This observation may- be explained 
by postulating that, in decomposing ammonium 
nitrate, the gaseous products of reaction 2 issuing 
E ee P ee 
products of reaction 1 at their vapour 
the temperature and, therefore, 
pressure become sufficiently high, all the heat gener- 
ated by the decomposition will be absorbed by the 
endothermic dissociation reaction. The reacting melt 
ee end eee 
ture which is a function of the external 
of the heat pee editus A 
by its surro 

For the adiabatic case, a heat balance on the 
reacting maas leads to the equation : 


P = [1 +3 (F) |? (3) 


where P is the external p is the dissociation 
preasure of ammonium nitrate at the temperature 
in question, and AH, and AH, are given above. 
Based on an estimate of the dissociation preasure 
versus temperature curve, the limitmg temperature 
wil be about 200? C. at an ambient preesure of one 


atmosphere. 

Equation 8 was tested experimentally by electrically 
heating & sample of ammonium nitrate in an Insulated 
vessel and measuring the reaction temperature under 
adiabatic conditions at various pressures. At one 
atmosphere, the steady-state temperature was 292° O. 
The equation gives reasonably good predictions of 
the limiting reaction temperature over & pressure 

range of 0-02-2-0 atmospheres. 
The rate of reaction can be estimated from an 
pe aeris which illustrated the temperature-li 
as tans p tae RUE reheated to above 
250? O., rne esr qi: flask shows 
an accelerating rate ‘payee up to the limiting 
temperature, where with the evolution of copious 
white fumes of sublimed ammonium nitrate the 
sample continues to decompose until it is exhausted. 
By weight loes, the reaction-rate is found to be first 
order; at 286° O. the half-life is about five minutes. 
This work, which will be reported elsewhere in 
greater detail, was performed under the auspices of 
the United States Coast Guard and the Advisory 
Committee on Hazards of Amminium Nitrate Trans- 
portation of the National Research Council. Per- 


ihe dines m 
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mission to publish this article has been granted by 
the United States Coast Guard; but neither of the 
sponsoring parties necessarily approves the technical 
opinions or conclusions. 

Gxmonau Furcxk 


Rarmonp M. HANER 
Arthur D. Little; Ino., 
80 Memorial Drive, Cambridge, 
Massachusetts. Feb. 18. 


l'Belecte] Values of Chemical] Thermodynamic T^ a U.B 
Natonal Burean of Standards, Circular 500 (1 

! Kelley, K. K., US. Bureau of Mines, Bulletin 476. 

* Ray, P. O., and Jana, 8. O., J. Chem. Soc., 108, 1565 (1913). 

* Rak, R., Monetsh. Chem., $3, 1066 (1902). 
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Enzymatic Formation of 3<-Hydroxysteroids 
BurHWNANDT! isolated the first orystalline androgen, 
androsterone, from human urine and determined its 
structure. The 8a-hydroxysteroids, androsterone 
(androstan-8«-ol-17-one) and etiooholan-3a-01-17-one, 
are the principal metabolites of endogenous androgens 
and of administered testosterone’. The enzymatic 
mechanisms responsible for these interconversions 
have only been partly identified, and in particular 
the direct enxymatio interconversion of 19-carbon 
$-ketosteroids and 8a-hydroxysteroids has not been 
ously demonstrated. We wish to deearibe the 
isolation and i ion of a steroid-induced 
(adaptive) $a-hydroxysteroid dehydrogenase of beot- 
erial- origin which catalyses freely reversible mter- 
conversions of the type : 


O 
Androstane-3,17-dione 


where DPN* and DPNH refer to oxidized and 
reduced diph nucleotides I 
Cell-free extracts of a Pseudomonas sp. capab 


groups to the keto forms. The 
containing the B-hydroxysteroid algo 
contain a DPNt-linked 8a-hydroxysteroid dehydro- 


genase has been purified some $30—50-fold over 
igi extracts and vi ted from 


with ammonium sulphate (45—50 keg cent saturation) 

in the presence of 0:005 M DPN*; (4) adsorption 

of impurities by calcium phosphate gel (pH 5-8). 
The ivity has been measured spectro- 


enzyme activity 
photometrically by observing the rate of appearance 
of the absorption band of DPNH at 340 my (Fig. 1,4) 
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Wig. 1. (A) Conversion of androsterone to androstane-3,17-d10ne. 

of redustion of DPN* with 

ina $ 0-mL 100 aM pyrophosphate i 
0-6 aM DPN* and 73 

Fine| pH 5-59; 25°C. 10 om. celis, 

Conversion of : 

oxidation of DPNH ina 

$ 0-ml. containing. 100 aAf buffer, 0 25 

BAI DP 25 agm. d anil 72 «gm. 

enxyme protein. Final pH = 5-74; 25° 0. 1-0 om. Itght-peath oalls 


or the rate of dise of the absorption of 
DPNH (Fig. 1,B) at 25° O. and &pproptiate pH. The 
is stable for at least several weeks at 0° in 
0-005 M DPN* solution; but is much lees stable 
in the absence of its ooenzyme. Free sulphydryl 
groups appear to be necessary for activity inasmuch 
as the enzyme is strongly inhibited by 8 x 10-' M 
mercurio ion, 8 x 10° M »-chloromercuribenzoate, 
8 x 10-4 M ferrous 10n and 3 x 10-* M cupric ion. 

The velocity of &ndroeterone oxidation rises with 
ae ae PE oc aa cipere da MM. 
by low p The equilibrium constant K = [andro- 
stane-3,17-dione] [DPNH]/[endrosterone] [DPN] is 
0-18 at pH 7-4 and 25° C., and there is & linear relation 
of unit slope between log, K and the pH. The 
affinity between androsterone and the enzyme is 
extremely high. The accurate measurement of the 
Michaelis constant for this substrate presents technical 
difficulties, but is of the order of 1 x 10-* M at pH 0:2 
and 25? O. Under similar oonditions the Michaelis 
constant for DPN* is 1 x 10-* M. 

Specificity studies indicate that 3a hydroxyl groupe 
of both the androstane (A/B ring trans) or etiocholane 
(A/B ring cis) series are oxidized, but that other 
hydroxyl groups in positions such as 88, 68, lla, 
118, 16a, 17a, 178 and 21 are not oxidized. Conversely, 
only 3-ketosteroids are reduced by the to the 
corresponding Sa-hydroxysteroids. If the 3-keto 
group is associated with either a A1* or a A** double 
bond, the compound is not reduced under the 
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The products of the reaction in either direction 
have been identified by ohromatography. 
Under suitable conditions (cf. Fig. 1) the equilibrium 
may be so shifted that the reaction is quantitative in 
either direction. This has made it possible to aasay 
and identify speoifloally 8-hydroxysteroids and 
saturated 3-ketosteroids in quantities of 1 microgram 
or leas. The also provides a one-step stereo- 
specific synthesis of androsterone from androstane- 
8,17 -dione. 

The equilibrium constants of « and B hydroxysteroid 
dehydrogensse-ca reactions are such that at pH 
7-4 the oxidation of 178-OH groups and the reduction 
of the 8-keto groupe to 8«-OH groups are favoured. 
These enzymatic mechanisms may be responsible for 
two of the three steps in the oonvérsion 
of testosterone to androsterone and etiocholan-9a-ol- 
l7-one. Although the enzyme responsible for hydro- 
genation of the double bond remains unidentified, this 
reaction presumably precedes the reduction of the 
3-keto group. Prelimi experiments have demon- 
strated the presence of 3a-hydroxysteroid dehydro- 
genase in mammalian tissues. 

This work has been supported by grants from the 
American Cancer Society, recommended by the U.S. 
National Research Council Committee on Growth, 
and from the Jane Ooffin Childs Memorial Fund for 
Medical Research. Full acknowledgments for gifts 
of steroids will be made elsewhere. 


Ben May Laboratory for Cancer Researah, 
University of Chicago, : 
, Chicago. , 
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Enzyme Inhibition 


Katchalaki, Berger and Neumann! have recently 


Illo action of 
on many 


is an example of'a widespread non 
high molecular weight: polyelectro 
enzymes 


recent years a number of references to such 
action have accumulated. For example, Hahn and 
his collaborators* have described the inhibition of 
hyaluronidase by polymers prepared from formal- 
dehyde and various hydroxybenzoio acids; another 
team in Sweden’ has studied the inhibition of this 


enryme, and of acid and alkaline p tases, 
hexokinase, urease and f-amylase, by p hate 
polymers of various aromatic hydroxy and ammo 


compounds. Heparm has béen shown to inhibit 
hyaluronidase‘, ribonuclease, deoxyribonuclease® and 
a-amylase*; nitrated and acetylated hyaluronic 
acid’, cellulose and chitin hates? inhibit hyal- 
uronidase ; phenolsulphonic acid — formaldehyde poly- 
mers inhibit hyaluronidase’, nucleases and «-amry lase ; 
honste, if of sufficient molecular size, 


polystyrene 
also inhibite hyaluronidase (unpublished obeerva- 
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tions). The only characteristios which thase inhibitors, 
with ther varied chemical composition, appear to 
have in common are (a) high molecular weight, (b) 
polyanionio structure, and it seems probable that 
some degree of inhibition against certain enzymes. 
It will be interesting in due course to discover the 
manner in which the potency varies with molecular 
size and with both proportion and type of anionic 
ee We should mention, however, that a third 
eature has been 1° ag neceasary for inhibition 
of this kind, namely, that the molecules should be 
filamentous, since it is claimed that ted 
nag som and amylopectin, which are globular in 
orm, do not inhibit hyaluronidase. 

In view of the obvious importance of this general 
effect, ib might be useful to introduce the term 
‘macroanion’ for this class of substance and thus to 
refer to ‘macroanionio inbibition'. 

The work of Katohalski, Berger and Neumann! 
now suggests that a similar claas of high molecular 
weight polyoationio inhibitors (‘macrocations’) may 
also exist, these acting possibly upon a different 
group of enzymes. DN 

in (a macroanion) reverses this macrocationio 
inhibition of pepein!, in & manner similar to the 
reversal of the macroanionio inhibition of hyaluroni- : 
dase by the macrocations protamine and methyl- 
gelatin’. Both effects must due to some form of 
macroanion —macrocation interaction. A similar 
Interaction may be involved also between enzymes 


‘and inhibitors of the type considered here and indeed 


in oertain enxyme-subetrate reactions themselves. 
Further study of the susceptibility. of enzymes to 
m&aroenionio and macrocationic Inhibition in concert 
with ther chemical and physico-chemical properties 


‘may usefully further our understanding of enzyme 


action and inhibition both m vivo and m isolated 
systems. 
P. C. SrHNSLEY 
H. J. ROGERS 


National Institute for Medioal Research, 
Mil Hil, London, N.W.7. 
F May 27. 
MES A, Berger, À., and Neumann, H, Nature, 173, 008 
3 Na ; . and F Ja 
maian Ut SO Der pend Fg Td 
Seand., 7, 906 (1953). f 


* Dicxfalusy, H:, Pernó, O H., H B., Tanderot, T., and 
Rosenbe Th, Aa Ukam: Serna. D, B18 (1088) Forno, 0 
Chem. Soand., 7, 21 (1053) i 


t Rogers, H. J., Pioehem. J., 40, 563 (1946). 


! YoIIner, N., and F J., Natwrwiss , 20; 523 (1052), Roth, J. 
Arok. Diosehe ond Biophys, Q4. 2S (1051) x 


* Myrbüok, K., and Persson, B., Arbis. Chem., 8, 177 (1052). 

' Hadidlan, Z. and Pite, N. W., Biochem. J., 4&, 266 (1043). 

* Asup, T. and Alkjaermg, N., Nature, 186, 568 (1950). 

RES 0647 and Bpensiey, P. C., Biochtm. of Diopkys. Acta, 13, 


1° Panilitsohko, W, and Kawer, H., Biochem. F., 983, 157 (1051). 


Fractional Precipitation of Nucleic Acid 


MmrviLUS 6j adi. have recently used turbidity 
measurements to follow the fractional preerpitetion 
of high polymers from solution. The turbid sus- 
pensions were found to be stable if very dilute polymer 
solutions were used. Nucleic acids are precipitated 
from solution by acids, cationic detergente, 
a charged polyelectrolytes and, alcohol. 

table suspensions are produced -when hydrochloric 
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acid solution is used as the precipitant for very dilute 
nucleic acid solutions, but the use of cra vu 
coagulates the itate. Solutions of oetyliri- 
methylammonium Ta give resulta gimilar to 
ns tend to fioccu- 


(DNA) by different workers and from dif- 
ferent sources were itated from aqueous solution 
by the addition of 0-5 N hydrochloric acid 


gradual 
and the turbidity of the solutions followed (Fig. 1). 
Withm limits the DNA concentration did not affect 
the precipitation curves, and all the DNA solutions 
precipitated were 0-0037 cent except those of 
wheat germ DNA. ility was good except 
tae ee calf thymus DNA supplied 


on. 
 gamples of DNA obtained by boili 
aqueous solutions for different times were precipita 
in the same way. Fig. 2 shows that DNA m more 
| eid p itated by hydrochloric acid the more it 
It seams that in the precipitation of 
DNA by ionic precipitanta the low molecular weight 
material is precipitated first, in contrast to the action 
of non-solvents on organic solutions of uncharged 
lymers. It will be interesting to see if this behaviour 
is typical of lyelectrolytes in general. The presence 
of sodium also facilitates the tion 
DNA. "die hyicoubliris Bald preot Nat by the 
DNA. e hydrochloric acid precipitant does not 
degrade the DNA (at least not suf- 
ciently to affect the itation) since & sample 
which was made 0:2 in hydrochloric acid and 
neutralized with sodium hydroxide gave precisely the 
same precipitation curve as & sample dissolved. directly 
in 0:2 M sodium chloride (Fig. 2). Im contrast, 4 
sample treated with alkali and then neutralized by 
acid showed considerable degradation. Fig. 2 shows 
the effect of mixing a high molecular weight and a 
sample; the same type of curve is still 
obtained with no extra inflexion. 


The breaks in the curves in Fig. 1 ata tely 
90 per cent turbidity for DNA from ymus sug- 
gest that there are two kinds of solute icles in 
these solutions. Two widely separated ions of 


Wis matus ocn Seul aoi eediine ie a Sn abe 
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0 2 4 6 8 
e.6. 0-5 N hydrochloric acid added to 30 ac. dearyribonnoles 
acid soiution 


2 Hffects of salt, fon and mixing high and low 
weight samples. Calf thymus DNA, S, In aqueous 
suton; 42, 8 m 0-06 M NaCl; 8, 8 in 02 Af NaCl; G11) m 
0-2 Af NaCl; G1(1) made 0 2 M in HOI then neutralized by NaOH. ; 
4, Al, boled 8 t- 


+ min; a dt pole So ml 
fides intrested 41 and Al bolled & min. 6, A1 boiled 30 min. 
curve as shown by the ourve for the mixture in Fig. 
2. This is in agreement with the suggestion of Sadron* 
that some of the properties of DNA solutions are 
consistent with the presence of two kinds of pertaolee, 
one type being signiflcantly larger than the other. 
All the samples of DNA from oalf thymus examined 
showed this effect but those from wheat and 
herring sperm did not. Cecil and Ogston® found that 
thymus DNA whioh had been brought to pH 3:5 sedi- 
mented as two components. In other respecta the 
general shape. of the preorpitetion curves does not 
clearly indicate whether the DNA is polydisperse 
since the mixed sample (Fig. 2) gave the same shaped 
plot as all the others. Attempts to separate useful 
quantities of turbid precipitates from these very 
dilute solutions have not so far been successful. 

Measurements of the extinction angles at low 
gradients in streammg birefrmgence were made and 
values of (ten a), calculated. These resulta show 
that the amount of hydrochloric acid necessary to 
rag ee is & function of the molecular size 

The table shows that the value of 

ag a(n a) a), is proportional to the quantity of hydro- 

rio acid necessary to precipitate 50 per cent of the 

DNA for the untreated les. This may therefore 

be used as a rapid method o oi comparing the molecular 
sizes of different samples of DNA. 


0:40 0 06 
4°78 4-40 


—0-00 
4-04 


—0-15 
3 80 


Lo (tan a), —1:85 
Vol. HO (ca) produoing 
50 per cent turbidity 226 


e Oe ens eee 
should appear in due course. One of us (M P.) 
t of Seientiflo and 


Ind Research for a research grant. 
A. R. MATHIESON 
M. R. PORTAR 
Department of Chemistry, 


os ho prem. Dunn, A. B., and Stead, B. D., Trans. Farad. Soo. 


O progos I Bopha" 8, 237 (Pergamon Press, 
iind rd J. Chem. Soo., 1882 (1048). 
scu. and Sohwander, H., Heb». Oküm. dots, 88, 853 (1949) ; 
28, 1521 (1950) 

s Matiy, 8. ML (this laboratory). 
* Coagrove, D. J., thesis London (1960) (this laboratory). 

T Garner, E. H. (this laboratory). 
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Action of Coumarin Anticoagulants on a 
Possible New Serum Clotting 
Factor 


THERE have been several reports in recent years 
suggesting that a blood coagulation factor other than 
factor VII or prothrombin may be affected by the 
administration of coumarin anti drugs. 
Dam communication, 1952) has detected 
such & factor in his experimental work in chickens, 
and more recently Koller! described a new factor, 
deficient in the blood of patiente receiving coumarin 
anticoagulants, and ected by vitamm K. 

Using serum from coumarin-treated petiente as a 
source of factor VII and Christmas factor in the blood 
thromboplastin generation teet*, we have found that 
thromboplastin generation may be when 
the corresponding one-stage test of Quick, which 
measures principally factor VII, is normal or very 
nearly so.(Fig. 1). This has occurred. both early in 
treatment before the one-stage test has lengthened, 
and on cessation of treatment soon after it has 
returned to normal. The same observation has been 
made after a single dose of a coumarin drug insuff- 
cient to make any change m the one-stage test. The 
sera from these patients gave normal blood thrombo- 
plastin generation in mixtures of platelets and plasma 
treated with aluminium hydroxide when they were 
not under the mfluenoe of the drug. 

We have hesitated to ascribe these resulta to action 
on & new factor because the possibility existed that 
they might be due to an affect on Christmas factor, 
or that the thromboplastin generation teet was a more 
sensitive index of factor VII deficiency than the one- 
stage Quick test. We now have carried out the 
thromboplastin generation test using more than two 
hundred samples of coumarinized serum in mixtures 
of normal platelets and plasma treated with alum- 
inium hydroxide, and that there is no apparent 
correlation between the resulta and moderate factor 
VIL deficiency as indicated by the Quick test’. 
Moreover, we have found a similar phenomenon in 
patients with hepatocellular disease, but not so far 
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in obstructive jaundice. Fig. 2 shows normal 
thromboplastin generated in a mixture of platelets 
and plasma treated with alummium hydroxide by 
the serum of & patient with infective hepatitis at a 
time when his Quick test was prolonged to 18 seo. 
(control 11 seo.) owing to deficiency of factor VIL. 
Three days later his serum gave impaired thrombo- 
plastin generation, although his Quick test was now 
16 seo. (control 12 seo.). 

There ıs some evidence, therefore, in support of 
the suggestion by Koller that an additional factor is 
present in serum, though to our knowledge the 
behaviour of Christmas factor during coumarin 
edministration or in liver disease has not yet been 
sufficiently studied to exclude deficiency in this 
factor as a cause of these findings. 

W. WALKER 
R. B. HuwTHR 


Department of Pharmacology and Therapeutics, 
University of St. Andrews Medical School, 
Queen’s College, 
Dundee. 
May 4. 
s iiem Clg) to Huropean Oongrom of Hematology, 
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Unsuccessful Attempt to demonstrate a 
Paralytic Factor in Serum of Myasthenia 
Gravis Patients 


Bo far there has not yet been any clear confirmation 
of the of Wilson and Stoner], Adler? and 
others which were thought to have demonstrated the 
presence of a curare-like substance in the serum of 
myasthenic patiente. As the presence of such & 
circulating paralytic factor cannot explain the ab- 
normal reaction of myasthenic patiente when injected 
with decamethonium*, we thought ib desirable to 
attempt further confirmation of the resulta obtained 
by Wilson and Stoner. 


~ 
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We have had an opportunity of examining the 
serum of three patiente who were suffering from 
serious myasthenia. Treatment was stopped 24 hr. 
before the experiments and the serum was examined 
withm two hours after bleeding. The followmg 


I ta were oerried out. 

(1) "Plon dogs were injected intravenously with 
the serum (10, 40 and 60 mL). They were then trotted 
for about half an hour. No abnormal fatigue could 
be ascertained. 

(2) Fifteen cats were a&nsethetired with luminal, 
whereupon the peripheral end of the severed sciatic 
We applied tetanic stimulation with different fre- 
quencies up to 300 stimuli per second and single 
twitch stimuli (frequency: 54 i in 10 min.). 
The isotonic contractions of the tibialis muscle were 
recorded. The serum was injected intravenously 
(5-10 ml.), intramuscularly into the tibialis muscle 
(3—5 mL) and i Into the art. femoralis 
(8 ml.). The serum could not be shown to cause a 
decrease of the contractions. 

(8) Twenty rats were anesthetized with urethane, 
and the peripheral end of the severed sciatic nerve 
was stimulated with squaré-wave impulses. Only 
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(5 mL). In this experiment, too, we 
failed to find any decrease of the isotanic contractions 
(that is, of the m. gastrocnemius). 

(4) 5 mL of serum was added to the Tyrode’s 
solution of an isolated phrenic-diapbragm preparation 
of & r&b as recommended by Bfilbring. The bath 
contained 100 ml. The serum had no effect on the 
contractions of the diaphragm. 

(5) To the Ringer’s solution of an isolated rectus 
abdominis ion of & frog we added 2 ml. 
of serum, beth containing 15 ml. Contractions 
of the muscle were evoked with 5 pgm. acetylcholine. 
The serum of the patient caused a marked decrease 
of the muscular contractions, but it was no greater 
than that brought about by the control serum. So 
we may ascribe this decrease of the contraction to 
the cholinesterase of the serum. 

(00 8 ml. of serum was injected into a lymph 
space (saccus thoracis) of a frog. mg the following 
two hours, no abnormal flaccidity of the muscles 
could be observed. 

(7) 7 mL of serum of a myasthenic patient was 
injected into the m. flexor digit. subl. of a normal 
volunteer and of another patient. There was no 
i Ede Ru 

Although our experiments cannot be regarded as 
a definite proof against the theory that blood of 
‘myasthenic petients contains a substance which 
resembles curare, we believe that this conception 
appears less likely in the light of our resulta. 

W. Lamers 
t of Pharmacology and Endocrinology, 
National Institute of Public Health, 
Utrecht. 


! Wilson, A. am] Stoner, H. B., Quart. J. Med., 13, 1 (1044). 

* Adler, H , Deut. Z. Chirurgie, 860, 614 (1038). 

» EIN å. T., 
Tab A J., Churchill D videon, H. 0., and Richardson, 
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A Remarkable Family with the Rare 
Human Isoantibody -Tja in Four 
Siblings: Anti-TJa and Habitual Abortion 


Reocmytiy, Iseki and Masaki! reported what they 
believed. to be a new i in the serum of & 
27-year old patient who had six pregnancies all ending 
in abortions at two to five months. The serum of 
this group A, Rh-positive patient agglutinated the 
blood of each one of a hundred random bloods of 
groups O and A, independent of their RA status. The 
serum, however, failed to react with its own red 
cells and the red cells of three out of four siblings. 
On the basis of absorption experiments, we believed 
that we were dealing with a single antibody which 
appeared to be different from anti-k (anti-Cellano) 
and anti- both of which give very high incidence 
of poartive reactions. 

lood specimens (serum and clots) of the ositus 
and her three compatible siblmgs were sent by air- 
mail to the Ortho Research Foundation for identifica- 
tion of this unusual antibody. The sera and three 
of the clota were in excellent condition when received, 
but the blood of the propositus was completely 
hasmolysed. 

On testing the four sera with fifty random group O 
bloods, positive reactions were obtamed with all 
bloods. Each of the four sera, however, failed to 
react with the group O red blood ocells of the Virgmia 
petient in whose serum Levine ei al.’ described the 
first example of anti-749. Furthermore, the red. cells 
of the three sibli faled to react with their own 
four stra and with stook samples of anti-794. (In 
testing the two group A siblings, the activity of anti-A 
was neutralized by the addition of group A specific 
substance.) Thus, this unique Japanese family pro- 
vides four additional examples of anti-T'4* to the four 
already published and an addrtional five identifled 
by one of us (P. L.). In all, there are now thirteen 
examples of anti-T¥* in seven families scattered over 
five continente’. 

The significant data m the Japanese family follow : 


Reaction with 
Father O MN Ri + parents not related to 
Mother Aled each 
&b.1 d O MN R,R,; + 
fib.2 9 A MA RR, 0 6 miscarriages 
fib,8 9 A Ms RB,R, 0 unmarried 
Bb.4 d$ O Ms Hl 0 
Aib5 d O M B.R, 0 
150 random bloods 4- 
Red cools of Virginie patient 0 


at 87° and 1/4 to 1/16 at 18*C. At 87°C. only 
traces of hemolysis were observed, but this may be 
due to deterioration of the complement in the mterval 


In the absence of & history of anti 
& transfusion, it may be assumed 
naturally occurring 
mu hag i ee E 
factor T'7*. In each case, the individual is of the very 
rare genotype TT which determines the presence 
of anti-7'7*—« state of affairs which is quite analogous 
to the distribution of anti-A and anti-B m the scheme 
of the four blood groupe. 

Levine and Koch’ have shown that the specificity 
of anti-Ty* is distinot from that of the anti-H produced 
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by the three group O, Le(c +), Tj(a +) Indians 
described by Bhatia e£ al.4. This variety of anti-H, 
resembles anti-T;4 in its regular occurrence with 
& specific and very rare genotype and its reactions 
with all random bloods tested. Of the thirteen 
mdividuala produc Or possessing anti-77, nine 
are in group pee m group A, and with 
one exception all those tested with anti-Le* are 
negative. 

The occurrence of six consecutive miscarriages of 
the propositus of the Japanese family is very remark- 
able, and their etiological relationshrp to the presence 
of anti-7'7* is suggested by a history of miscarriages 
In each one of eleven pregnancies of three patients 
(4, 4 and 3 ively) studied by Zoutendyk and 
Levine’, Hirgrfeld and Grabowska’ and Levine ef al.’. 
If one includes the Australian patient with one mus- 
carriage (Walsh and Kooptxoff*), there is a total of 
eighteen. miscarriages with no full-term pregnancies in 
five patients with &anti-795, all of whom are in the 
child-bearing age. The only exceptions are the first 
two Virginia siblings aged sixty-six and forty-three, 
in one of whose sera anti-7'7* was firat identified as a 
new antibody. Although not found in the younger 
sibling in 1951, anti-T4* was demonstrated m 1953. 
The two siblings had eleven (four and seven respect- 
ively) full-term, normal and successful pregnancies 
with no miscarriages. It now appears that the 
gastric &denooaroinoma in the older sibling bears no 
relationship to the presence of anti-T94 (Walsh and 
Kooptzoff*). 


Rh Testing Laboratory, 
Ortho Research Foundation, 
. Raritan, New Jersey. 
March 1. 


1 Iseki, B., and Alasaki, 8., Guns J. Med. Sci., B, 205 (1053). 
* Levine, P. B cape x Nose A EV UNS 
, Levine, P., n oy nN 


à Y. O. K., Bhata, HL |B, Race 
d, Morgan, v ME MES TO Vue 903 

' Eoutend yk, A., and Levine, P., Amer. J. Olia. Paih., it, 630 (1952). 

‘Hinnfeld, L., and Grabowska, M., EaperiexAa, 8, 355 (1952). 


' Levine, P., Koch, H A, Pryer, B., and Michel, W. O. (fn preparation). 
Mx un, Ts eer er ee ee 
press). 


Antitubercular Effect of an Extract of 
Adhatoda vasica 


Adhatoda vasica is & small sub-herbaceous bush 
which grows all over the plains of India and is 
extensively used in ous medicine as a remedy 
for colds, cough, bronchitis and asthma. Hooper 
(1888) carried out ita chemical analysis and found 
that it contained an odorous volatile principle and an 
alkaloid called vasicine. The alkaloid was found to 
have no action on tubercle bacilli (Chopra e£ al., 
1925). 

The antitubercular activity of the volatile principle, 
which was obtained by steam distillation of the leaves, 
was determined by the serial dilution method, and 
the resulte are shown in the accompanying table. 
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The activity of the drug is thus leas than half that 
of streptomyain. 

The drug does not produce any toxic symptoms in 
& dose of 2-3 gm./kgm. when administered to mice 
orally or subcutaneously. 

Various concentrations of the drug were incor- 
pe ee ee eee 
iquid media, and the effect was studied under the 
electron microscope at various intervals. Under the 
influence of the drug there is inhibition of growth 
and the bacilli swell up (Figs. 1 and 2). 





Details of this work will be published in the Indian 
Journal of Medical Research. 
K. C. Gupra* 
I. C. CHOPRA 
Drug Research Laboratory, 
Jammu, India. 


* Present address : Vallabhbhe: Patel Obest Institute, DelbL 


Preparative Circular Paper Chromatography 


From the preparative aspect, the conventional 
paper chromatographic technique is rather limited, in 
that only a few micrograms of material can be spotted 
on & single strip or sheet, and the labour involved in 
the separation of even milligram ities in this 
way is enormous. From this pomt of view the circular 
paper chromatographic technique! offers great poesi- 
bilities. By a suitable modification of this technique, 
it has bean found possible to obtain from a single 
chroma material of individual components 
from a mixture of sugars sufficient for the determina- 
tion of physical constants and preperation of 
characteristic derivatives. 

The easential features of the technique consists in 
the use of thick and large-size circular filter 
(Whatman No. 3, 35 cm. diam.) and the application 
of the multiple development technique. The method 
consiste in spotting 0-1—0-2 ml. at a time of the 
sample containing & mixture of sugars (about 20 per 
oent each of three to flve sugars) at the oentre of the 

and. before another aliquot is super- 
friposed icu T 0-5 ml. of the solution bas been 


applied. The size of the spot can be as large as 
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Np (^ MN 
ey ae 


glucose 


B mgm 


(100 mgm.); 


SE TC Spa xylose ^ (bd mem); om fan. dal d m 
40 RO). Four developments. B 


1:5 in. in diameter. Using yibutancipestdinss eater 
(00 : 40: 30) as the developing solvent and applying 
the multiple development technique (four develop- 
ments) previously described for the resolution of 
sugars by the circular technique’, clear tion 
of the sugars oan be obtained. The banda relating to 
the individual sugars can be marked with pencil by 
cutting small sectors at different regions of the paper 
and using them as guide sectors after treatment with 
& chromogenio reagent. The marked-off zones are 
eden Yel a eeu aires ca Mae ee i 
water, concentrated and arystallized in the usual 
manner. In this way 300-500 mgm. of sugars per 
sheet can be separated and isolated. More than one 
peper can be developed at a time by spotting the solu- 
tion on each paper and placing them one above the 
other o between two thick glass plates having 
& hole at the centre. The development can be carried 
out by inserting a cylindrical paper wick through 
the holes, and reaching the solvent in a beaker. By 
this procedure it is possible to develop four or five 
chromatograms at a time. In this way large amounts 
of sugars oan be ted. The accompanying 
photograph shows an le of the application of 
this technique, which should be of wide application 
as & preparative method of isolation of sugars and 
other substances which can be separated by paper 
chromatography. 
A detailed account of this technique will be sub- 

mitted for publication in the Journal of the Indian 
Institute of Sotence. 


K. V. Grg1 
Department of Biochemistry, 
Indian Institute of Science, 
Bangalore, 3 
Feb. 12. 
3 X. V. and N. A. 25 1 

ki os So, 94, 05 95 192). zem 11b (1953). ' eee 
v n Natwrwisernsohaften, 40, 348 (1953) ; 
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Recovery of Lecithin from the 
Lecithin - Cadmium Chloride Complex 


ArrHOUGH cadmium chloride has been in use at 
least since 1868 as & precipitant for lecithin, no com- 
pletely satisfactory method for the removal of cad- 
mium chloride from the complex formed in this 
manner has been devised. Strecker! used hydrogen 
sulphide to precipitate the cadmium. Bergall*, in 
1900, made use of ammonium carbonate, and Levene 
and Simms’, in 1921, mtroduced the procedure in 
recent common use, namely, treatment of a chloro- 
form solution of lecithin — cadmium chloride with dry 
ammonia — methanol solution, both procedures result- 
Rd in the precipitation of a cadmium ammonium 

oride complex. All these methods, m addition to 
resulting in poor yields, expose the easily oxidizable 
and Iabile lecithm to undesirably harsh treatment, 
with the result that, however pure the lecithin — 
cadmium. chloride lex may have been, the 
lecithin finally soled 1 ia once more somewhdt 


impure. 

It seemed probeble that ion-exchange resins could 
be used to remove the cadmium chloride from the 
lecithin complex if a solvent could be found which ful- 
filled all the following conditions: (a) the complex 
would be soluble in the solvent, (b) the lecithin would 
be soluble, (c) the solvent would be sufficiently polar 

in character to enable the 1on-exchange resin to 
fashion. and (d) it would not dissolve or in any other 
way alter the resin. A mixed solvent consisting of 
ethanol-wsater-ohloroform (7:3:1 by volume) has 
been found to fulfil these conditions and to function 
as expected. (It is advantageous first to dissolve the 
lecithin — oadmium chloride in chloroform and after- 
wards to add the required amount of 70 per cent 
ethanol.) 

The self-indicating, monobed resin ‘Amberlite 
MB-3’ (Reainous Products and Chemical Company) 
was used. Lecithin — cadmium chloride was prepared 
from soya bean phospholipids (kindly supplied by 
Victory Milla, Toronto) by the usual methods and 
once purified by the method of Pangborn‘. 

A description of two experiments will serve to 
illustrate the results which have been obtained. 
'Amberlite MB-3’ was equilibrated, in a flask, with 
several changes of the mrxed solvent, after which a 
column of resin 10 am. m height was prepared in an 

tion tube 1 cm. in diameter and the solvent 
drawn. off just to the top of the resin column. 6500 
mgm. of lecithin- cadmium  ohloride (containing 
15-0 mgm. of phosphorus) in 10 ml. of the mixed 
solvent was introduced above the resin and allowed 
to flow down by gravity through the column at the 
rate of 1 ml. in 5 min. The solution was followed by 
more of the solvent ab the same rate until sıx 5:0-ml. 
fractions of the effluent bad been collected. On 
analysis these were found to contain 0, 0-65, 6-7, 7-0, 
0-65 and 0 mgm. of phosphorus respectively, thus 
accounting for all the phosphorus. The third effluent 
fraction contained 3:04 mgm. of nitrogen representing 
@ nitrogen — phosphorus ratio of 1:1-°00. Neither 
cadmium nor chloride was to be found m any of 
the effluent fractions. 

On a slightly larger scale, 2,808 mgm, of lecithin — 
cadmium chloride m 45 ml. of the mixed solvent 


800-ml.’ standard-joint flask and the solvent distilled 
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off in vacuo under nitrogen with 
an all-glass apparatus. (The 
water-bath temperature was not 
above 30° O.) Three 10-ml. 
portions of absolute ethanol were 
added and each successively dis- 
tilled off under the same con- 
ditions to effect removal of the water. Finally, 
the contente in the flask were dried to & constant 
weight in & vacuum desiccator over phosphorus 
pentoxide and in the presence of mitrogen. The 
lecithin, & transparent, colourless and amorphous 
solid, was dissolved in absolute ethanol, quantitatively 
transferred to a 50-ml. volumetric’ flask and made 
to volume. The weight of the lecithin thus 
was 1,777 mgm. According to Baer and Kates‘, the 
complex has the structure (lecithm), (cadmium 
chloride),. Assuming a molecular weight of 802 
for this lecithin, the yield should have been 1,720 
A lecithin oonteining one molecule each of 
stearic and linolenic acids would have & molecular 
weight of 802 and the following calculated analytical 
figures: P, 3-86; N, 1-75 per oent; iodine number, 
95; analysis gave P, 3:83; N, 1:78: oholme-N, 
1-78 per cent’; N: P ratio, 1:1-00; iodine number, 
86. (It is not to be construed that this is evidence 
for the of stearic or linolenic acids.) The 
lecithin ia optically active, [a]*f == 7-0 (in ethanol). 
A 10 oent solution of the lecithin in ethanol has 
been. Tepe at room temperature for two months 
without discoloration. 

The method described here, when used m con- 
junction with the excellent procedure of Pangborn 
for the purifloation of lecithin — cadmium ohloride, 
makes possible the easy preparation of naturally 
occurring, unsaturated lecithins with a high degree 
of purity. 

This work was assisted by a grant from the Division 
of Medical Research, National Research Council of 
Canada. 


L. B. MAGPHNBRSON 
Department of Biochemistry, 
Dalhousie University, 
Halifax, N.S. Feb. 10. 





Soil Recolonization Tube for studying 
Recolonization of Sterilized-Soil by 
Micro-organisms 


STUDIES of recolonisation by fungi and bacteria 
of soil sterilized, or partially sterilized, by steam or 
by various fumigants 
disulphide and cbloropiorin have been made by many 
investigators. A difficulty common to all such 
investigations has been that of taking samples of 
the soil in the proceas of recolonization for plating 
out and determination of the reooloniring mioro- 
organisms. If the soil has been treated in situ in 
the fleld, it is necessary to dig profile pita, from the 
sides of which samples can be taken’. If the soil 
has been treated in laboratory containers, ii may be 
necessary to sacrifice one container of soil for each 
series of samples taken, and this makes it impossible 
to make consecutive observations on the soil in & 
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designed and found useful in the study of 
reooloniration of sterilized soil. It is proving y 
useful for the investigation of soil recolonization by 
beaoteria. By the use of this apparatus, soil samples 
can be teken with the minimum of labour and of 
disturbance to the surrounding soil; moreover, 
successive samples of soil can be taken from a single 
recolonization tube for an indefinite period, and the 
succession of reooloniring organisms in space and 
time can be properly studied. 

The recolonization tube consists of an 18-in. length 
of ‘Pyrex’ glass tubing, of l-in. internal diameter, 
to which six side-arms, 1 in. long and j in. internal 
diameter, are fused at 2-m. intervals. The tube is 
packed with moist soil, which has previousty been 
passed through a 2-mm. sieve and adjusted to a 
moisture content of 40 per cent saturation. Trm 
and even ing is secured by tamping after each 
addition of 25 gm. of soil. After the tube has been 
filled, the open ends of the main tube and of the six 
side-arms are plugged with cotton wool and the whole 
tube w weighed; soil moisture content oan then be 
maintained at the original level by periodical weigh- 
ing and restoring to original weight by addition of 
sterile water through the side-arms (starting at the 
end farthest from the inoculum of unsterilized soil). 
If recolonization of steamed or sutoclaved soils is 
to be studied, the tubes can be steamed or autoclaved 
in the usual way ; for treatment of soil with a fumi- 
gant such as carbon disulphide or chloropicrm, the 
cotton-wool plugs are replaced, for the duration of 
the treatment, by rubber bungs. After the steriliza- 
tion treatment has been completed and the necessary 
additional period allowed for evaporation of a volatile 
fumigant, an moculum of unsterilized soil is added 
at one end of the recolonization tube. At suitable 
intervals of time, small samples of soil are removed 
through the side-arms of each tube, and from them 
‘Waroup soil plates’ are made for determmation of 
the fungus flora’. 

Consistent resulta have been obtained with this 
technique im successive trials of sterilized and re- 
inoculated Kettering loam soil. After steam treat- 
ment at 1 atm. pressure for 80 min. on two successive 
days, the first fungal colonists following remoculation 


E. Evans 


1 Warcup, J. H., Troms. Brit. Mye. Soo., H, 519 (1961). 
‘Waroup J. H. Nature, 186, 117 (1950). 
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NEW STANDARD EQUIPMENT - 
FOR INDUSTRIAL 
|. IABORATOTUES 


Developed in conjunction with 
A. E. R. E. HARWELL... 


A new MASS SPECTROMETER is in production 
for the identification of inorganic and organic molecules 
of mass numbers 16-90. 


Full technical details available from 
DANIEL VARNEY, LTD., Netherton Road, Wishaw, Lanarkshire 


Phone: Wishaw 142/5 


The Policy for Education SLIDE RULE 
EFFICIENCY 


provides a means of saving for a child’s education. 
For example,-for a parent aged 35 next birthday, 


The Society pays 
£100 p.a. for 5 years, beginning in 15 years’ time, 
and 
if the parent dies within 15 years, £100 p.a. in the 
meantime towards the child’s maintenance. 


j The cost is 
£8 7s 6d a quarter for 15 years at most, DAMIEN 
| Enquire for details, giving the ages of parent and child. METAL SLIDE RULE 


| The Equitable Life 


e SPECIAL REDUCED PRICES FOR OVERSEAS 
Assurance Society giri rom ingame od 
founded 1762 ANODISED PRODUCTS Ltd. 


19, Coleman Street, London, E.C2. 91 Upper Thames Street, London, E.0.4 
No shareholders. No commission. Telephone : MAN. 7765 
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LECTURES AND COURSES 
BRADFORD EDUCATION 


H.M. COLONIAL SERVICE 


experience. 
CDE 63/15/04. 


SURREY EDUCATION 


COMMITTEE 
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techmques and for remults 
Qualficabons : higher school certificate (scenose) 
or equivalent; pass degree in mafthemencs or 


Technical and Sclenufic QD, 26 King 
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SHANDON 
CHROMATOGRAPHY 


DRYING OVEN 


— ee —— - — — _ - c — 





) 


/ APIRZON products — always keeping pace 
with improved, techniques developed 


in the last twenty years — include olls, 
designed to produce and maintain 
the highest vacua now practicable. 


Write for the comprehensive booklet 
which describes their uses in detail. 





— 


—HL Specially designed for chromatography and paper electro- 


| moe e es phoresis, Shandon's latest equipment offers : 

tll aan * Drying of papers at uniform temperatures, a feature 
which Is Indispensable for consistently accurate, 

reproducible, and comparable chromatograms. 


* Simultaneous drying of 12 large sheets up to 24 in. 
x 24 in., hung on pull-out rack giving free access to 


"Shell Chemicals Limited 
(aerrarcevroes) s 


f 


regulation. 

* Solvent vapours continually exhausted through 
adjustable outlet. (The oven can also be run as a closed 
system.) 

* Shelves are avallabie for Immediate conversion into 
general purpose laboratory oven. 


SHANDON. 


à Norman House, 105-109 Strand, W.O.2. Te; rem 45 all papers. 
quM OMNCM * Heating of all papers under strictly Identical conditions 
' Walter House, Bedford St., London, W.0.2 Tel tam 4453 
£1 Deanapate, Manchester. Tel: Deanagate HSL through continuous hortzontal forced air circula- 
| 9 Corporation Bt Birmingham 2. Tel: Midland 0954. tion by centrifugal fan. 
B Bi. Binoob Square, Glasgow, C.L. Tal: Glasgow Centra) 9^4. 
3 3 Middle Abbey Bt., Dublin. Tei: Dublin 43776. * Accurately controlled heating from amblent tem- 
| 3-7! Boyne Square, Belfast. Tei: Belfast 20081. pag: . perature to 110° C. by manual or fully automatic 
| “APIEZON " is a Regisierod Trade Mark of Ayscoon Products Lid, 
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SHANDON SCIENTIFIC COMPANY 
6 CROMWELL PLACH, LONDON, $.wW.7 
Telephone: KNightsbridge 1131. 
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REFLECTING 
MICROSCOPE 
















for work in visible, uitra- 
violet and Infra-red light, 
bil bung Che Panes ocw: 
flecting objectives, with 


Particulars 
powers of XIE to XIT2 


a WAAL 


request 


HAWKSLEY & SONS Ltd. 
E 17 NEW CAVENDISH ST., LONDON, W.) 
R & j BECK LTD. "Loc Toliphone: Eck 3859 Telerama: “Dirac, Wendo, Lone 


Ful! particulars from 


LONDON, W.1. 





Makers of Scientific & Techni cal Apparatus E 


for 


<M> Education, Research, Industry 


ND ERE Gauge Testing &: Measuring Equipment 


G. CUSSONS L?- The Technical Works, MANCHESTER, 7 





Green's Pure Filter Papers 


compare favourably in price with other 
makes, yet quality is never sacrificed 
for cheapness. A new price list (NG) 
will be sent free on application to: 


J. BARCHAM GREEN LIMITED. 
HAYLE MILL: MAIDSTONE : KENT 
Telegrams: “Green Tool” ` Telephone : 2040 Maidstone 
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f Zu The key to your circuit 
new T NE = - problems 


4 GALLON BATH 










applied for) for greater 
sensitivity and longer life. 


X* INDICATING THERMOSTAT 
X3 HEATING RANGES. 
X ADJUSTABLE TRAY 

X CIRCULATION TO BXTERNAL APPARATUS SURGE SUPPRESSION - LIGHTNING 
X CONTROL BETTER THAN + &.01'C. AT 40°C, ARRESTERS - VOLTAGE REGULA- 
KBRUSULTAS MOTOR TION + FIELD CONTROL * SPARK 


“METROSIL” 


Is a non-ohmic resistance 
having the characteristic 
CURRENT œ (YVOLTAGE)4 


Somo proved usos aro in: 


k MAGNETIC THRUST BEARING Sand for ballet SUPPRESSION * RADIO CIRCUIT 

%* NO SUBMERGED BEARINGS PROTECTION 

X SPECIAL RACKS TO ORDER Pitot tad N/A 901 
METROPOLITAN-YICKHRS HLECTRICAL Co. Ltd., Manchcstor, I7 

TECHNE (CAMBRIDGE) LTD . DUXFORD . CAMBRIDGE . ENGLAND Member of tha A.E.]. gromp of Companion 









FOR 3ml. to 100ml. 
WITH TEMPERATURE 
CONTROL FACILITY 





CS» Homogeniser 


The most versatile laboratory mixer made. 
Jt takes three different types and sizes of 
container enabling it to handle quantities 
from 100 c.c. down to 3 c.c. Speed is 
infinitely variable up to 14,000 r.p.m. The 
housing for the 100 c.c. and 10 c.c. con- 
tainers can be filled with dry ice or other 
convenient coolant, providing effective 
counter-action to the temperature rise 
normally met in high-speed blending. 


MSE Publication No. 181 





MEASURING & SCIENTIFIC EQUIPMENT LTD., SPENSER STREET, LONDON, S.W.1 
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ee ee ee et a 
laboratories and factories for ROUGH 
VACUUM INDICATION IN GLASS 
SYSTEMS - ] 


These units are contimous in operation and 
can be operated In one hand. 


Jor better vacuum service... W. EDWARD S | 


MANOR ROYAL, CRAWLEY, SUSSEX 


TELEPHONE: CRAWLEY 1500 (10 LIMES) TELEORAMS: EDCOHIVAC, CRAWLEY 





IF YOU WANT TO PROJECT 


35mm. film strips, 2”x2” or 34"x34" slides, 
Continental slides, micro slides, specimens, 
models, drawings, blueprints, photographs, | 
elc, efc.... 






THERE IS ONLY 
ONE ANSWER 


‘EPIVISOR’ 


(Registered Trode Mark) 
EPIDIASCOPE 

ca E a a a ie 

This versatile instrument enables you to project . 

greatly enlarged and perfectly defined images of fiat ; 
and solid objects, es well as film strips and slides. Itis 3 
indispensable in research and in training. Full detalla 
will gladly be sent on request, together with the name of 
your nearest dealer, who will be pleased to demonstrate 


™ 
^ at m" =.“ 
"om = . 





» Sele Wholesale Distributers : 
NEVILLE BROWN & CO. LTD., 77 NEWMAN ST, LONDON, W.! 
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SCIENTIFIC RESEARCH AND 
EXPOSITION 


FFECTIVE exposition of & scientific theme is 

highly important at the present day, and two 
recently published books* provide good examples 
of it. Herr Jungk’s book has the narrower soope, 
in that he limits his survey to the American soene 
and describes some of the projects and achieve- 
ments of American scientists in the exploration of 
spece, the development of atomic energy, in agri- 
culture and horticulture, the control of weather, in 
animal biology, industrial psychology, the electronic 
computer and the like. By and large, he is concerned 


‘rather to depict the actual impact of such projects 


and achievements on the social order, and to suggest 
their probable effect on the society of to-morrow. 
In pertioular, he gives a graphio picture of the 
changes which the atomic energy programme has 
already wrought in Colorado, at Los Alamos, in 
Nevada and elsewhere. His book is a series of snap- 
shota of & world in which man has already changed 
his environment and himself, rather than of the 
discoveries by which man has gained such control 
over Nature. 

Mr. Kaempffert «(see also p. 1211) touches 
on’ the exploration of space, tbe ionosphere, 
weather control, supersonic flight, atomic energy, 
the possibilities of generating energy from the 
gun, advances in animal and human biology and 
their implication for the control or prevention of 
diseases like cancer, but he gives a highly skilled and 
readily intelligible exposition of the scientific dis- 
coveries concerned, the way they have been made 
and something of what they mean for mankind. 
Further, Mr. Kaempffert’s book is not restricted to 
the American scene. Moreover, ite clear pictures of 
the nature of the process of scientific discovery and 
the working of the scientific mind depict the scientist 
as & human being, whereas Herr Jungk’s picture of 
the scientist is that of a mystery man, even one who 
is carrying the conquest of Nature so far as to 
attempt to make himself into a god. In an address 
to the American Association for the Advancement of 
Science at Philadelphia in December 1951, Prof. 
Kirtley Mather discussed such anti-scientific ten- 
dencies and their significance. While such trends 
have undoubtedly caused soientista themselves to 
consider more carefully the social consequences of 
their work, it has not been made any easier thereby 
for science to make its full contribution to human 
welfare and the practical affairs of everyday life. 
Indeed, as much of the discusmon over the hydrogen 
bomb indicates, muddled thmkmg and a confusion 
of moral issues with practical affairs lead to evasion 
of the hard intellectual effort required to evolve 
adequate means of international control and co- 
operation, which are the real challenge of the 
situation. 


* Tomorrow Here 1 obs German by Marguerite W 
a Md er ted from the German Y 
Are ieee Hare Dara, td. 

By Wakemar Kaempffert. 288. 
on: Vietor yore ae T 1953.) 12s. Gd, net. PR: 
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Both books, it is true, demonstrate the inescapeble 
contact between science and polities; but whereas 
Herr Jungk gives no indication as to how that contact 
should be guided, Mr. Kaempffert shows that there 
is a certam amount of common ground, and that it 
is possible for the scientist and politician to walk 
together on terms of mutual respect and under- 
standing. ‘That is to say, Mr. Kaempffert has not 
stopped at exposition: he has carried his venture m 
communication to the pomt of mterpretation, eo that 
the ordinary citizen, whether politician or scientist 
working at some other frontier of knowledge, farmer, 
salesman, housewife, airman or soldier, can gam 
some understanding of what the scientist is domg, 
how he goes about his work, its implicetions for the 
world of to-day and the conditions essential for the 
continuance of such scientific work. In the mam, this 
is done in the conclhidmg three chapters of the book, 
in which Mr. Kaempffert explains the nature of the 
solentiflo method and ite requirementa, and how it is 
that the application of scientific discovery inevitably 
involves social change, paying at the same time a 
deserved tribute to Wells’s efforts m this direction. 
Nevertheless, the same theme is implicit and often 
explicit in his accounts of particular developments m 
the earlier part of the book. 

This interdependence of science and politics -was 
brought out even more effectively by Prof. Kirtley 
Mather m his retiring address to the 
American Association for the Advancement of Science 
in December 1952. That interdependence, he urged, 
especially the moreasing dependence of fundamental 
science upon public funds, has made it imperative to 
make the common ground of science and politics more 
obvious, to encourage the co-operation of scientists 
and politicians in the service of mankind, and to 
eliminate reorimingtion and distrust. Prof. Mather 
referred then to the marked reluctance of scientists 
in the United States to enter Federal Government 
service, and foretold the further damage to relations 
between scientists and the Federal Government done 
by the passage of the McCarran Aot by Congress 
over the Preaident's veto. 


On this point of the conflict between intellectual. 


freedom, essential to gBoientiflo progress, and national 
security, and the contribution of the mdividual or 
minority to creative thought, Prof. Mather expounded 
the real issues no leas vividly than Prof. A. Macbeath 
did in his ‘plea for heretics’ before the British Associa- 
tion at Belfast. Nor did he hesitate to insist that the 
ideas of competent scientists should play an effective 
part in determining the limita, of security measures. 
He recognized that the removal of the present 
stultifying atmosphere and the acceptance of reason- 
able standards for scientific freedom demand a 
public understanding which oan only coms with 
education and the establishment of effective means 
of communication—interpretation as well as ex- 
position. 

That is a task of integration m which both scientists 
and politicians have a place. The scientist must 
. assist in developing a climate of opinion that reoog- 
nizes the supreme worth of intellectual freedom. He 
must resist vigorously any tendencies in education or 
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means for the expreesion of group prejudice and 
eutocracy inimical alike to science and the general 
well-being. 

Referring again to the books by Dr. Jungk and 
Mr. Kaempffert, it must be pointed out that both 
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 8&uthors brmg out very clearly the conditions of 


scientific advance and the grave danger to science in 
the United States and elsewhere arising from the real 
or imagined. need for secrecy and ite effect on the free 
exchange of information and ideas. Both Jungk and 
Kaempffert put this issue of freedom of communica- 
tion, debate and discussion in its proper perspective in 
relation to scientific advance ; and the consequences 
of failing to hold a reasonable balance in practice 
between the claims of ‘security’ and the exploration 
upon which real contmuing security depends are 
clearly shown. 

But this is only one illustration of the importance 
of clear interpretation of the posaibilities in presenting 
science to the public. Interpretation is one of the most 
important functions in the presentation of science 
and the scientist has the duty at least to aamst in 
that interpretation. But it may not succeed until the 
non-scientist realizes that science is not necessarily 
linked up with atom bombs and destruction. Neglect 
to carry out that task may well involve reetraint& on 
scientific work which may gravely hinder its prose- 
cution. It may result in disastrous direction from 
outside or the withholding of essential funds, now 
Increasingly drawn from public sources. 

Scientiflo advance itself, no leas than the effective 
application of science in industrial and national 
affairs, depends increasingly on the extent to which 
not merely the government, but also the ordmary 
citizens on whose support government ultimately 
depends in a democracy, should have some under- 
standing of what is happening in science, an apprecia- 
tion of how it oan be wisely utilized and & sense of 
responsibility for ita prosecution. That is one of the 
primary reasons for the concern of the scientist 
with the problem of education as & whole; the: 
effectiveness of the educational system determines 
largely the means he must adopt to deal with 
his problem of communication as well as the 
efficiency of those means. Also, as corollary, it 
requires him to examine closely his objectives in this 
task of communication and the approprieteneeg of 
the means at his disposal. 

The importence of this latter factor was well 
illustrated by the Reith Lectures given last year 
by Prof. J. R. Oppenheimer. The Reith Lectures 
are above all an attempt to communicate not go 
much information as ideas to & widespread serious 
and attentive audience. Their success in achieving 
their declared purpose is to be judged by the extent 
to which they stimulate thought and promote publio 
understanding of some great issues of the day, or in 
other words, just that understanding and sense of 
responsibility upon which we have frequently insisted 
in respect of science. 

Nevertheleas, the criteria of success are not 
mass criteria. It is true that the Reith lecturer, 
like other expositora and interpreters, requires 
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some understanding of the outlook, the sym- 
pathies and the limitations of the ordinary folk 
who make up the millions of his listeners; he is 
equally entitled to expect of his listeners a more 
serious intellectual effort than would be expected 
of the viewer at a cinema or the ordmary tele- 
vision programme. Exposition and interpretation 
are more than entertainment. They mvolve co- 
operation, but that co-operation will only be secured 
if interest is aroused. The oomperative failure of 
Prof. Oppenheimer’s lectures to make any effective 
impact on go many of his listeners was, however, not 
due so much to the soientific limitations of his 
audience as to failure to present his theme m a 
setting which, by challenging and oepturing the 
interest of his listeners, would mduoe them to make 
just the necessary effort for them to apprehend, even 
without a scientific or mathematioal training, 
something of the bearmg of scientific thought, and 
nuclear physios m particular, on the society of to-day. 
That it oan be done Oppenheimer himself has shown, 
for example, in an earlier article on the encourage- 
ment of science, in which he expounded a letter of 
Jefferson on the relations between science and 
political life in a way that no hearer of the Reith 
Lectures could have failed to apprehend. Nor need 
erudition exclude either creative thought or the 
stimulation of healthy argument. 

The Reith Lectures are not, of course, limited to 
the presentation of a goientiflo world picture, and it 
has to be admitted that those given by scientists 
have not been among the most successful. An even 
more serious defect, however, in another series has 
been the failure of the lecturer to take account of the 
limitations of such & vast audience, so that the 
picture of world history which he presented became 
dangerously tendentious where membera of his 
audience did not possess the knowledge to oorrect 
the effect of deliberate or accidental omissions. None 
the leas, such lecturers as Lord Russell, Mr. Robert 
Birley and Lord Radcliffe have achieved such succeas 
in stimulating thought and presenting vital issues 
that the possibilities of this method of communication 
should be fully explored and utilized, and there is 
every reason for believing that Sir Oliver Frank’s 
forthcoming lectures on “Britain and the Tide of 
World Affairs" will touch as high a level as any of 
the earlier lectures. 

At a tine when, however, the sation and 
formative infiuence of.such a new mass media as 
television is still a matter of discussion and experi- 
ment, and when the scarcity of science teachers in 
the schoola threatens both the supply of scientists 
and the education im science of the general citizen, 
and especially of the leaders in all walks of life, it is 
well to remember that the effectiveness of the 
exposition of science is not set solely by the skilful- 
ness of the expositor in presentation or interpretation. 
His choice of means is limited m part by the general 
level of education and understanding of the com- 
munity in general. These are the factors which 
determine the amount of co-operation on which he 
When all stress has been laid on the need for scientists 
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as such to address themselves much more carefully 
to this question of communication and presentation, 
to co-operate fully with those who take up this task, 
whether they be scientists themselves or journalists, 
and whether the media be the spoken, the written, 
or the broadcast word, or the newer visual media, it 
still remains true that it is m the schools that the 
foundations of the understanding of science must be 
laid. Unlees the beginning made there is sound, no 
efforts of scientists or others in the presentation of 
science are likely to convey to the ordinary citizen 
the real understanding which he needs, of what 
Boienoe is, and how it can contribute to the welfare 
of man or, if misused, to the undoing of mankind. 


THE DISPLACED SCHOLARS AND 
SCIENTISTS OF 1933-52 
The Rescue and Achievement of Refugee Scholars 


The Story of laced Scholars and Scientists 
1938-1952. By Norman Bentwich. (Studies in 
Social Life—1.) . xiv-+108. (The Hague: 
Martinus Nijhoff, N.V., 1958.) 6.25 guilders. 


Ta story which Prof. Norman Bentwich has to 
tell of the refugee scholars who were displaoed 
from the Dictator-States between the years 1033 and 
1952 is brim-full of human interest. When in the 
former year Hitler came into power as Chancellor of 
the German Reich, he took advantage of the unfor- 
tunete circumstance that the univermities and 
research institutes were in general State-owned and 
their staffs State officials, so that it was an easy 
matter to ‘cleanse’ such establishments by ordermg 
that all those considered to be of other than ‘Aryan’ 
origin, or not whole-hearted Nazis, should be sum- 
marily dismissed. This led to the elimination of more 
than twelve hundred scholars and goientiste within 
the next two years. Inside Germany itself, there was 
but little resistance to this drastic policy, and the 
few who objected were themselves removed. Nor 
was there within Germany itself any organize 
movement to help those thrown out; any help that 
did come had to be from outside. 

It is in this way that the author introduces his 
subject, and all that happened in thoee critical years 
had & deep influence on what was to follow when the 
countries of eastern Europe came more and more 
under German control. That the matitutions con- 
cerned were attached so intimately to the State 
would, no doubt, not have been so serious a handicap 

in the days when there existed many small dukedoms 
a principalities to which a rejected scholar could 
turn ; but it became devastating when an all- 
embracing central government was in such complete 
control that even reotorial heads had to model 
themselves to behave as little "Führers'. In fact, as 
was graphically said in an article in the Untwerstites 
Review of April 1936, by Prof. A. V. Hill Sir 
F. Gowland Hopkins and Bir Frederico Kenyon: 
"A German university under the new regime 


is as to the one part a regiment preparing for 
war, as to the other an intellectual concentration 


Efforts directed pde the resoue of scholarship 
were made in increasing by Western Statos, 
largely on the initiative of reat Britain, which set 
up, under the presidency of Lord Rutherford, an 
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Academic Assistance Council (succeeded a few years 
later by the larger “Booisty for the Protection of 
Science and , which is still functioning). 
In 1935 the U.S.S.R. iteolf became one of the many 
States in which displaced scholars could find tem- 
porary ahelter; but that did not long endure, and 

1986 there followed the forced return of almost 
all of them and even the imprisonment of some. By 
this time the number displaced from the German 
universities had risen to seventeen hundred, and their 
conditions of life became steadily worse. (Although 
China in ita turn became another source of academio 
exiles, this chiefly concerned the student body and 
is therefore not included in Prof. Bentwioh's survey ; 
it was looked after by the International Student 
Service with a centre in Geneva.) 

The Nazi attack on scholars in Austria and Italy 
in 1988 led to the displacement of a further five 
hundred university teachers and scholars. Here again, 
willing help was given by Britain to the victims ; but 
with the outbreak of the Second World War it was 
realized that private aid could not carry so heavy a 
burden by itself and that the British Government 
must needs shoulder & large portion of it. As the war 
area other Western European countries 
suffe in much the same way, and rf the means of 
escape became harder the ingenuity employed became 
greater: the famous scientist, Niels Bohr, had to 
get away in a fishing boat at b. 

By 1945 the totel number of &oademio refugeee 
registered by the Society for the Protection of Science 
and roge to more than twenty-five hundred ; 
of those, about half were from Germany and the rest 
from other countries. In Britam and 
the United States the number each received was 
more than six hundred, moet of whom have since 
become part of the scholarly groupe in those two 
countries. 

When Hitler began this cruel and foolish attack on 
German scientista, he » reported to have said: “If 
the dismissal of Jewish scientists means the annihila- 
tion of contemporary German science, we shall do 
without science for a few years”. Seven years later 
Sir Winston Churchill thus assessed the fatal con- 
sequence: ''Sinoe the Germans drove the Jews out 
of Germany . . . our science is definitely ahead of 
theirs” ; this is graphically epitomized by Prof. 
Bentwich as “tho Nemesis ich attended the 
National Hubris of the Nazis”. 

In an eloquent epilogue, Prof. A. Y. Hill sums up 
the story of those hard days: the Academic Assist- 
ance Council, he says, had no partisan, political or 
national bias, and indiscriminate relief was no part of 
ita work. “Ita purpose was to act as a link between 
the scientific workers and other scholars displaced and 
the universities and research institutions of the world, 
BO ‘that ther tional abilities exceptionally 
trained—to quote noble declaration of the 
Counocil'a founders—should not be lost”. Those who 
took part in it may well be moved with pride—and 
humility—when reminded by some friend of the 
many perils in which scho then stood and how 
the danger had been alleviated by the sympathy and 
generosity of fellow workers in the Weat. 

Prof. Bentwioh aims also at the molusion of some 
account of the t achievements of the 
refugee scholars; but it may be questioned whether 


this ia really neoeeeary. The qualities of the men. 


and the response they naturally made to the oppor- 
tunities of work opened so gladly to them tell unaided 
their own story. H; E. WrwrHREIS 
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MALAYAN ORCHIDS 


A Revised Flora of Malaya 

An Illustrated Systematic Ácoount of the Malayan 
Flora, Including Commonly Cultivated Planta. Vol. 
1: Orchids of Malaya. By Prof. R. E. Holttum. 
Pp. v+758+4 plates. (Singapore: Government 
Printing Office, 1958.) 20 Malayan dollars. 


HE contmuous advance in our knowledge of the 

floras of the world renders necessary the appear- 
ance at mtervals of summations of that knowledge, 
either in the form of monographic studies of natural 
groups of planta, or of Floras of various geographical 
regions. One region in which & new presentation of 
our knowledge is required is Malaya, since Ridley’s 
"Flora of the Malay Peninsula” was published about 
thirty years ago and, moreover, was to a oonsider- 
able extent based on msufficient data. 

The appearance of the first volume of a new Flora 
of this region is therefore to be welcomed, and it is a 
happy choice that this vohime should deal with the 
Orchidsceae, & family of o ing interest both to 
the scientiflo botanist and to the plant lover. Prof. 
R. E. Holttum has long been interested in. theee 
plants ; but it was only during the war-time occupe- 
tion of Bingapore by the Japanese that he perforce 
had the leisure in which to oarry out the work 
necessary for tho preperation of the preeent book. 

Apart from botanical exploration in Malaye itself 
since the publication of Ridley’s Flora and the 
incorporation of the resulta into a new Flora, it has 
been easential to consider the Malayan orchids m the 
light of the extensive researches carried out by the 
late Dr. J. J. Smith on the orchids of the Malaysian 
region in general. Smith’s work is of fundamental 
importanoe in. the study of the orchids of this region, 
and the application of the results of his researches to 
the Malayan orchids has necessitated many changes 
from the names and classification in Ridley’s account. 

Most Floras inchide, in addition to the native / 

ies, & selection of the more important established 
aliens. bui Prof. Holttum breaks new ground by 
including accounts of the genera, species and hybrids 
more generally cultivated in Malaya. This renders 
the book of interest to orchid growers as well and : 
permits of a wider treatment of genere and sub- 
generic groups. This is advantageous when the ~ 
cultivated plants are of Malaysian origin, since the 
native orchids of Malaya are a rather scrappy 
selection of the total Indo-Malaysian orchid flora. 
The inclusion of Amerioan and African .groups and 
genera is lees satisfactory. It is impossible in the 
space available to deal with these groupe adequately, 
though it must be confessed that the author has 
provided much useful information. The writer is 
somewhat sceptical, however, of the possibility of 
naming with certainty many of these exotic orahids 
from the data provided ; moreover, the mtroduction 
of new species and the continuous production of new 
hybrids will fairly soon render this part of the &ooount 
out of date. 

The numerous keys to the genera, parts of genera, 
and species form one of the very useful features of 
the book. These are of particular importance in the 
large genera, like Dendrobium, Bulbophyllum and 
Fria, as some of these sectional groups have never 
been in this clear manner before. Prof. 
Holttum takes, on the whole, a rather conservative 
attitude towards genera, but gives full weight to 
modern work on the Malaysian monopodial orchids, 
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in which several of the cumbersome genera have 
been divided into more natural groups. An excellent 
key to the genera of this group 1s provided,. based 
mamly on J. J. Smith's work. 

The book is illustrated by four attractive colour- 
plates of hybrids and more than 230 lme-drawings, 
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mostly from the pen of the suthor. These are 
especially valuable in showing the diagnostic features 
of the species and genera besides supple- 


menting the very clear descriptions. For the orchid 
grower in the tropics there are introductory chapters 
on the cultivation both of adult planta and of seed- 
Imgs and, for orchid growers in general, excellent 
accounts of the main hybrid groupe which have been 
developed in tropical countries. These include 
Spathoglotis, Dendrobium and the numerous bigenerio 
hybrids belonging to the large monopodial group. 
The latest resulta are here brought together by one 
who has been closely associated with much of this 
hybridization in recent years. : 
together Prof. Holttum's book provides & very 
satiafying account of the orchids of Malaya, and will 
no doubt for long be the standard reference book on 
this subject. V. B. SBUMMNRHAYES 


THE ROTHSCHILD COLLECTION 
" OF FLEAS 


An Illustrated Catalogue of the Rothschild Collec- 
tion of Fleas (Siphonaptera) 
in the British Museum (Natural History), with Keys 
and Short Descriptions for the Identification of 
Families, Genera, Species and Subspecies. By 
G. H. E. Hopkins and Miriam Rothschild. Vol. I: 
dae and Puhoide. Pp. xv+361+45 plates. 
(London: British Museum (Natural History), 1953.) 
84s. 


LTHOUGH one of the ‘smaller orders’ of insects 
(about 1,350 described species and sub-species), 
the Si igre ahe or fleas, are the subject of a oon- 
siderable volume of taxonomio literature, mostly 
written during the past half-century, or since the 
role of some species as vectors of bubonic plague 
was proved. A world lst published in 1895 included 
only thirty-five species. About that time, three 
entomologi Julius Wagner m Russia, Carl F. 
Baker in the United States, and the Hon. ,N. Charles 
Rothschild in England, turned their attentions to 
this virtually neglected group of small and despised 
insects. All three left their mark in flea taxonomy ; 
but it was Rothschild who amassed what is even 
to-day the world’s most representative collection. 
Working at first alone but later with his friend and 
colleague Karl Jordan, Rothschild published numerous 
descriptions of genera and species that set a standard 
of ition and accuracy not often exoelled to-day. 
At an early stage Rothschild realized the importance 
of the collection he was building, and by deed of gift 
in 1918 arranged that it beoome the property of the 
British Museum (Natural History) on his death. 
According to one of the provisions of the deed, the 
trustees were to ‘‘cause to be made and published a 
catalogue giving the names and full number of 
specimens of each species of parasitic Insect m the 
said collection”. : 
The collection became the of the Museum 
in 19823, on Rothsohild’s death; but thirty years 
were to elapse before the catalogue could be prepared. 
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The delay has been advantageous in many ways: 
the collection has continued to grow ; numerous new 

ies, genera and other categories have been 
d and most important, Karl Jordan, the 
greatest authority on the order, has had time to 
study the difficult problems of phylogeny, which had 
to be considered before a natural classification could 
be p a task that would have been impractical 
three decades ago. , 

The book under review, then, is the first volume 
(of five) of the promised catalogue, and 18 the work 
of G. H. E. Hopkins and the Hon. Miriam Rothschild 
(daughter of les). The authors set themselver 
thsee objectives: to fulfil the terms of the deed of 
gift; to provide keys, descriptive notes and figures 
to aid in the identification of all known species ; and 
to publish the skeleton classification made by Dr. 
Jordan. Despite their modest assertions to the 
contrary, this work will virtually constitute a mono- 
graph of the Siphonaptera of the world. 

A preface and foreword are followed by an intro- 
duction, which defines the soope of the catalogue 
and gives some i about the collection, whioh 
now contains &bout eleven hundred, or more than 
80 per cent, of the known ies and sub-species, 
including 682 holotypes lectotypes of valid 
forms, as well as numerous paratypes, and types of 
synonyms. 

Of great interest are the provisional phylogenetic 
tree illustrating Jordan’s views on the broad relation- 
ships of the seventeen families of fleas, and a table 
of the valid genera and subgenera, which number 
about ‘two hundred, with their families and sub- 
families. An illustrated and annotated glossary, 
covering twenty pages, wil prove most useful, as 
there has been much non-oonformity in interpretation 
and terminology of flea anatomy; the usage in the 
present catalogue is therefore defined. This section 
is folowed by keys and the maim body of the 
text. 

The authors follow Jordan (1948, in Smart) in 
considering the Srphonaptera as divisible into two 

i the Puliodidoa (the smaller, and the 


Pulicidae (Pulicmae, 
and Xenopsyllinae). In all, 24 genera 
and sub-species are considered to belong to the 
Pulicoidea. Adequate keys (tested by the reviewer 
on specimens of about sixty ies) and concise 
descriptions are provided for all categories. The 
important but difficult genus Xenopsylla (fifty-seven 
species) is broken down into eight species-groups. 
Locality and host records are limited to material in 
the collection and examined by the authors. These 
are arranged geographically according to the regions 
and sub-regions defined in Bartholomew, Eagle 
Clarke and Grimshaw’s “Atlas of Zdogeography”’ 
(1911), an arrangement that is satisfactory for the 
urposes of the catalogue. Host nomenclature has 
ben rovid 4o contar wid. the sont works of 
Ellerman, Peters and others. There is little or no 
discussion of host relationships or geographical 
distribution per se. 

The book is profusely illustrated by line-drawings 
of the diagnostic structures of the species. There is 
some lack of uniformity in the figures in that they 
were prepared by a number of individuals; but they 
have been well selected and a high standard of 
quality has been maintained. Forty-five plates of 
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truly excellent photographs of fleas deserve special 
mention. These are mostly the work of Arthur 
Barron and are quite the best and most useful 
photographs of fleas I have seen. It is to be hoped 
that the succeeding volumes will be smilarly 
illustrated. 

It is understood that Vol. 2, covering seven families 
(Ooptopayllidae, "Vermipeyllidae, Stephanocircidae, 
m gel io riis en Ischn lüdae, Maoaropeyllidae 

mM an ae of the Iloidea is due 
for publication. The appearance of this and suo- 
oeeding volumes will be eagerly awaited by all 
students of fleas. Meanwhile, the- authors and pub- 
lisher may be congratulated on the high quality and 
practical usefulness of the first volume of & work 
that will be the standard reference on fleas for many 
years to come. G. P. HoLi4AND 


MATHEMATICAL METHODS 


.Methods of Theoretical Physics 

By Prof. Philip M. Morse and Prof. Herman Feeh- 
bach. (International Series in Pure and Applied 
Physioe.) Part 1: Chapters 1 to 8. Pp. xxii +998 + 
xl. Part 2: Chapters 0 to 18. Pp. xviii+999-1978. 
(London: McGraw-Hill Publishing Company, Ltd., 
1958.) 1208. each volume. 


HEORETICAL physics to-day has a vast 

content. To expound fully the mathematical 
methods which are necessary for the development of 
the major branches of the subject would be a great 
und mg. Authors of text-books on the methods 
of theoretical physics must therefore choose between 
covering & very wide variety of methods in a super- 
ficial kind of way, and treating a restricted range of 
topics co ively. It is this latter course which 
Profs. Morse and Feshbach adopt. Despite ite general 
title and ite great length, their work consists almost 
entirely of an expoeition of the methods of solving 
Laplace’s equation, Schrddinger’s equation, and the 
scalar wave equation. It is, however, an excellent 
account of these topics and will doubtleas become a 
standard work. 
. The first three chapters of Part 1 consist of an 
&ooount of various types of fleld (scalar, veotor, 
tensor) occurring in theoretical physics, and of the 
differential equations and variational principles 
governing them. E M 
on functions of a complex variable, ordinary differ- 


ential equations and the of eigenfunctions, 


particularly suited to the needs of the mathematical 
physicist. The treatment is always interesting, and 
sometimes novel—for example, the discussian of the 
‘Euler’ transform in Chapter 5. The last two chapters 
of the first volume are devoted to the Green’s function 
technique for the solution of differential 
equations. and to the theory of mtegral equations. 
The account of the method of Green’s functions is 
perticularly clear and attractive. 

The second volume begins with an account of 
the three main a imate methods of golution of 
boundary value problems in physios: (1) the per- 
turbation method, (2) the variational method, (8) the 
variation-iberational method. . That this chapter is 
long (more than 170 pages), and difficult, is due 
largely to the fact that the authors have illustrated 
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the methods they describe: by applying them to 
difficult and worth-while problems of the kind which 
& theoretician will encounter in the oourse of his 
researches, rather than to the artifloial kind of 
problem one enoounters all too often in mathematical 
treatises. The remainder of the work is devoted to 
the application of the principles already eeteblished 
to the differential equations of mathematical physics 
—Laplace’s and Poisson’s equations, the wave 
equation, the diffusion tion, Schrodmger’s equa- 
tion. The partial differential equation approach 
(separable systems) is developed for exact solutions, 
the integral equation approach for approximate 
solutions. 

From this brief description of the contents of the 
book it will be seen that it ia, as the authors state 
in the preface, more a treatise on the boundary value 
problems of mathematical physics than a - 
hensive &ooount of mathematical methods. or 

le, ib treats very aketchily, or omite entirely, 
Mi Hors d hiuc cH, AME. Dow oe Ac 
supersonic flow, and the tions governing the 
behaviour of solid continua. Ib does not develop 
either the theory of groupe or the theory of matrices, 
both of which are of great use in thecretioal physice. 
Nor is the use of dyadios rather than tensors & very 
happy choice. But within their limited fleld the 
authors have produced a work which, both on 
account of the amount of physica and the rigour 
of the mathematics, is very nearly complete and 
self-contaimed. 

The striking feature of the whole work is the 
olarity of the exposition. Difficulties are not avoided 
or treated superficially. Little attempt has been 
made to the material; this may have led 
to a book of great length, but it has also produced 
one of great value. As has already been indicated, 
the physical problems which the authors discuss have 
been chosen for their current interest, and are seldom 
trivial. No t has been made to produce 
solutions from ‘thin air’—the problems are tackled in 
& systematic way which not only illustrates the basio 
pointe of the theory, but also helps the young research 
worker to Ire & body of technique sufficient to 
enable him to grapple with the problems he en- 
oounters in the course of his researches. Running 
through the book is the view that very few problems 
in mathematical physics are capable of exact golution, 
so that the student must acquire facility in deriving 
aaa a solutions. The approximate methods 

ich the authors develop are analytical in nature. 
The fact that they do not discuss numerical 
techniques, such as ‘relaxation’, is not & serious 
drawbeck, since there are already in existence several 
admirable accounta of these methods. 

The standard of book production is well up to the 
excellence of the authors’ writing. The printing, the 
lay-out and the illustrations of the book are of an 
exceptionally high quality, and make it a pleasure to 
use. The book's one disadvantage is one which will . 
not have escaped the publishers: its high price (£12 
for two volumes) makes it impossible for all but a 
very few studenta to it. It is difficult to see 
how a book of this length could have been other than 
expensive ; but it is a pity that it cannot be readily 
available to students. lt should, of course, be in the 
library of every mathematical department. It will 
not lie undisturbed upon the shelves, for it contains 
8 very t deal which will be of value to all who 
have to (or have to teach) mathematioal physios. 

I. N. Smsppon 
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The Yearbook of the Universities of the Common- 
wealth, 1954 < 
Edited by Dr. J. F. Foster. eee e Pp. 
lvii+1916. (London: Association of Universities of 
the British Commonwealth, 1954.) 685. 
CE again the Association of Universities of the 
British Commonwealth has produced its ‘Year- 
book". This year’s edition is more than & hundred 
pages longer than the last one, but remains at the 
same price. ' : 

The only additional complete entry for an institu- 
tion this year is the Nova Scotia Agricultural College ; 
but mention is made of the establishment m July 
1953 of & second university in East Pakistan, the 
University of Rajahahi, and of Rhodesia University 
College, Salisbury, and it ıs hoped to have full 
entries for these 1n next year’s edition. Of the other 
new material, the introduction for the universities in 
Australia has been ially rewritten by the Secretary 
of the Australian Vice-Chancellor’s Committee, and 
& fuller statement is included of the history and 
functions of the Association of Univermties of the 
British Commonwealth. In addition, an attempt has 
been made for the first time this- year to give for 
each university and university college m tho United 
Kingdom a short statistical note of the numbers of 
its students who come from other countries. 

Besides the various national sections with the staff 
lists for each of their univeraty institutions, the 
usual: host of information is to be found in the nme 
appendixes. The alphabetioal list of names contains 
more than thirty thousand entries. Once again the 
Important point must be emphasized that this book 
records all the university institutions of the British 
Commonwealth and not merely those—the majority, 
in fact—that are members of the Association of 
Universities of the British Commonwealth. Indeed, 
in one of the appendixes are the respective lista for 
the universities in the Republic of Ireland. The point 
is well made in the preface that, although this book 
is not international in the-comprehensive world-wide 
sense, it covers such & large part of the globe and 
inoludes such a diversity of countries and races that 
it must surely rank as one of the leading international 
works of reference about universities. 
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Vulkanismus und andere Tlefenkrafte der Erde 

Von Carl Chr. Beringer. (Kosmos Bandchen No. 200.) 
Pp. 64. (Stuttgart: Kosamos-Gesellschaft der Natur- 
freunde, 1953.) n.p. 


HIS booklet is one of & series designed to make 
& popular appeal to various subjecta in science 
and natural history. The title is somewhat mis- 
leading, since the first fifty-two of its sixty-four 
pages are devoted entirely to a condensed &ooount 
of the mam modern voloanic eruptions, their types 
and distribution. It is well illustrated with plates 
and diagrams, though the map of the world (frontis- 
piene) oddly omite the British Isles. The phenomena 
of fissure-eruptions, plateau-basalts and pillow-lavas 
receive but scant attention, and the relationship of 
the acid or besio composition of the lavas to the 
types of eruption 18 not made clear. 

The second part of the book, which attempta to 
deal with the other deep-seated agencies in the 
earth’s crust in & dozen not unnaturally fails. 
It includes a short description of bathyliths, the 
h: esis of shells surrounding a niokel-iron core 

& note on supposed convection currents within 
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aotivity, geosynelineg, orogeny and earthquakes; 
and expresses the belief that volcanic activity is 


vun OR a M E OE a 


ELO bibliography contains a list of seventeen 
authors, seven of them in the nineteenth century 
from 1808 upwards ; the only reference in English 
is dated 1825. Surely in 1958 a representative and 
up-to-date oonspectus of the prinoipal literature 
could have been included ? 

The booklet is well printed in Roman characters, 
on paper which seems equally suitable for text and 
plates. It would serve its far better were 


Piece. Ru qM de ee a 
volume on geophysics and dynamics. 


D. W. BISHOPP 


From an Antique Land ~ 

Ancient and Modern m the Middle East. By Dr. 
Julian Huxley. Pp. 3104-49 plates. (London: Max 
Parrish and Co. Ltd., 1954.) 25s. net. 


HIS is a delightful book and as a record of 

travel in the post-war Middle East is outstanding 

in ite merite. The author, travelling on the affairs of 

Unesco, visited and recorded his E N A of 

nearly ay Dion laoe of importanoe whio 

en places with which a reader » 

Very, amiar aume B BOW. Intertek when 

sie ah ed come afe durs inquiring eyes; and 

almost equally so when seen through the lens of his 

camera. The photographic illustretions, many of 

them in oolour, are superb, and we can only regret 
that there are not more of them. 

In his introduction, the author modestly claims 
that even after his wide and hurried travels and his 
study of the works of authorities, his knowledge 
remains “extremely scrappy’. lf this is go, his 
PATOS E AOE AATE nire Pi Agr ade qos key 

; &nd his chapter on the birth of 
cuu iu uc m It is 
only when we read an easay such as this that we can 
fully reahze the vast accumulation of historical fact 
that has been laid bare by the archmologist during 
the past half-century. 

To any prospective traveller in the Middle East 
countries, this book should prove invaluable reading 
prior to his journey ; and even more interesting 
entertainment on his return. W. B. ExHERvY 


Metallurgical Abstracts 
(General and Non-Ferrous).. 
Vaughan. Vol. 18, 1950—51 
925. (London: Institute of 


HIS volume for 


Edited by N. B. 
ew Series). Pp. viii4- 
tals, 1951.) 
1950-651 of “Metallurgical 
Abstracts” mamtains the high standard set by 


the Institute of Metals and should be invaluable to 


all metallurgists. The writing 1s ın general clear and 
good; but more concise phrasing would result in a 
saving of several lines per page without any loss of 
subject-matter, and would avoid the necessity of 
unpleasing abbreviations, such as ‘temp.’ for tem- 
perature, whiah spoil the appearance of the volume. 
It may be suggested that, in view of the knowledge 
of in BO m&ny countries, the abstracts would 
be of more value if & greater proportion of the space 
were given to the more important papers in the 
obecurer languages. W. Huwa-RorHERY 
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CHANGES IN WORLD GLACIATION 


A GEOPHYSICAL Disuæion of the Royal 
Astronomical Society in conjunction with the 
British Glaciological Society was held at Burlington 
House, London, on January 29, the subject being 
“Changes m World Glaciation”. "The prin 
speakers were as follow: Prof. E. E. Zeuner 
stitute of Archmology, University of London), Dr 
J. D. H. Wiseman (Britiah Museum (Natural History), 
London), Prof. G. Manley (Bedford College, London) 
and Mr. F. Hoyle (8t. John's College, Cambridge), in 
that order. Mr. Gerald Seligman, president of the 
British Glaciological Society, was in the chair. 
Without doubt such & subject of discussion ranks 
with several others of a cheerfully provocative kind 
in which it is not given to any one group of saientiste 
to provide the answer. In a sense, such major issues 
offer not only & meeting-ground but also a much- 
weloomed stimulus. It has long been proverbial that 
he who wants to set a university by the ears with 
the view of encouraging the studente oan do 
better than arrange a sr Se on such subjects 
as submarine canyons or cloud physics. In a sym- 
on climatic change the logist busy with 
lg muds lifts his eyes again to stars ; the astro- 
nomer is suddenly reminded that he must bring 
down his time-scale to cope with the mundane 
requirements of the botanist; the environmental 
archmologist geeks more fundamental reasons for the 
pathetic squalor of his kitchan-middens. The physicist 
is led to reconsider the yielding of masses of ioe under 
conditions of temperature ; rider caasa 


D rds 


whether her pattern, of behaviour oan be led to display 
& major alteration through gentle persuasion or 
through sudden blows. 
the meeting, Mr. Seligman referred to the 
for further work on the causes of changes in 
world glaciation, whether within the earth’s system 
or without, and directed attention to Dr. H. W. 
Ahlmann's emphasis on the t value of such 
studies in the interrelation of sciences. <A large 
and highly diversified audience attended; but it 
became evident that co-ordination of the approaches 
made by workers in several fields ig still not easy, 
and a two-hour meeting on such a vast subject could 
but leave the appetite whetted. 

Prof. ee ee ee ee 
the need for further collection believed 
that the integration of evidence both in space and 
time is first necessary, and the new techniques of 
dating successions for purposes of correlation are 
still in an early stage. He demonstrated the com- 
plexity of the problem of glaciation m relation to the 
evidence for eustatio changes of sea-level in the 
Pleistocene in thoee areas which might reasonably be 
deemed free of isostatic complications. Quite apart 
from the effects of the several successive phases of 
the Ioe Age, there appeara to have been an overall 
lowering of sea-level during the past million years or 


e 
aid of a diagram he pomted 
ost-Glacial the prevailmg rate of 


fall of sea-level relative to the land underwent what 
might aa be rhythmio fluctuations with a 
period of the order of 1,800-2,000 years, a faot 
deduced from close studies of the Thames terraces 
and of numerous beach-levels*. The relationship of 
such fluctuations to variations in the tectonic forces 
at work or to variation m the rate of melting of 
loe-caps is still open to discussion. 

Dr. Wiseman, gave a brief but critical account of 
the recent results he and his colleagues have obtained 
from a close study of cores, collected in the 
Atlantio Ocean by the Swedish Deep-Sea Expedition, 
1947—48, under the leadership of Prof. Hans Petters- 
Bon. Although Dr. Wiseman has recently published 
& preliminary paper’, work is still in progress and, 
some exciting glimpses of these new results were 
given to the meeting. It is apparently possible, in 
suitable deep-sea cores where specifled e 
have been satisfied, to determine pd easier 
perature changes in the upper layer of sea by 
three different methods. . 

The first method is to determine the mass oon- 
tribution of calcium carbonate per o.c. per year in & 
series of sections throughout the length of the oore ; ' 
the second method is to determine the species dis- 
m ne kou DS and the third 

determine 


series of sections taken oonti 
pilot core. The graph showing the yearly mass of 
calcium carbonate per o.c. in the short pilot 
core shows & series of minor oscillations 

on & major curve. There is an apparent oo 
between these minor oscillations and the known 
minor olimatic oscillations of more temperate 
regions. Dr. Wiseman pointed out that the con- 
clusions arrived at from rate of sedimentation of 
calcium carbonate were by the species 
diserbulion, GE plack-tanis fossi as well ca D» 
the oxygen-18 determinations on specific planktonic 
species carried out by Dr. Emiliani. For example, 
where the yearly rate of sedimentation of caloium 
carbonate is relatively a maru. 990 ugm.) 
eq. om.—the oelogreous testa of 

sacoulifera were a tly deposited at 24-8° O., 
while at a de of 26-8 om. from the top of the 
core where yearly rate of sedimentation of 
calcium carbonate has fallen to 880 ugm./sq. cm. 
the teats of Globigerinoides sacoulifera were deposited 
at 20-1° C. 

Dr. Wiseman has found it possible to make age 
determinations by three different methods. The 
sources of error were briefly mentioned, and much 
work has and is still being carried out to show the 
Justification of certain basic tions. It is of 
great Interest to note that the minor oscillations in 
the rate of sedimentation of calcium carbonate are 
apparently with the minor climatic 
oscillations of more te latitudes. For 
example, at & depth of 22-4 om. corresponding to an 
age of 9300 B.o., there is a minor oscillation in the 
rate of sedimentation of calcium carbonate. This 
oscillation would seam to be synchronous with the 
Allered oscillation in Denmark‘, the age of which 
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according to recent carbon-14 measurements is 
8800-9900 s.c. 

Dr. Wiseman streesed the necessity for more work 
of this nature, and was careful to pomt out that the 
techniques used are not applicable to all cores, but 
can only be used where suitable conditions of sedi- 
mentation have existed. Finally, he showed a ohart 
ius Neue usen ee ee 
oraminiferal analysis has revealed cooler conditions 
in the past m the upper layer of the sea; and he 
pomted out that in four nearby cores collected from 
the Equatorial Atlantic, Dr. D. B. Eriœon’ has 
repently been able to make correlations from core to 
core and has concluded that the deposition is con- 
tmuous and normal, and that there is no obvious 
evidence of turbidity currents, erosion, slumping or 
re-worked older sediments. 

Prof. Manley emphasized the need for more 
attention not to the mere axistence of ioe but to the 
changes m its extent. Referring to the advances and 
retreats during the past three centuries, it is clear 
thet & marked degree of lam existed around 
the North Atlantic, shown by the series of curves 
from numerous sources in several countries which 
have been assembled by Dr. H. W. Ahimann m his 
recent Bowman Lecture’. With a further diagram 
he showed that the overall agreement between the 
fluctuations of the southern Icelandic glaciers and 
what is known of the fluctuations of the mean 
summer temperature -in England is temptingly 
attractive. The eccentric ition of the Pleistocene 
glaciation in the northern isphere on either side 
of the Atlantic suggests that the key to the greater 
events of the past may well lie in studies around that 
ocean. Whatever other causes are sought, changes 
of the North Atantio aro ull deserving of farther 
of the North Atlantic are still further 
consideration, and Prof. Manley said t he was 
glad Prof. Zeuner had directed attention to the same 
problem in another way. He went on to demonstrate 
ihe minor irregular fluctuations of the order of two 
to three decades in length which have also been 

in tree-ring series and other annual 

deposits. While these may reflect amall changes in 
the character of the circulation of the atmo- 
sphere, they have occurred in the of a 
warm North Atlantic. The greater of 
the past and especially the low sow-li 
oe ee 
Europe’; and, as the development of the greater 
glacintions took a long time, perhaps of the order of 
two to three thousand years, the sea surface must 
have been cooled well before the maximum of 
usan ip we should decide how this could 
pipes ve reasons for the opinion that each 
e minor Late-Glacial re-advanoes in Britam was 
sede s dio epad df Wie ane order 
as that which sufficed for the mamtenance of 
maximum glaciation, but lastmg for a much shorter 
time. A very rough calculation based on the size of 
the revived. Post-Allered glaciers in the Lake District 
in England appears to indicate that fifty to a 
hundred would suffice for the re-advanoe, 
after which the ice lasted for four centuries or so. 
It would therefore appear that each of the changes 
in glaciation represented by advance could have 
taken place relatively rapidly and that they were 
succeeded by a much longer stage of stagnation or 
slow retreat. If that were so, we are faced with the 
problem of explaining why the pattern of the world’s 
atmospheric circulation could be displaced, or biased, 
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from ita present state for varying lengths of time, 
and why patterns which are now merely ephemeral 
could become more persistent. 
Mr. Hoyle developed a new line; he thought that 
the change in the amount and character of world 
tion in the period from the Late-Glacial to the 
tic represents a olimatio BO 
remarkable as to be outside the operation o 
earth's meteorological system. Astronomers are not 
happy about such rapid changes in solar variation, 
and he referred to the other type of external influence 
which might result from local variations in the 
density of interstellar matter between sun and 
earth. Such effects, which he had outlined im earlier 
disoussions®, are now calculable and cannot now be 
allowed as sufficient. Solar radiation might otherwise 
become intensifled by the picking-up by the gun of 
material from interstellar clouds; but as the sun 
would need to move very slowly through such clouds 
ib would not be able to do so sufficiently often to 
explain the obeerved effecta. He thought that tho 
recent work by Dr. E. G. Bowen in Australis’ 
the position completely. Bowen has studied tho 
remarkable tendency for intensification of ramfall on 
certain days of the year m Australia; this is now 
confirmed elsewhere in the southern hemisphere, and 
also in Britain, and it is also related to the observa- 
tions of noctilucent clouds. The possibility exists 
that this resulta from the provision of nuclei arising 
from the incidence of showers of meteoric dust at 
ako dae duse i cade Soa ey aan 
Hoyle therefore suggested that one of the most 
satisfactory ways of changing climate would be to 
tamper with the ‘greenhouse effect’ through knocking 
out some of the water va ; and that the neceg- 
sary material might be provided by the breaking-up 
of a particularly large comet. The figures for the 
mean mass of comets are, he said, in agreement with 
this poasibility, and the particles providing the 
zodiacal light are of the right sire. Alternative 
explanation can still be sought m changes of the rate 
of movement of & gas passing through the solar 


Subsequent speakers were much exercised by Mr. 
Hoyle’s suggestions, and Mr. D. J. Schove asked if 
any evidence could be obtained from deep-sea 
sediments of variations in the abundance of such 
meteoric material. Dr. Wiseman replied that work 
is in an the nickel and cobalt content of 
deep-sea cores, and it is hoped that it will shortly be 
possible to decide whether the nickel was or was not 
of cosmic origin. Mr. E. Gold asked if anything is 
known of the effects of other meteoric streams—for 
example, those in August—and thought there is very 
little water vapour at the great ts mentioned ; 
Mr. Hoyle thought that the time o ainking of the 
fine particles through the a here might vary 
and could be of the order of twenty days 

The discussion was perforce, like many of ita kind, 
inconclusive; but the numerous problems brought 
to light go far to show that although the issues are 
being gradually narrowed we still need more exact 
knowledge of what we are trying to explam; and, 
indeed, the problem of climatic change is increasing 
in complexity. Prof. Zeuner’s contribution calls to 
mind the need to avoid the uncritical reliance on the 
results of changes im the extent of land and sea 
and of the relief in high latitudes; subsequent re- 
emphasis of the character of the open North Atlantio 
in relation to the location of the continental ice- 
sheets raises the question of how, and over what 
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length of time, coolmg took place, an answer to 
which must await the work of Dr. Wiseman and his 
colleagues. There is evident need for further mvesti- 
gation of the extremes of climatic displacement which 
have resulted at various times in different parta of 
the world. The fact of the anow-line having been by 
no means uniformly lowered over the world as 4 
whole, and the very variable length of the glacial 
phases, needs further study. The meteorologist is 
well capable of outlining pressure maps for the Ice 
Age; the importance now lies in the process by 
which transition was effected, and further evidenoe, 
from the fleld sciences, of the time required for such 
transitions may enable the meteorologist to provide 
an, answer. The challenge of Mr. Hoyle's statement, 
that the change from Glamal to Climatic Optimum 
les outside the operation of the earth’s meteor- 
ological system, is one which will unquestionably 
stimulate further thought. Even the man of science 
on his Alpine holiday oan reflect upon the oon- 
spicuous results of the seventy-odd years of decline 
of the Rhéne glacier as a possible portent. 
Gospow MaANLEY 

! Zeuner, F. IL, “The Pleustooene Period’, p. 250 (10-45). 


! Zeuner, F. H., “Dating the Past", 1st . 08 (1046). Flomn, 8., 
Geol. For. Tork 70! 17 Goie? i 
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* Hrieson, D. B. Tech Rep. Submarine GeoL, No. 1, Lamont Geol. 
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' Manley, G., Geogr. J., 117, 45 (1961). 4 

* Discussion on Cliimaiae Change, Quart. J. Roy. Met. Soo., 
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NEW INSTITUTE OF CLINICAL 
SCIENCE AT THE 
QUEEN’S UNIVERSITY, BELFAST 


HE Institote of Clinical Science of the Belfast 
Medical School was opened recently on behalf of 
the Duchess of Gloucester by Lord Wakehurst, the 
Governor of Northern Ireland. The purpose of the 


NATURE 


June 26, 1954 VoL. 173 


new Institute is to provide additional room for 
teaching and to morease the research facilities of the 
sohool. Owing to certain building restrictions, ib was 
neceasary to divide the building so that the Institute 
consists of two buildings united by a alosed-in 
bridge. 

The west block contains two large lecture theatres 
capeble of seating 282 and 221. In these, special 
attention has been given to acoustics, and a very 
efficient and pleasing result has been obtained. They 
are mechanically ventilated and furnished with 
modern projection a tus of various : 
Teaching facilities are supplied m eight tutorial 
rooms, each capable of seating thirty students, and 
furnished with projection and other apparatus for 
demonstration. The weet block also contains the 
Departments of Therapeutios, Obstetrics and Gyn- 
cology, Child Health and Social and Preventive: 
Medicme, ss well as a photographic unit and an 
artist’s studio. 

The Medical Library is algo in the west block. It 
has been provided as a War memorial, and in addition 
to the mam reading rooms has three separate reading 
rooms for undergraduates, postgraduates and staff, 
which serve as memorials to three young graduates 
who fell m the Second World War. These rooms are 
panelled in various woods, and the main room con- 
tams six paintings by Mr. Norman "Wilkinson, 
depicting the counties of Northern Ireland. This 
building is lmked to the Institute of Pathology and 
to the teaching wards of the Royal Victoria Hosprtal. 

The east block contains the Departments of 
Mediame and Surgery. The third floor 1s designed 
for experimental research. Each member of staff has 
a private laboratory, while in addition each depart- 
ment has at least one communal laboratory. A great 
deal of thought has been given to the services for 
the whole building, and these are carried in the 
ceilings of the corridors; but they are readily 
acceasible above the false ceilings and can be casily 
expanded to meet further developments. ‘This 
distribution of the services renders maimtenance a 
relatively easy matter. : : 

The link with the hospital, and the provision of 
hnfte, render it possible for & patient in bed to be 
wheeled to &ny floor for detailed investigation. 
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The &rohitecte have been successful in producing 
a pleasing exterior by using multicoloured Ravenhead 
russet brick and Portland stone. The windows, which 
ere double for heat conservation, are in good pro- 
portion to the mass of the building. In all, the 
architects have succeeded in their aim and have 
provided a dignified building for the undergraduate, 
and excellent accommodation and facilities for the 
research work of the staff. 


D 


THE TWO VISCOSITIES OF FLUIDS 


ROYAL 8OCIETY discussion on “The First 

and Second Visoomties of Fluids" was held m 
the rooms of the Society, Burlington House, on 
April 29. 

The discussion was opened by Prof. L. Rosenhead 
(Liverpool), who reviewed the fundamental facts and 
concepte. The generally assumed relationships 
between the stresses and rates of deformation m a 
homogeneous fluid lead to equations such as: 


du | Ov aN | Ou 
Pec — Pu bu) P (1) 


Ot | Ow 
Pa- d) (2) 


where u, v and w are the components of velocity 
referred to fixed orthogonal axes Oz, Oy, Of; Dex, 
Py components of the streas tensor, u the first (or 
shear) coefficient of viscosity and u’ the second (or 
dilatational) coefficient of viscosity. The combmation. 
iuto. ives Au tape ea sean 

The physical meaning of ų is evident from equation 
(2), but that of u’ depends on the interpretation of 
pin tion (1) In the past the bulk viscosity 
has ei been ignored, for which there is some 
justiflcation if incompressible fluids are being con- 
sidered, or ib has been gssumed to be zero, which is 
true if p is equal to — (pes + Pyy + Pes)/8. If, how- 
ever, p is nob equal to this last expression, there is 
no a priori reason for assuming x = 0, and its actual 
value (and hence the value of u’) is open to experi- 
mental investigation for any given interpretation of 
p. Up to the preeent, the value of x has not been 
measured, directly, but values of xju have been 
deduced independently from the results of two 
different types of experiment—the absorption of 
sound-energy and the determination of the speed of 
acoustic streaming. In both cases p is taken as the 

io pressure, defined at constant entropy 

a8 & funotion of p. The fornier type of experiment is 
well established, but the latter field was opened up 
recently by the theory of Hakart! and the I ta 
of Liebermann’. Liebermann concluded tb there 
is reasonable agreement between values obtamed by 
the two techniques. It was found that, at megacyole 
frequencies, x/ is nearly sero for gases and liquefied 
gases, is ‘small’ (say 0—5) for bonded liquids, such 
as water and the aloohols, is larger (5-20) for 
most organic liquids and largest for & group of non- 
polar liquids including carbon tetrachloride, benzene 
and oarbon disulphide. The last-named 
has the highest known value with x/p = 200 at room 
temperatures. . 

These facts, however, merely provide a start, and 
@ number of problems remam. From equations (1) 
and (2) it can be deduced that the sound absorption 
coefficient a is proportional to the square of the 


high vapour preasures 


+ 
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frequency. This is not always found (for example, 
with oarbon disulphide and acetic acid), and deviations 
are often explained in terms of a ‘relaxation’ theory. 
What then is the significance to be attached to p and 
u’ in equation (1), and how is the theory of acoustic 
streaming to be modified? Further, there is some 
doubt about oertain of the technique em- 
ployed by Liebermann for measuring the streaming 
velocities ; this is partly connected with questions of 
interpretation of resulte and partly with difficulties 
intrinsic in the technique. pe 

Experimental questions concerning acoustic 
streaming were discussed by E. G. Riohardson 
(Newcastle upon Tyne). He recalled that streaming 
was first recorded with sonic sources by Dvořák” and 
afterwards investigated by Rayleight, Andrade’ and 
Schlichting’, who showed that at low frequencies 
the effect is due to vorticity generated in the 
boundary layer. Under these oonditions recent 
experiments at Newoastle show that, if the tem- 
perature is streaming appears to increase 
with decreasing viscosity. This also appears to remain 
true in the megacycle oe even for substances 
with large bulk viscosity. lt was said that dissipative 
heating of the medium seems to be due to sheer 
visoosity only, and that experiments on absorption 
of sound in capillaries can be explained m terms of 
the boundary effects, which are due only to sheer 
viscosity. Richardson suggested that in view of the 
of substances with large 
bulk viscosity, the poasibility that cavitation plays 
a part in the streaming should be kept in mind. In 
connexion with this point, Prof. P. Biquard (Paris) 
remarked that, in order to investigate the effect of 
pressure and the possible effect of cavitation, he has 

I with various liquids at pressures up to 
about 100 atmospheres by measuring the scattering 
of light. The results show that absorption of energy 
under preesure oan be accounted for quite simply by 
taking into account the percentage variation of 
viscosity with pressure. The question was also 
raised as to whether the absorption ooeffloient 
depends on the amplitude of the source and the 
hydrostatic pressure. The replies seemed to indicate 
that the reported measurements made with oon- 
tinuous waves, using preesure-vane l do 
show a variation with amplitude, but those made 
with pulsed waves do not. Inorease of pressure has 
been observed to diminish the absorption in carbon 
tetrachloride and toluene ; but this may be ascribed, 
in to changes in the first coefficient of viscosity 

the veloaity of sound, both of which enter mto 
the Stokes absorption formula. 

B. M. Karim i) mentioned the work he has 
recently carried out on the Liebermann type of 
experiment. He pointed out that the values obtamed 
for u'[u. sometimes appear to depend on the intensity 
of the sound beam, probably on account of the 
development of turbulence. Further, the choice of 
the ratio of the diameter of the sound beam to that 
of the tube influences the experimental resulta. 
Additional detailed experimental work is required 
before firm conclusions can be drawn. 

The difficulties of separating boundary layer effecte 
from Eckart streaming were emphasized by P. E. 
Doak (Manchester), who went on to show how 
E:xckart’s original theory can be extended to deal 
with relaxing media while still neglecting boundary 
effects. He reached the conclusion that, apart 
from & term in the viscosity gradient, the I 
veloarty is in all cases proportional to the coefficient 
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of aE EE Further, ıt appears that the 

Pun. odi, urbi, by interaction between the 
stationary the radiative parte of the acoustic 
field. If either should disappear, or if the motion is 
one-dimenmonal, no streaming is possible. Although 
this work was based on the notion of vorticity sources, 
the conclumon concerning the role of sound absorp- 


gation of a sound beam the on tabe. 
Due to attenuation, there wil be & gradient of 
radiation preesure proportional to the absorption 
coefficient, and this can be taken as a body force 
ee ee a 

reasible. Startmg from. this point of view, 

ocity profile oan be found explicitly in mathe- 
this principle 


ment of the radiation pressure of the beam, together 
with & measurement of the preesure-head generated 
by a known length of beam. Prelimmary measure- 
ments at 1 Mo./s. and 25° O. show excellent agree- 
ment with other i for relative values of 
(alf) x'101" ranging from 24 (water) to 5,500 (carbon 


). 
Both P. E. Doak and R. O. Davies repens 


. The latter author formulated 
equations of hydrodynamics applicable in a relaxation 
region and developed the plane-wave solution m 
arder to demonstrate the conclusion just noted. Ho 
showed that the presence of relaxation modifies 
the olassical contributions to absorption due to 
thermal conductivity and shear viscosity. Apart 
from relaxation associated with mtra-molecular 
vibrational motion (which seems to be present in all 
liquids with x/ > 20) there are contributions to the 
abeorption coefficient due to structural changes and 
shear relaxation which can be investigated expefi- 
mentally only Pius working at frequencies comparable 
with the inverse Maxwell relaxation time. 

This aspect of the problem was elaborated by 
J. Meixner (Aachen), who showed that a liquid 
can be considered as the limiting case of an elastic 
body with ‘after-effects’, The after-effect theory, 
when applied to a generalized stress-strain. relation 
containing temperature and entropy, yields an 
apparent vc Sank ae ie Dales nse gn a 
become the first and second viscosity 
when the substance is isotropic. It is only under 
certain restrictions that arbitrary after-effect be- 
haviour can be represented as a thermodynamic 
relaxation theory. When these restrictions are 
satisfied, parameters referring to shear and volume 

can be separated. 

Underlining the fact that stationary transport is 
to be considered as a limiting case of relaxation, 
H. O. Kneser (Stuttgart) discussed shear flow and 
volume flow in gases. In the former case momentum 
parallel to & wall moving in rts own plane is trans- 
ferred perpendicularly to it with no ira dd 
The relaxation time is therefore e with 
collision time and has not yet been o When, 
cd ee ae ote M cde uiia eere innt 
to itself, momentum transfer is coupled with energy 
transfer and the attainment of & stationary state 
may be delayed if the molecules have internal 
mechanisms for storing energy. 
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J. H. Andreae (Welwyn) and J. Lamb reported 
further details concerning the intra-moleoular re- 
laxation of oarbon disulphide oentred around 
75 Mo./s. ab 25° O. and 31 Mo./a. at — 68° O. They 
gave & relaxation theory of absorption involving an 
arbitrary number of relaxation and then 
separated effects due to relaxation times much larger 
and much smaller than the mverse frequen 
of interest. I» wae suggested tha? tho total magnitudo 
of the volume relaxation still remaining 
at 200 Mo./s. can be estimated by qa ce wean 

Adoptmg an approach different from that of both 
the thermodynamio and the molecular theories, Sir 
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Geoffrey Taylor ted & simple mathematical 
model which characteristios of a bulk 
viscosity. He that small gas bubbles are 
dispersed in an ible liquid of shear vis- 


oosity p, thus making medium as a whole slightly 
compressible. The contraction and expansion of the 


bubbles are resisted by the viscosity of the surrounding 
fluid, and it is found that the second ooefficient of 
viscosity iB 4/80, where e is the (small) proportion 
of the total volume ied by the bubbles. 

J. G. Oldroyd (Swansea) said that the quantities 
p and u’ in the basic equations of Prof. Rosenhead’s 
presentation can, in certain special circumstances, be 
given precise meanings; but this involves the assump- 
tion that the values of the quantities are their 
‘instantaneous’ ones. 

In summing up the di Prof. E. N. da C. 
Andrade remarked. pe andis Rd A cur ped c ii 


quickly as possible ; seep ra E ds 
worthy of serious consideration. He pointed out 
that the second coefficient (u^) not been defined 

i Dus the bulk. o ooefficient (x}—the 


cerned with absorption and those concerned with 
streaming. From these the ratio uju has been 
determined. It is alear, he said, that are two 
of streaming: the type inveetigated by 
Sahlichting, Andrade and others, and the type which 
the Liebermann experiment was designed to investi- 
gate. There are a number of faults in Liebermann’s 
p however, whioh seem to have been 
ted in the excellent experimenta of Piercy 
and Lamb. Richardson had noted that, of the 
various liquids he used, the flve which exhibit marked 
streaming also possess higher vapour pressures. It 
P eo to be more significant, however, that four 
of these liquids are non-polar while the fifth possesses 
only a small dipole moment. As regards &beorpti 
EM 
son mentioned that ib seems to be ahiefly 
explained by the first coefficient; but this is to be 
since the skin-friction effect, which in- 
volves shearing motion, will ominate in the 
experiments, Bo that the ooefflcient will not 
be able to play a large part. The discussion had 
clarified the two theoretical methods of approach 
(one based on a formal mathematical presentation 
and another based on the physical relaxation theory). 
and it may now be le to relaxation 
theories in terms of formal mabhematios. It does 
not appear strange, he said, that we understand so 
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little about the second coefficient of viscosity when 
we realize how little we know about the first. We 
appear to be at the beginning of a very important 
study of the internal vibrations of molecules, leading, 
ee ee ee ee 
ta of fluid dynamics. Prof. Andrade streased 

ths importance of choosing the best fluids for 
and theoretical work; water is most 

unsuiteble, as it has a wide variety of abnormal 
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os. 
A full report of the meeting will appear in the 
Proceedings of the Royal Socisty in due course. 
R. O. Davin 


iir RTT and Leontovieh, M. A., J. Exp. Theor. Phys. 
USSR, 7, 488 (1937). 


OBITUARIES 


Dr. E. M. Elderton ; 


Eram Many ErpHETON was born on December 81, 
1878, and died on May 5, 1954. She entered Bedford 
College for Women in 1895 in the Faculty of Arta 
and went down in 1899 without having sat for a 
degree. University was followed by a period of 
teaching; but the real pattern of her life-work did 
not emerge until about 1905, when through Alice 
Lee she worked first for Leonard Darwin and then 
for Francis 


During the whole of the period in which she was 
either attached to, or a member of, University 
College she was actively engaged in both teaching 
and research. At the College she was a member of 
& research team headed by Karl Pearson, and as 
such much of the work she did was contained in the 
tive effort; but evidence that she was 
capable of & sustained piece of individual reeearoh 
wil be found in such a memoir as ‘Report on the 
English Birth Rate 1914”, to quote only one of & 
number of publications with & eugenio flavour. 
As & person she. was delightful, as an 
was unrivalled for clarity of thought and 


ehe 
idity of 
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expression, and as a teacher she had the rare gift of 
enthusiasm and the ability to impert it to others. 
There must be many to-day who owe to her their 
first steps in statistics and the knowledge and self- 
confidence that things were not so difficult as more 
mathematically minded teachers had made them 
appear. Her essential modesty hid an ability which 
caused the first Galton Fellow to write m 1906: 

"Miss Elderton has certainly been a remarkable 
success at the Eugenics Office; but I think her 
marvellous energy and quickness to learn anything 
new would have enabled her to succeed at anything 
ghe undertook". 

Her work was recognized by tho award of the 
Weldon Medal m 1919, and m December 1981 the 
University of London oonferred on her the degree 
of D.fBc. EF. N. Davin 


Dr. W. T. Mathias 


Wu T. Marnas, lecturer in botany in the 
University of Liverpool, suffered & heart attack in his 
laboratory on May 19, and died in hospital an hour 
or Bo later. This was & severe blow and shook to his 
family and friends, for only the previous day he had 
teken the senior students on & fleld excursion to 
North Wales. 

He was born in Cardigan, South Wales, in 1900, 


in botany. Although offered a scholarship for research 
at Oxford, he chose to go to Bangor as an aagistant 
lecturer under Prof. D. Thoday ; but & year later, in 
1924, he moved to the Botany Department of the 
University of l. His early training under 
Prof. Lloyd Williams led to an interest in the problems 
Mathias’s published researches on Calitthamnion and 
PAioeospora were in this fleld. For some years past 
he had been making a similar study of Ohordaria. 

Mathias was an enthusiastic and teacher, 
and always carried a large share of the teaching load 


and encourage amateurs in their flel 
collecting. was for some years secretary of the 
University Military Education Committee, and took 
& very keen interest in the welfare and progress of 
the units associated with the University. 

He is survived by a widow and two children; in 
1981 he had married Mias Jane Evans, who was one 
of his former students at Bangor. 

ALAN BURGES 


NEWS and VIEWS 


The Kalinga Prize: Mr. Waldemar Kaempffert 


Tors year the Kalinga Prize, which is awarded 
seared eal Mast sec pada ns, Sa mted by Unesco, 
has gone to Waldemar who has been 


science editor of the New York Times since 1927 

b for the ahort spell which he spent as director 
of 's Museum of Science and Industry. Born 
in New York City in 1877, he is universally regarded 
as the dean of American science writers. His long 
and career has moluded the editorship 
of Scienitfic American and Popular Science Monthly. 


He has written a number of books; but by far the 
most I t part of his life's work has been his 
writing the New York Times, his regular artioles 
in the Sunday New York Times M being 
alae popular among laymen and scientista 

“Current Biography” has justly summed up 
a E ui MER cab A “No one has done more 
to bridge the gap between the abstract hypotheses of 
the laboratory and the mind of the common man". 
The award will be accepted everywhere as an excellent 
didis and amd Liba tothe gent paS of Mio 
profession of science writing nowadays. It reflects 
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the change in the conditions of award whereby the 
Kalinga Prize now becomes a mark of recognition for 
& distinguished career of lic service in the inter- 
pretation of science’. It is in that the 
nomination which brought Mr. Kaempffert’s name 
before this year’s judges came from the Association 
of British Boienoe Writers, which exists to improve 
the standards of science writing in Great Britain. 
Mr. Kaempffert’s views on the present state of the 
press relations of science were vigorously expressed 
in & recent number of the Bulletin of the Atomic 
Sovenissis (November 1958) in an article headed 
"Neither is Perfect". 


Department of Genetics of the University of 
heffleld 


THs recent establishment of a Depart- 
ment of Genetics in the University of Sheffield is the 
oo uu D 

ject in the Departments of Botany and Zoology 
when Dr. J. M. Thoday was appointed as lecturer in 
cytogenetuos in 1947. In addrtion to the immediate 
impact of the teaching of genetics on the two parent 
Departments, the subject has an moreasing import- 
ance in ahedding new light on biological problems at 
all levels. This has been Eines d be courses given. 
in medical and microbiological deparimenta and by 
the steady growth of a thriving research school. The 
independence accorded to genetics in Sheffield now 
makes poasible extensions into wider fields without 
interfering with the teaching of ganetios as hitherto 
to students of botany and zoology. While Dr. 
Thoday's research interests are varied, they have 
perhaps expressed themselves most ,prommently in 
investigating the effects of ionizmg radiations on 
chromosome structural changes and the further 
influence of environmental factors on the frequency 
of these changes. In setting up the new Department, 
the Universtty has recognized the rightful inde- 
pendence of a subject which cuts across the formal 
frontiers of long-stending subjects like anatomy, 
botany, p hysiology and zoology. That it has been 
thought flt to &ppoint.Dr. Thoday as senior lecturer 
in charge is a testimony to his ingenuity es a research 
worker, his inspiration as a teacher and his mmght 
a8 & supervisor of reseerch. 


‘Centenary of Boole’s “The Laws of Thought” 


, THa centenary of the publication of the “Laws of 
Thought” by George Boole was celebrated at the 
Royal Irish Academy, Dubln, during May 24-25. 


The “Lews of Thought” was published in 1854 while, 


Boole was professor of mathematics in Queen's 
College, Cork; but his aasociation with the Royal 
Irish Academy had begun ten years earlier when his 
friendship with the Rev. Charles Graves led him to 
use the Procesdings and Transactions of the Academy 
a8 & medium for the publication of some of his papers. 
At the recent meeting m Dublin the guests included 
Prof. L. E. J. Brouwer (Blaricum, Holland), T. L. 
Craven (Automatic Telephone Co., Liverpool), W. C. 
" Kneele (Exeter College, Oxford), Rush Rhee 
(University College, Swansea), Prof. J. B. Roaser 
(Cornell University), Sir Geoffrey Taylor, and the 
Rev. Ivo Thomas (Hawkesyard Priory, Staffs). The 
afternoon of May 24 was devoted to & formal oele- 
bration, when Sir Geoffrey Taylor, & grandson of 
Boole, spoke on George Boole and his family oon- 
nexions, and the Rev. Canon Feys gave an address 
entitled 'Boole's Achievement in Developing Sym- 
bolic Logic”. On the morning of each day there waa 
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8 technical session at which the folowing papers were 
read: F. E. Hackett, the Method of George Boole ; 
J. B. Roeser, Boole and the of Function ; 
T. L. Craven, Boolean Algebra and ing Current 
Demgn; Rev. Ivo Thomas, Boole’s Concept of 
Science; Rev. Canon Feys, Boole's Technique in the 
"Laws of Thought”; Michael MacConaull, the Like- 
neas of Correlated Relations; and L. E. J. Brouwer, 
the Effect of Intuitioniam on the Classical Algebra of 
Logic. These papers will be published. in & special 
iggue of the Proceedings of the Academy. 


Artificial Stimulation of Rain 


IN the House of Commons on June 15, Mr. Geoffrey 
de Freitas asked the Under-Secretary for Air whether 
the phymeal sub-committees of the Meteorological 
Research Committee had yet conmdered the problem 
of weather modification; and what conclusions it 
reached. This matter had bean raised earlier by Mr. 
de Frertas (see Nature, March 18, p. 474). Mr. 
George Ward, in a written reply, stated that the 
committee had recently considered this subject 
and come to the conclusion that there is no reliable 
evidence that rainfall has ever been artificially 
Increased on an economically useful scale, and 
that there is no scientific bass for believing that 
any method yet proposed would be successful in 
achieving such & result. Since there is so much at 
stake, however, the committee oonsiders that 
scientifically conducted research should be intenarfied, 
particularly into the large-scale diffusion of airborne 
particles, the analyses of natural nuclei concentrations 
and the design of the large-scale fleld trials which 
would. be necessary to test the effectrvenees of the 
proposed methods of operation. The Meteorological 
Office is in hand the studies recommended 
by the -oommrittee. 


Research and the Future of the World 


Iw an, addres entitled ‘Today’s Research] and 
Tomorrow'8 World” to guests of the board of directors 


of the Stanford Research Institute at Angeles on 
January 20 (pp. 16. Washingt C.: Carnegie 
Institution of Washington, ) Dr. Vannevar 


Bush, reviewing the possibilities of atomic warfare 
which confront us, said that whatever the future has 
in store, whether an atomic war, a long stalemate or 
a gradual transition to a more salutary position, for 
the present we should, by creating strength in the 
free world, geek to maintain peace and postpone & 
ees Und Had oe Impasse. One of this, he said, 
involves building an adequate defence system for the 
North American Continent, which-at present is nearly 
wide open to serial attack. This lack of balance is 
due ahiefly to two reasons: first, it has only farly 
recently, through technical ‘advances, been possible , 
to ensure a reasonable and economic degree ao 
tection, sufficient to raise doubt in the mind of an 
enemy as to the suooeas of a single surprise attack ; 
secondly, the national military planning organization 
is short of the sound m iod eystor omeniial for 
national gafety. In Dr. '8 opinion, the United 
States could have a defenmve system which is worth 
while, without unduly burdenmg its economy or 
unwise sacrifice of any other element m its military 
preparedness, and ahould insist on having it and the 
improved military planning. After referrmg also to 
fie nee do make “ia eien or danse werk aad 
maintain vigorously some of its ideals of freedom, 
Dr. Bush turned to some of the trends in research 
and development which offer new hope. The blos- 
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soming of the biological sciences and their a 
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lication 


in agriculture, the opening-up of peas Breas solar 
power, new methods of sterilizing and I 
eto., offer prospecta of & breathing space from the 


preasure of increase in population. Clara control 
of mental disease mi ht be a powerful weapon in the 
war against man’s is also being made 
in the handling of giant molecules, which require & 
new type of chemical thinking. There have been 
great strides in the development of machines for 
supplementing and substituting human thought; but 
this process needs to go much further before we can 
cope with the complexities of the coming world. Dr. 
Bush referred cally to problema of oom- 
munication in iah new techniques of electronic 
selection, photomicrography and facsimile trans- 
mission would replace the conventional library. 
There is, however, a reason for the search for know- 
ledge which is inherent in the nature of man. His 
search for understanding is prompted not simply by 
his immediate needs ‘for food and shelter, but also 
by his mherent urge to know. Science should be 
pursued, Dr. ee ee ee 
which lies deep in all of us to preas on 

greater understanding. 
The National Research Development Corporation 


Ix the debetee on the Development of Inventions 
Bill and again in the reoent report on industry and 
science issued by the Manchester Joint Research 
Counoil, opinion was that the work of the 
National Research Development Corporation is nob 
sufficiently well known in industry. The NRDO 
Bulletin, of which the first number appeared in April 
(No. 1; pp. 20; 1954), is an attempt to remedy 
this ition by informing industry of the mventions 
whioh:can,be made available by the Corporation in 
addition to, or in place of, the existing routine 
circulation procedure. E ee ae 
published quarterly, will 
become the Corporation’s chief vehicle for informing 
industry of such inventions. Each issue will malude 
short notes of the inventions recently available, as 
well ag on other inventions which have been the 
Corpora&tion's property for some time and which it is 
considered should receive wider publicity. I+ is also 
proposed that each issue shall contain at least one 
article about other of the Corporation’s 
activities. Besides the descriptions of selected inven- 
tions, the present issue moludes a note on the granting 
of licences and a list of.the Corporation’s patent 
holdings, arranged in the eight groups: electronics ; 
electrical engineering ; mechanical engineering ; civil 
engineering; aero and auto engineering; soientiflo 
instruments ; chemistry and plastics ; miscellaneous 
and domestic. The Bulletin is obtainable from the 
Exploitation Offloer, NRDO, 1 Tilney Street, London, 
W.1. 


Simultaneous Translation at a Sclentific Meeting 


Ow May 11, at a meeting held at the Institut 
Pasteur in Paris, Prof. J. Quastel, profeasor of 
biochemistry in MoGil Univermty, Montreal, de- 
livered by invitation an address on ''Boil Metabolism”. 
The occasion was noteworthy for the use of a system 
of simultaneous translation, analogous to that used 
at meetings of the United Nations and similar bodies. 
Thus Prof. Quastel delivered his lecture in English, 
and the difficult task of simultaneous translation was 
carried out by Dr. P. R. Lépine, of the Institut 
Pasteur. Dr. Lépine had actually seen Prof. Quastel’s 
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manuscript for a short time before the meeting; it 
was nevertheleas a considerable achievement to be 
able to give a simultaneous translation of a sciantific 
discourse in & way which the audience found to be 
completely successful. At the conclusion of the lec- 
ture, Prof. J. 'Trefouàl, director of the Institut 
Pasteur, thanked Prof. Quastel and, as is customary 
when distinguished visitors address the Institut 
Pasteur, presented to him & silver medal, which beara 


a figure of Pasteur by the sculptor Roty. 
Recognition of Intoxication 


In & study of the chemical of alcoholic 
intoxication (S. Afr. J. Med. Sot., 18, 141; 1953), 
J. J. Prag has attempted to correlate the usual 
olmical criteria of drunkenness with blood-alcohol 
levels. The tests were made on a hundred motor-car 
drivers, charged with driving under the mfluence of 
aloohol, and on & group of volunteers. One of his 
conclusions is that with blood-aloohol levels below 
0-05 per cent [per 100 mL) nobody ig intoxicated 
in the medico- sense, while with a level above 
0:15 per cent most people (more than 90 per oant) 
are definitely intoxicated. The weakness of the 
chemical lies in the blood-aloohol range 


-between 0-05 and 0-15 per cent, where individual 


variations in toms are very great. The averago 
ratio of blood-level to urine-level of alcohol was found 
to be 111-81, though the blood-level reflects more 
directly the alcohol concentration i the 
nervous system. With & given amount of alcohol, 
the greatest degree of intoxication is reached well 
before the blood-level reaches its maximum. If sugar 
is taken with aloohol, the symptoms are more severe 
but off more quickly, apparently owing to more 
rapid absorption and removal of aloohol. The results 
of this are, on*the whole, in harmony with the 
recent report entitled ‘The Recognition of Intoxica- 
tion" by the Committee of the British Medical 
Association (1954) under the of Prof. 
E. J. Wayne. Both Prag and the Committee stress 
that symptoms of impaired j b may appear 
after drinking small ied A aloohol and long 
before the stage of definite intoxication is reached. 
Diagnoeis of drunkennees should not depend solely 
on resulte of laboratory teeta, but on olinical findings, 
combined, if poasible, with laboratory testa. 


Tobacco Curing Studies 


BrooHuwrcAL and physical changes which take 
place in tobacco leaves during flue-curing are 
described in some detail by H. O. Askew et al. (N.Z. 
J. Soi. and Tech., B, 35, 4, 844; 1954). Data for 
changes in weight and moisture content of tobacco 
leaves during flue-curing show that the rate of loss 
of water is governed by the temperature and humidity 
conditions m the kim. In the early stages of curing, 
TERA era Cah ge aerate t of the leaf is 

of water. During the colouring and fixing 
e ee 
gluoose and fructose, and hydrolysis of 
nitrogen to simpler compounds, take place. Mieres 
first 50 hr. of curing, the average rates ‘of hydrolysis 
were: starch 0-35 per cent in two experiments; and 
protein-nibrogen 0:5 per cent and 0-7 per cent, 
respectively. Increase in reducing-sugars content 
was proportional to the amounts of protein and of 
starch hydrolysed. Loss of dry-matter can be nearly 
completely accounted for by requirements of water, 
by the products of hydrolysis, and by differance 
between over-all loas of starch and that required for 
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formataon of soluble sugars. Internal transformations 
mvolving no losses of dry-matter may also have 
ooourred. Variation in the contents of total non- 
volatile ether-soluble acids and malic acid was 
appreciable, but for oxalic and citric acids it was 
relatively small. Nicotine content did not vary 
durmg curing. No oertain losses of total nitrogen 
were found. The pH value of the leaf did not vary. 
Neither soluble phosphate, soluble sulphur and 
protein-sulphur contents, nor soluble calcium content, 


varied during curing of the leaf. 
Curing of Sheepskins In the Sudan 


A LARGH-SOALH experiment on the curing of sh 
skins has been carried out in the Sudan. The straight 

of was oompaered with dry salting 
m the hot in the cold seasons; drying in the 
sun Was ud with shade-drying, and rope- 
drying with framing. At each season nine batches 
of fifty skms each were treated, the skins later 
being dreased in as white suede. Straight 
drying gave almost consistently the best leather and 
oold season ‘cure’ was better than hot. Was 
er ee 
could only be recognized microscopically. In ite 
milder form it caused the gram to be rubbed off 
during processing or caused holes to in the 
skins ; extreme damage led to complete disintegration 
and the akins dropped to pieces. It is suggested that 
an immediate improvement in the of 'curing' 
in the Sudan might be achi by &bendoning 
dry-salting, and by straight-drymg the skins without 
delay, av excessive heat in the direct sun 
(Colonial Plani and Amtmal Products, 8, No. 4: 
1952-53). 


Formation of Asparagine In Lupin Seedlings 
Tum formation of asparagine in etiolated seedlings 
of Lupinus albus has been considered in some detail 
on the basis of analytical and experimental investi- 
gations by A. N. Meiss (Bull. Connechiout A rio. Hep. 
Sta., No. 558, 1; 1952). In this bulletin recent work 
on the biochemistry of asparagine formation is 
reviewed, while in the experimental section the 
AAR tion and growth of etiolated seedlngs are 
and comprehensive analyses of these 
materials submitted, reference being made to the 
nitrogen fractions, lipids, soluble and insoluble 
carbohydrates, organic acids, moisture and ash. In 
the discussion of the expermental data, the relation 
of asparagine accumulation and growth, the sources 
of the asparagine nitrogen and carbohydrate, and 
the role of the organic acids and mineral nutrients 
are considered. The prmoipel conclusion which is 
drawn is that the large accumulation of asparagine 
in etiolated seedlings of Lupus is a consequence of 
a normal, but obligatory, utilization of seed protein 
as a respiratory substrate. The asparagine whioh 
arises by. eooni y Bynthesis—in the geed- 
lings it is about 90 per cent of the total formed—is 
considered to be a product of protein respiration, 
and as such is not metabolized further until acute 
starvation oonditions prevail. Other observations 
and results which are associated with this conolusion 
are set out and discussed in detail. 


Growth of Excised Roots 


‘In one of a series of studies of the growth of 
excised roots in controlled aseptio culture, J. O. 
Skinner and H. E. Street have investigated the 
cultural requirements of a number of strams of 
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Sensoto vulgaris (groundsel), which also have been, 
and are being, studied genetically (New Phyt., 53, 1, 
44; 1054). Earlier work, in which it was found that 
excised roota of strains within a species may show 
clearly defined differences in them capacity for 
‘sential metabolite’ synthesis, is reviewed. The 
underlying point of view in these new physiological 
genetical studies is that more detailed examination 
of the differences in the growth requirements of - 
different strains should enable a comparative phys- 
iology of excised root systems to be constructed. 
The differences observed in the growth responses of 
cultured excised roota of tomato strains to added B 
vitamins suggests that this technique may be used 
to advantage in the study of the genetical control of- 
synthetic cesses in-flo ig. Seeds of a 
number of geographical strains of Senscso lag ie 
were available and excised roots- have now 

cultured. The present paper gives 
details of & technique for the establishment and 
maintenance of excised root clones and describes the 
growth responses of one clone to a range of nutritive 
treatments. Subsequent work has involved com- 
parison of the growth in selected culture media of 
the roote of a number of ical strains and of. 
hybrids between them, and study of the segregation 
of excised root characters in the F, generations of 
these crosses. 


Flake-Tool Cultures In South Africa 


An article by Prof. T. F. Dreyer, entitled '"The 
Origin and Chronology of the Fauresmith Culture" 
(Res. Nai. Musewn, Bloemfonieen, 1, Part 3; 1953), 
makes an interesting suggestion as to the origin of 
the flake-tool cultures which with some 
suddenness at the end of Fauresmith times. The 
current view of many prehistorians in South Africa 
is that the Middle Stone Age complex '(flake-tool 
industries) is directly derived from the Stellenbosch 
(core-tool industries), the F'&ureemith being the latest 
of the Stellenbosch series. It is not easy to explain 
why this change should have taken place at the time 
I and why the coups de poing which had per- 
sisted for perhaps scores of thousands of years 


throughout many ly disoppoaro climate and conditions 
should have so rapidly 


Asia, where a 
shown from distribution mape that the flake-tool 
making cultures existed farther to the east contem- 
porarily with the core-tool making people, and replaced 
them in western Europe towards the end of Wurm I 
times. Prof. suggests a somewhat similar 
solution for the blem in South Africa m that he 
believes the Florisbad (flake-tool) culture to be older 
In time than has been hitherto allowed, and that it 
was the influence of this culture on the Faureamith 
that led to the development of the Middle Stone 
Age ; and that ib was iatlttaion by tho Florisbéd 
ideal capu lk dco ae amnion ANE 
took place towards the end of the Faureamith period. 

the natures of the two cultures were 
entirely different. The coup de poing folk were con- 
servative and uniform in their implement evolution 
—the devel t of the industries throughout 
millennis is same whether in South Africa, Kast 
Africa, or Western Europe (= the Chelleo-Acheulean 
culture). The fl&ke-tool makers were quite different, 
always experimenting and ucing changes and 
new types of tools. It is cult to see how the one 
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culture could have evolved into the other without 
some such explanation as Prof. Dreyer proposes. But 
the «ultimate origin of the flake-tool folk, whether 
one is oonsidermg those in northern latitudes 
or their cousins in South Africa, still remains a 
mystery. 

Synthesls of a Pitultary Hormone 


Ta synthesis of oxytocin, a principal hormone’ of 
the posterior pituitary, has been announced by Prof. 
V. du Vigneaud, professor of biochemistry, Cornell 
University Medical College, and his colleagues, C. 
Reesler, J. M. Swan, C. W. Roberta, P. G. Kat- 
soyannis and S. Gordon (J. Amer. Ohem. Soo., 75, 
4870; 19583). Oxytocin causes contractions of the 
uterus, and is also concerned with the ‘let-down’ of 
milk from the mammary gland. Previous work had 
shown that natural oxytocin on hydrolysis yields 
leucine, tsoleucine, tyrosine, proline, glutamio acid, 
aspartic acid, glycine and cystine, and three molecules 
of ammonia. Based on these resulta, a synthetio 

uct was obtamed by a method described and 

the biological properties of natural oxytocin. 
The authors remark that, if the identity of the syn- 
thetio material with oxytocin is confirmed, this will 
be the first synthesis of a polypeptide hormone. 
Japanese fournal of Tuberculosis 

Muon activity is evident in Japan in the field of 
tuberculosis, and in no leas than six universities there 
are institutes devoted to research in this disease, or 
in which such study figures prominently. These 


Institutes have now joined in ring & quarterly 
journal, the Japansse Journal of Tube woes (pp. 
98 ; November 1958 ; from the Institute of Infectious 
Diseases, Shiba-Shirokane-Daimachi,  Minato-Ku, 
Tokyo), under the editorship of Y. Takeda and with 
& representative editorial board. The first number 


presents mainly laboratory studies, but also some . 


articles on clinical and epidemiological aspects. It is 
well produced and is'in English. This lusty new- 
comer to national specialist literature invites oom- 


Photoelectric Scanners for use In Paper Electro- 
phoresis 


source. By plotting extinctions at given distances 
the paper stri & graph is obtained which 
provides & quantitative evaluation of the proteins 
present. Such instruments are now produced com- 
mercially. The firm of Evans Eleotroselenium, Ltd. 
(Harlow, Essex), provides, in addition to the scanning 
apparatus, & power unit and specially designed bath 
for carrying out the initial protein separation. As 
the scanning apparatus employs transmitted light, 
the dyed paper strip requires to be wetted with a 
suitable liquid to render it translucent. A frame 
carries the translucent strip between two glass plates 
and has a platform for holding a sheet of graph 
. The whole is moved across the light source, 
extinctions read off from a microammeter and 
plotted on the graph paper. Joyoe, Loebl and Oo., 
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Ltd. (Vine Lane, Newcastle upon Tyne 1), produces 
& somewhat more elaborate scanning apparatus 
(Model 2.9), which imoorporates a double-beam 
amplifier principle and measures reflected light, 
obviating the need for rendering the paper trans- 
lucent. It also has a framework for moving the paper 
acroas the light source and a platform for holding 
graph paper; but instead of reading off the axtinc- 
tions, their values are directly plotted on the graph 
paper by a pen attached to a shder which is adjusted 
until the milliummeter reads zero. A feature of both 
instruments is that readings may be oarried out 
i and easily. They are thus suitable for routine 
ini Investigations. The instruments are also 
adaptable for measuring the intensity of coloured 
spots on paper chromatograms. 


Determination of the Resolving Power of Photo- 
graphic Lenses 


CrgCcULAB 588 of the National Bureau of Standards, 
Washington, D.O., entitled “Method for Determining 
the Resolving Power of Photographic Lenses” (pp. 
iv+27+2 aharte. Washington, D.C.: Government 
Printing Offloe, 1958; 1 dollar), replaces Circular 
428 (1941), and provides the photographer with two 
seta of improved charta by which the resolving 
power of a photographic lens may be numerically 
measured with respect to a definite scale of values. 
It gives detailed description of the procedure and 
technique to be followed in order that comparable 
values may be obtained by different observers in 


Additional applications to the testing of goggle lenses 
for definition and prismatic power and of telescopes 
and binoculars for definition are also discussed in 
Ciroular 583. 


Hydraulic Research in the United States 


ImwronwATIOX compiled from various hydraulio and 
hydrologio laboratories, and from reporte of research 
projects in private, State or Federal institutions in 
the United States and in flve institutions in Canada, 
is contained in Miscellaneous Publication 208 of 
the National Bureau of Standards, entitled ‘““Hydrau- 
lic Research in the United States" p. xu-+204 ; 
edited by Helen K. Middleton Sonya W. 
Matchett. Washi D.C.: Government Printing 
Office, 1953; 1.25 dollars). The projects are num- 
bered chronologically, and the number once aasigned 
ia Tepeated for identification purposes until the 
project is campleted. Numbers above 1544 refer to 
projecta reported for the first time; lower numbers 
to projeote reported earlier in the previous editions 
(Miso. Publication 201, 1951; Miso. Publication 205, 
1952). The mformation listed gives the title of the 
project ; for whom conducted; the name of the 
person to whom correspondence should be addressed ; 
the nature of the project (whether experimental, 
theoretical, eto.); and a brief description of the 
work, the results so far obtained and any published 
reports. There is also a comprehensive subject index. 
In the brief foreword by Dr. A. V. Astin, director of 
the National Bureau of Standards, Washington, 
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D.C., it is mentioned that a similar bulletin, 
“Hydraulic Research’, compiled and published by 
the International Association for Hydraulic Research, 
contains mformation on hydraulic research conducted 
outaide the United States, and a companion bulletin, 
“Directory of H iœ Research Projects in 
the United States ee to Naval Architecture and 
Marine Engineering", pi Pa by the Hydro- 
mechanics Committee of the Society of Naval 
Architects and Marine Engineers. 


Physicists In Brits!n during July 


A List of those taking part in the Eighth General 
Assembly of the International Union of Pure and 
Applied Physios, to be held in the rooms of the Royal 
Society (Burlington House, London, W.1) during 
July 7-10, has been and is obtainable on 
v seu ee 
Society. The numbers of sd reda 
various countries are as follows (acne ha 
United States, 9; Germany, 7; Canada, 6; s 
and Italy, 5 each ; Spain and Japan, 8 each ; Aus- 
irn Denmark, Netherlands and Switzerland, 2 

India, Israel and Sweden, 1 each. 
ane such & comparatively large number of leading 
foreign physicists wil be in Great Britain for the 
Assembly, a number of other meetings have been 
arranged around about the same time (see Nature, 
January 30, p. 194), and it is expected that many of 
the foreign physicists will be attending one or other 
of these meetings. 


Meeting of Nobel Prize-winners tn Lindau 

AS in former years, & meeting of Nobel prize- 
winners wil be held in Lindau, Lake Constance, 
during June 28-July 2. This year the will 
discuss various aspects of medicine, is the 
second time that this subject will be considered at 
one of these I the first oooaaion being at the 


original meeting in 1951. Ten addresses will be given ` 


as follows: Prof. Gerhard Domagk (Wuppertal), 
Chemotherapie der Tumoren ; Prof. Hans von Euler- 


in (Stockholm), Faktoren der Blutbildung : 

George de Hevesy (Stockholm), Eisenstoff- 
er. Prof. Corn. Heymans ops über 
Selbetate des arteriellen Druckes und Hyper- 
tension; Dr. Paul Hermann Müller (Baale), Anti- 
biotica, besonders 1hre An im Pflanzenschutz ; 
Prof. T. Reichstein (Basle), die wichtigsten Hormone 
der Nebennierenrinde; Prof. Frederick Soddy 
(Oxford), the Wider Aspecta of the Discovery of 
Atomic Disintegration; Prof. George H. Whipple 
(Rochester, N.Y.), the Dynamic Equilibrium of Body 
Proteins, Heamoglobin, Plasma Protemas, and 
Tissue Proteins; and Prof. Adolf Butenandt 


(Tubingen) and Prof. Otto Warburg (Berlin), whose 
topiœ are not yet decided. Also participating will be 
Prof. Otto Hahn (Göttingen) and f. Albert 


Schweitzer (Lamberéne-G&bun). The addresses will 
be of general interest to both medical practitioners 
and research workers, and opportunities will be 
provided for discussion. A comprehensive pro 

of excursions has also been Further 
information oan be obtained from the Sekretariat der 
Tagungen für Nobelpreisträger, Lindau-Bodensee, 
Postfach 11. 


Royal Commission for the Exhibitlon of 
wards for 1954 


THe Royal Commiasion for the Exhibition of 1851 
has awarded senior studentshrps for 1954 (value £600 


i851: 
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& year for two years) to the following for research as 
Indicated : Miss A. I. Bailey (Witwatersrand), physics 
at the University of Cambridge; Dr. G. A. Homidee 
(Cambridge), invertebrate physiology at the Univer- 
sity of Cambri ; R. Hicks (Wales), civil engineering 
at University llege, Cardiff; and A. D. Walker 
(Bristol), vertebrate peleontology at King’s College, 
Newoastle upon Tyne (University of Durham). The 
Commission has also awarded the following overseas 
echolarships for 1954 (value £450—£500 for two years). 
Canada : M. J. Fraser (Dalhousie), colloid chemistry 
at the University of Cambridge; M. Onyszchuk 
(McGill and Western Ontario), i o oh 

at the University of eet 
(Bishops and Queen’s University 
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1 College of Science and Technology, London ; 
F. W. Eastwood (Sydney), organic chemistry at 
the University of Oxford. New Zealand: Q. N. 
Maloolm (New Zealand), physical chemistry at the 
University of Manchester. South Afrioa: Dr. B. 
Papert (Witwatersrand), mathematios at the Univer- 
sity of Cambridge. Republic of Ireland: Dr. M. F. 
Maguire (Ireland and Aberdeen), biochemistry at the 
University of Cambridge. Republic of India: K. 
Aghoramurthy (Madras and Delhi), organic chamistry 
at the University of Oxford; and 8S. Chandra: 
Bekhar (Nagpur), physics at the University of 
Cambridge. 
National Research Council of Canada Fellowships 
for Medical Research 


EAcH year the National Research Council of 
Canada has awarded the following medical fellow- 
ships, totallmg 76,900 dollars plus travelling allow- 
ances, for research at the institutions indicated. 
Senior Medical Research Fellowsheps : Dr. W. G. B. 


Kingston, Ontario; Dr. P. 0. Fitz-James, Depart- 
ment of Bacteriology and Immunology, University 
of Western Ontario; Dr. R. W. uc c es 
of Medicine, University of ‘Toronto at the 
Toronto General Hospital; Dr. F. C. Heagy, bio- 
chemistry and see ad at the University of 
Western Ontario; Dr. - Kalant, pathologioel 
chemistry &t the University of Toronto; Dr. J. T. 
Nichol, biophymos at the University of Western 
Ontario; Dr. J. W. Pearce, physiology at the 
University of Western Ontario; Graduate Medical 
Research Fellowes: Dr. D. E. Bergsagel, blood 
coagulation at the University of Oxford; Dr. R. W. 
Cornett, cardiovascular physiology at Queen’s 


Manitoba; Dr. A. Davignon, physiology and 
biochemistry at Hotel Dieu Hospital, Montreal ; 
Dr. Florence M. Hill, pathology at the University 
of Toronto; Dr. N. Kdlant, endocrmology at the 
New England Centre Hospital, Boston, Masea- 
chusetts; Dr. B. J. Klebanoff, pees 
chemistry at the University of Toronto ; Dorothy 
Ley, iron metabolism m neoplastic disease at Toronto 
Western Hospital; Dr. A. Malkin, biochemistry at 
MoGill University ; Dr. J.C. Nixon, biochemistry at 
the University of Toronto; Dr. J. E. Nixon, physio- 
logical and p logical problems related to 
ansestheaiology at University of British Columbia ; 
Dr. P. Pollock, cardiology at Mt. Simai Hospital, 
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New York City; Dr. Ingeborg C. Redde, endo- 
orinology at the University of Toronto ; Dr. R. F. 
Scott, pathology at the Londan Postgraduate Medical 
School, Hammeramith Hospital, London, England ; 
Dr. Joan M. Vale, endoorinology at the University 
of Toronto. 


University of Glasgow 


Amona those on whom the honorary degree LL.D. 
was conferred on Commemoration Day at the 
University of Glasgow, there were two members 
of the 1914 Shackleton Polar Expedition: Prof. 
Alexander Stevens, sometime profeesor e ac end 
in the University of Glasgow, and J. M. Wordie, 
master of 8t. John’s College, Cambridge, and director 
of the Soott Polar Research Institute. Other men of 
science were: Prof. Boris Ephrussi, professor of 
genetics in the University of Paris, whose ideas and 
early expermnente have strongly influenced the 
present developments in biochemical ties ; and 
Sir Edward Salisbury, director of the Botanic 
Gardens, Kew. Sir Arthur Trueman, sometime 
professor of geology in the University of G w, 
and lately chairman of the University Grants Oom- 
mittee, was given the degree in absentia. 

University of Birmingham 

THa title of reader in analytical chemistry in the 
University of Birmingham has been conferred on 
Dr. R. Belcher, senior lecturer in analytical chemistry, 
and the title of university research fellow on the 
following: Prof. D. L. Anderson, associate professor 
of physics at Oberlin College, Ohio, who will be 
working in the Department of Physics for & year ; 
and W. D. Seymour, durmg the tenure of his present 
appointment in the Department of Engineering Pro- 
duction. The following appointments have been 
made in the University: Dr. J. D. Eshelby, lecturer 
in physical metallurgy ; Dr. A. B. Foster, Imperial 
Chemical Industries, Ltd., Fellow in the Department 
of Chemistry; and F. Edmondson, Leverhulme 
Fellow in the Department of Engmeering Production. 


University of Leeds 


Tra following appointments have been made in 
the University of Leeds: J. B. Butler, senior agri- 
cultural economist in the De t of Ágriculture ; 
Prof. B. E. Douglas and Prof. H. Taube (Chicago), 
Brotherton research lecturers in physical chemistry ; 
E. W. Bennett, lecturer in the Department of Civil 
Engineermg. The t of Bacteriology has 
received a gift of £700 from Newton Ohambers and 
Co., Ltd., for research. 


The Night Sky In July 


Furt moon occurs on July 16d. 00h. 29m., v.T., 
and new moon on July 20d. 22h. 20m. The following 
conjunctions with the moon take place: July 3d. 
15h., Venus 5° N.; July 9d. 18h, Saturn 8° N.; 
a 14d. 00h., Mars 8° 8.; July 28d. 08h., Mercury 
2? B., and at the same time Jupiter 0° 8. In addition 
to these conjunctions with the moon, Venus is in 
conjunction with Regulus on July 12d. 08h., Venus 
1:1? N., and Mercury is in conjunction with Jupiter 
on July 28d. 00h., Mercury 1-0? B. Mercury, in 
inferior conjunction on July 6, is too close to the 
sun to be sean until near the end of the month; on 
July 31 it rises at 2h. 50m., nearly an hour before 
sunrise. Venus is an evening star, its times of setting 
being 22h. 20m., 22h. 50m.°and 21h. 15m. at the 
beginning, middle and end of the month, respect- 
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ively. Its stellar magnitude varies between — 3:5 
and — 8-6, and the visible portion of its illuminated 
disk between 0-76 and 0-66. Mars is visible 
throughout the night, setting in the early morning 
hours at 2h. 40m., lh. 20m. and Oh. 15m. on July 1, 
15 and 81, respectively. Its fairly close approach 
to the moon on July 14 has been already noticed, 
but observation of the planet will not be then very 
easy as the moon is only two days from full. During 
the early portion of July Jupiter is too oloee to the 
gun to be seen, but on July 15 it rises at 3h. and on 
July 31 at 2h. 25m. and is visible for & ahort time in 
the constellation Gemini. Saturn seta at Oh. 40m., 
23h. 40m. and 22h. 40m. on July 1, 15 and 81, 
respectively, and is visible ee early morning 
hours in the constellation Virgo. y one occultation 
of stars brighter than I 6 takes place m 
July: 18 Aquar. reappears on July 17d. 22h. 45-8m., 
the observation bemg made at Greenwich. The 
earth reaches aphelion on July 3. 

‘A partial eclipse of the moon takes place during 
July 15-16 and is visible at Greenwich. The circum- 
stances of the eclipse are as follows : 


Moon enters panumbre July 15d. 21h. 47-7m. 
Moon enters umbra 15 43 oda 
Middle of the eclipse 16 00 23 
Moon leaves umbra 16 01 31-3 
Moon lee ves penumbra 16 023 523-9 


Magnitude of ecitpae is 0-411, the diameter of the moon being 1. 


Announcements 


Tse 1954 award of the Commemorative Medal of 
Prinoe Albert I of Monaco (Prix Manley-Bendall) has 
been made to Captain de Corvette G. Houot and 
Engineer Officer P. Willm, of the French Navy, for 
their great achievement in descending to a depth of 
just over 24 miles off Dakar in the naval bathyscaphe 
F.N&S.-8. The award was announced at the 
meeting of the Executive Committee of the Institut 
Ooéanographique held in June at Paris, and the 
donor of the Medal ia generously having ıt struck in 
duplicate so that each recipient can possess it. 


A Forx Gallery in the Abbey House Museum, 
Kirkstall, will be opened by Dr. F. Sherwood Taylor, 
director of the Scienoe Museum, London, on July 2, 
at 11l a.m. The ig in the form of a small street 
called “Abbey Fold". 


Tus British Institution of Radio Engineers will 
hold ita annual convention at Christ Church, Oxford, 
during July 8-12; the theme this year will be the 
application of electronics to industry. Representatives 
from many branches of industry as well as from the 
Armed Services, universities and technical colleges 
will be present. Further information can be obtained 
from the Institution at 9 Bedford Square, London, 
W.C.1. 


A symposium on ‘The Comparative Endocrinology 
of Vertebrates" wil be held m the t of 
Zoology, University of Liverpool, during July 12-16. 
The symposium will be in two parts—the comparative 
physiology of reproduction, and the hormonal control 
of water and salt-electrolyte metabolism in verte- 
brates—under the I i ip of Prof. 
8. Zuckerman and Dr. 8. J. Folley. The i 
of the symposium will be lished as & memoir of 
the Society for Endocrinology. Accommodation is 
available at ‘the University. All communiogtions 
should be directed to the organizer, Dr. I. Chester 
Jones, Department of Zoology, University of 
Liverpool. 
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WORLD POPULATION AND RESOURCES > * 


URING May 5—6 the Executive of the Inter- 
national Geographical Union met in London, 
and the | was taken to ask three of the 
vioe- t8 to take parb in & symposium on world 
population, under the of the Union’s 
eeepc Prof. L. Dudley Stamp, at the Society for 
isiting Scientists. 

The discussion was opened by Praf. George B. 
l by the 
Immediate past-preaident of the Union, who outlined 
briefly the verid pos ition which he had elaborated in 
his presidential addreas at the Washingtan oon- 
ference of 19521. He used the now 
figures of 2,500 million for the present world - 
tion, with a net increase of not lees 25 
vividly annum. The reality of the situation was 

rought home by the comment that, by the 
pili Orhan amg RN there would be 
another aix thousand mouths to be fed and also 
another six thousand pairs of hands potentially 
available for work. Prof. Creasey said that he has 
been impressed by the extensive abandonment of 
soil-aroded land over such diverse regions as the 
United States and China where he has worked and 
at the same time by the poverty of tropical soils, and 
he tekesTthe view that the expansion of lands under 
cultivation will do little more than balance the loss 
due to erogion. He looks, therefore, for expansion of 
Wide Gace yields of lands already 


man-hour and not with 
is little cen as that te fui 


any Increase in man-power: the spectacular changes 
in yield which have reeulted from the introduction 
of hybrid’ maize are indications of possibilities with 
other crops. The mam problem for the future would 
seam to be an embarrassing surplus, and little likeli- 
hood that the prairie monoculturalist will be asked 
to give up his winter holiday iu California in order 
to secure the greater output from the adoption of 
mixed farming. 

Prof. George Kuriyan (Madras) gave a brief but 
vivid word picture of the position in the Indian sub- 
continent, contrasting in almost every conceivable 
way with the United States. He pointed out that 
the Union of India had & population of 857 million 
in 1951 (approximately a seventh of the world’s 
total), compared with 285-5 mullion over the same 
area in 1901. During the pest three decades (that is, 
after the great influenza epidemio of 1918-19) the 
absolute Increase In numbers over ipd whole Indo— 
Pakistan sub-continent has been 
50 ap d decade. The British Govern- 

Kuriyan said, handed on a stable 
ae after & long period of peace and 
absence of famine. vements in medicine, both 
preventive and curative, have combined to produce 
a diminishing death-rate of about 2 per oent per 
annum against & birth-rate of more than 8. 


~ 


` 


To 


in the past, have remained essentially agricultural. 
From the beginning of this century, there has been 
& race between population and resources; but smoe 
1921 population has oy a Tesources BO Sig- 
nificantly that in 1051 the per capita production, 
taking note of all agricultural output, food and cash 
arops combined, was approximately 450 Ib., while the 
corresponding figure for 1901 was 600 Ib. Further- 
more, the preasure upon land has increased Bo oon- 
siderably that many parta of the country suffer from 
over-population, tracta with good agricultural re- 
sources having as much as 3,000—4,000 
square mile. This, in its wake, has led to the 
oe of a class of landless labourers whose 
total numbers are estimated at 45 millions, a group 
of people who constitute a vulnerable section in the 
hands of political propagandists. 

The real remedies appear to be, first, to increase 
the average of crops, which to-day is a 
low ; seoo to enhance the area under tivation 
by improvements in irrigation; thrd, to fmd 
amp for the population in avenues other than 
} ; and fourth, to have a conscious and 
deliberate cheok on population growth. The last is 
certainly the most important; bub it is doubtful if 
it is easily practicable in a country like India, where 
the standards of education are so low. and where 
religious feelings of the bulk of the population have 

always looked upon a son as a bleening from Heaven 
and the more sons the greater the security. 

Prof. Hilgard O’ Reilly Sternberg (Catholic Univer- 
sity of Rio) presented & different picture from 
Brazil. The extremely rapid indronec 1d population 
now more than 56 million, has been due to only a 
minor extent to tion over the past oentury. 
Development and close settlement, for so long almost 
confined to a belt within 100-150 miles of the coast, 
is now taking place with staggering rapidity in many 
inland centres. New towns on the pioneer fringe 
within a fow years are finding themeelves by passed 
a8 new pioneers move on. It is something the 
westward expansion of the United States a century 
on) Pun MIHI HIDOLADE differences. Social factors 

play a greater part than either physical or 
economic: there is prestige attached to the owner- 
ahip of large herds of cattle, and none to the raising 
of crops of wheat. Oonsequently, as Prof. Sternberg 
showed by a series of detailed maps based on the 
1950 census, expansion of wheat cultivation coincides 
mainly with areas of German settlement and not 
necessarily with the most favoured tracts of land. 

The chairman suggested that the three speakers 

ted in & remarkable way that there are at 
least four levels in the population-food problem. 
One is the somewhat academic global view; the 
second the national where, for example, the situations 
In the United States and India are in marked oon- 
trast; in the third place, Brazil illustrates the 
difference between regions, as well as the fourth 
stage, which is almost a pim-point relationship 
between an individual farm or settlement and ite 
productive capacity. While the papers showed the 


ate this growth, there has been no 


- 
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over-riding i of the physical factors such 
as climate soil, economic Ts such as farm 


prices playing an obvious part, the imponderable 


such questions as the increased use of fertilizers and 
the ‘cultivation of the sea’. ee ee 
præsidents of the Union were t—Prof. 
Borre (Paris), Prof. Orlando Ribiero (Lisbon) pesi 
Prof. Hans Boesch (Zurich). Prof. Boesch thought 
the papers emphasized the peculiarly difficult position 
of the older and more populous countries of Europe 
relying on their exports to purchase essential food- 
stuffs from overseas. It is clear, he said, that the 
great primary producers are not only using"more and 
more of their home production, but are also regarding 
it as a matter of national prestige to develop their 
own manufactures. L. DUDLEY STAMP 


1 Eoonomio Geog., 39, 1 (1055). 


ACOUSTICS OF ORTHOPTERA 


SYMPOSIUM on orthopteran sooustics was 
held at Jouy-en-Joeas, near Paris, during April 
6-8 under the auspices of the French Ministry of 


Agriculture 

Agronomique) and the able management of R.-Q. 
Busnel, director of the Laboratoire de Physiologie 
Acoustique. It was intended both to be international 


and to be a meeting-ground for the scientific interests 
—physical, systematic, physiological, ethological and 
ecological—which touch each in this fleld. In 


the event, although it is to be regretted that Italy, 
the Iron OCurtam countries and the Americas were 


spay ite vided the first opportunity since 
the World War for discussion of the subject 
between French, German and -British scientific 
workers, & discussion much facilitated by oompre- 
hensive pre-circulation of individual contributions in 
two or three of their 

There has been little recent work on the physiology 
of hearing in insects ; and apart from a useful survey 
of this part of the fleld by H. Autrum (Würrburg), 
the oonferenoe divided its time almoet 
between papers on three of the subject: the 


technique of recording 


of the insect and, on the other, to the confusing and 
oumbrous terminology already in use; and the function 
of ‘such sounds in communication between inseots of 
the same i Since the complete 


species. proceedings 
will be lished shortly in French, it would be 
unprofitable, even if it wore practiable, to abetrac 


contribution and each discussion here. It seems 


better to give what to one observer were the salient 
features of the conference as a whole. 

The sdltatorial Orthoptera, though nót the only 
insects m whigh communication by sound has been 
established, are the best known and have shared with 
the cicadas the ability to interesb and 
' the human hearer for millennia. But it is only very 


tiong of Regen and Faber had already established 


* 
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that different meanings inhered in different varieties 
of songs; but they had also shown that i oertain 
circumstances & ioal response could be obtamed 
to the crudest of imitations while, in others, the msect 
was not seduced by what appeared to be a perfect 
copy. Food ionic ge a c 
contributions to the Loher (Paris) 
showed, in an attractive colour-film, how by an 
mmitation made with his own mouth of the ‘ordinary 
song’ of OhorihMppus brunneus (oi-devani bicolor), he 
could attract females of the species on to his 

and even on occasion on to his lips. On the other 
hand, M. and Mme. Busnel described how they had 
completely failed to obtain a response from the 
females of Oecanihus pellucens by playing back a 
high-quality reoord of the song of the male until, 
with the introduction of & new type of transduoer, 
the ionophone, they began to get positive results. 
The ionophone, deecribed and demonstrated to tbe 
symposium by its inventor, M. 8. Klein (Paris), 18 

alearly a technical advanoe of the first magnitude. It 
is & completely aperiodic loud-speaker with a flat 
response up to more than 100 ko./s., and it has a 
large undistorted power output from what is virtually 
& point source. Ton neverta vary fémarka ble 
that ib should be necessary to employ so perfect an 
instrument in order to make a passable copy of the 
song of Oscanthus, for analysis has confirmed the 
aural impression that this song is comparatively 
‘pure’, with a fairly simple oscill and a4 
relatively narrow It is evident that there 
is still much to be learnt about how the gryllids and 
tettigoniida detect & spurious copy; and it by no 
means follows that because some acridiids respond by 
a tentative approach to an indifferent imitation of 
the song of their own species, they are unable to 
distinguish it from the reel thing. It is ineviteble 
that comparisons should be made with the experi- 


ments of Leok, Hartley and others, who 
have shown that a reaction can often be 
elicited from vertebrates by als’ which correspond 


only in one or two essential features with the proto- 
type which normally evokes the reaction. Thus small 
birds which customarily mob tawny owls will mob 
any dark mottled object of approximately the right 
size; but they ignore a living barn-owl which is 
paler, though in other respecta it seems to us a much 
better ‘model’ of a tawny owl. The determination of 
Wn. Gacine OF ho E or meet QE (ecd 
‘essential’ in this sense to thei communicative 
function is & task for the future, though the investi- 
gation is now technically possible. It was interesting 
and suggestive to find that a n of the 
of the ‘ordinary song’ of Oh. brunneus 

and of Herr Loher’s oral imitation disclosed & 
similarity in structure which weas obvious neither to 
the untutored human ear nor to the spectral analyser. 
The majority of vocal saltatoria produce their songs 
by one or other of two methods which we are &ocus- 
tomed to regard as standard for the group; but 
D. K. MoE. Kevan (Nottingham) gave a substantia tial 
list of species employing unorthodox stridulatory 
devices which he described and which oould only be 
as the result of independent evolution. 
Unfortunately, little is known of the degree of 
development of the auditory (tympanal) organs in 
the heterodox species, or of the importance of 
stridulation in their life-history; but their existance 


` (many of them are exotic) is & warning not to 


generalize too widely from the relatively poor 
orthopteran fauna of Western Europe. B. P. 
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(London) emphasized this danger in pointing out 
that tympanal organs (ears) are well developed in 
many dumb acridiids, and that, when the Australian 
groups are taken into the account, their presence 
appear to be correlated more closely with the power 
of flight than with the ability to stridulate. No 
solar explanation of this curious peradox hes 


suggested. 

Papers dealing with the sound-field of various types 
of saltatoria and ite relation to their habitat were 
read by R.-G. Busnel and by P. T. Haskell (London). 
It is poesble to make guesses at the range withm 
which strdulation is an effective means of oom- 
munication and to account plausibly for some of the 
characteristic differences of the stridulation patterns 
of acridiids and tettigoniids m terms of their different 
habitats, the former insects being relatively densely 
distributed at ground-level while the latter are 
scattered in three dimensions. Nevertheleas, both 
these papers made clear the need for better determ- 
inations of the auditory threshold in & larger number 
of species than have yet been attempted. Moreover, 
ag Autrum emphasized m his introduotory survey, 
the division of the auditory funouon between tym- 
panal o gub-genual organs and oerci 18 & 
complication of which the consequences are not 
understood and have scarcely begun to be investi- 
gated. One can only agree with the observations of 
Prof.-P. P. Grasmeó in the address with which he 
brought the conference to an end: “On ne peut dire 
que lea études faites jusqu'ici sur les sons en tant que 
facteurs de la structure sociale du du simple mamtien 
du groupe soient satisfaisantes. . . . Un des mérites 
du preeent Collo pera d'avoir bien montré la 
Aosa O d'éteblir les veritebles nature et ification 
des réactions aux stimulations sonores’’. It must be 
admitted that this synrpoaium represented seed-time 
rather than harvest; but it has performed a service 
of value m stimulating a reorientation of ideas and 
in mdioating Imes of research which are likely to be 
profitable, which are now technically possible, and 
which, moreover, are certainly relevant to & muoh 
wider fleld than ite deliberately restricted agenda 
might suggest.. .R. J. Pumpuney 


SMITHSONIAN INSTITUTION 


REPORT FOR THE YEAR 1952-53 


"DE uc IUS c 
Institution for the year ended June 30, 1953, to 
which are appended the usual reporte on the United 
States National Museum, the Bureau: of American 


Ethnology, the International Servioe, the 
National Zoological Park, the hysical Observ- 
atory, the National Air Museum the Canal Zone 


Biological Area*, pointe out that almost all the 
endowments were given for specific purposes and 
little of the income from the invested funds of the 
Tnstitution is available for alteration or growth from 
year to yoar. Mig oer A a rd 
the Smithsonian Institution have financially re- 
m MI 
even retrogressed. the national collections in 
the care of the Smithsonian have inoreased by 


* Smithsoman Institu the Secretary and the Financal 
Report of the Hxecuttve Oo ttee of the Board of e uini 
Year ended June 1953 Poublioatson 41 dio .I + 
ur plates. &shington, D.O.. Government Prin Office, 
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130 per cant since 1934, the number of visitors to 
ita five exhibition buildings has increased by 150 per 
cent, and the co on scientific and other 
questions multiplied several times, the man-hours 
per week available at the Institution have decreased 
and the appropriation for functions other than staff 
is 11,000 dollars leas than m 1983. Appropriations 
for the fiscal year 1054 will, however, permit first 
steps towards the overdue rehabilitation of its 
exhibitions and the renovation of some of ite build- 
mgs, though funds for continued modernization and 
renovation will be urgently required in succeeding 
years as well as plans for new buildings. 

At the end of 1952 the sotivities of the Institute 
of Social Anthropology were terminated, and anthro- 
pologists remaining on its staff were transferred to 
the itute of Inter-American Affairs. Systematic 
ee LM ee dd 
American Ethnology Dr. M. W. Btirhng's 
archsoclogical work in Darien and on the islands of 
the Gulf of Panama, Dr. H. B. Collins’s studies on the 
Eskimo and arctic anthropology, Dr. J. P. Harring- 
ton's studies of the Chumash Indians of the Santa 
Barbara Ohannel region, California, and those of 
Dr. P. Drucker of Meso-American archwology. In 
the investigations of the River Basin Surveys carried 
out by the Bureau in co-operation with the National 
Park Service and the Bureau of Reclamation of the 
Department of the Interior, the Corps of Engineers 
of the Army Department and various State and 
local institutions, greater emphasis continued to be 
laid on excavation now that survey has eripi 

up with the 
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17 States. Paleontological surveys have been made 
in 121 reservoir areas, and archwological work has 
alo been done in 88, while the remaining 33 will 
be visited by archæological parties. Already 273 
studies are still to be made, have been surveyed. 
The collections of the National Museum increased 
by more than 1,007,000 gpecimens during the yeer, 
bringing the e entries to nearly 35 million. 
Exploration and fleld-work during the year included 
C. O. Handley’s observations and oollections of 
mammals in the Kalahari desert region of north- 
eastern South Weet Africa, Dr. A. Wetmore’s studies 
on the distribution of bird life m Panama, H. G. 
Deigman’s ornithological work m Thailand, studies 
of coral-atoll ecology in Tahiti and on Raroia Atoll, 
and searches for invertebrate and vertebrate fossils 
by three parties at Adair, Oklahoma, in the Guadalupe 
Mountains of western Texas, in north, eest and south 
Mexico and in south-central Wyoming. Aoceasions 
to the National Zoological Park numbered 810, 
the net count of animals at the end of the 
year to 2,741, but there was & slight decrease in the 
number of visitors, who totalled about 8,231,009. 
At the Astrophysical Obeervatory the manuscript 
of VoL 7 of the Annals of the Observatory, covering 
itg research during 1030—52, was completed and sent 
to preas late in the year. A thorcuah ebay oF the 
silver-diak pyroheliometer was completed in April 
1953. Tape to total sun and sky radiation 
continued at Montezuma, Chile, where a new modern 
seismometer is now being installed, and at Table 
Mountain, California, the permanence of the con- 
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stants of the Smithsonian double-tube, water-flow 
standard pyroheliometer and of the sub-standard 
silver disk pyroheliometer S.7.5 has been confirmed. 
The researches of the Division of Radiation and 

continue to be oonoerned chiefly with the 
physiological and biochemical processes by which 
light-regulates the growth of plants and the mech- 
anisms of the action of the auxm type of growth 
hormone. ‘Investigations of the effect of rage, den 
regulators on the salt exchange of plants indicated 
that high salt — low carbohydrate plants lose salt more 
rapidly when treated with ammonium 2 : 4-dichloro- 
phenoxyacetate, while low galt — high carbohydrate 
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Biological Area, fifty-seven were scientific workers 
who used the facilities of the station, considerably 
improved during the year, chiefly for biological and 
photographic studies. The 1,021,938 packages of 
scientific and literary publications 
by the International Service 
during the year, an morease of 20,324 packages, 
moluded consignments to all countries except China, 
North Korea and Rumania. A grant of 6,000 dollars 
towards rising costs was received from the 
National Science Foundation. The Service now 
dispatches abroad sixty-three full and forty-two 
partial sets of United States official publications 
in exchange for the official publications of other 
Governments. 


WOOL INDUSTRIES RESEARCH 
ASSOCIATION 


. REPORT FOR THE YEAR 1953-44 


HE report of the Director of Research of the 
Wool Industries Research Association for 1953— 
54* expresses the view that the statutory levy for 
which has now been in operation for two 
years, has both increased the interest of members and 
also enabled the Wool Textile Research Counail to 
clarify the relation of research at the universities and 
technical oolleges to that of the Association. The 
pilot-seale scouring plant was completed towards the 
end of the year and has given resulta well 
commercial standard. Data have been o on 
the possibility of alkali damage to wool during oom- 
mercial scouring. A prototype of the automatic 
controller for the woollen card designed m the 
Association’s laboratories some years ago is under- 
going trials in a mill and seems to be suitable for 
commercial use ; and & second controller, which may 
c ue uu ee 
also under trial. Commercial development 
of the Raper drawing system, incorporating suto- 
ri eas a eae ER ara. acount hone Seen 
aging number of firm orders has placed by British 
spinners ; a great deal of the early work on this new 
system was done in the Association’s laboratories. 
Much new information about the drafting process 
has been obtained by the use of radioactive tracers, 
and considerable progress has also been made m an 
attempt to understand theoretically how tensions are 
generated in yarns being drawn from packages, and 


* Wool Industmes Research Association. Publication Mo. 199: 
of the Director of Research for 1053—054. Pp. 33. (Leeds : 
Wool Industnes Hesearoh Amomathon, 1954.) 
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how this tension should vary with the dimensions of 
the package and the position of the twixale through 
which the yarn must paese 
In chemical SUPE gent 449 investigations were 
carried out on behalf of member firms. Soouring 
experimenta continued, and a large-scale trial demon- 
strated that bulk removal of cellulose acetate fibre 
from rags is technically feasible. The practicability 
of dyeing wool at high temperatures without undue 
to fibres has been confirmed, provided the 
pH of the dye liquor and the time of treatment are 
kept within limits. Experience has shown that the 
Association’s fineneas meter, based on the air-flow 
method, is quick and reliable and that the acouracy 
in the mean fibre diameter of tops is at least as high 
as that obtained with a projection microscope. A 
rapid method of comparing the strength of two yarns 
has been devised, which oan be used where no strength 
machine is available. Work in the Biology Depart- 
ment on Bootes blackface, Herdwick and Suffolk 
breeds ee ME the mmportance of 


follicle ratio in the develop- 
en rans oe a and the effect of breeding and of 
nutrition on this ratio is being studied. 


The use of starch columns together with fraction 
cutters for quantitative estimation of ammo-acids by 
colorimetric and radioactive methods continued, and 
by the method of hydraxzinolysis the carboxy terminal 
end-groups of wool have been found to be serine, 
glycerine, threonine and alanine. A study of the 
effect of dry chlorination on dyed nylon has been 
completed. Experimenta with textiles and 101m- 
exchange resins have shown the electrolytic nature 
of charge separation by contact between dissimilar 

lar polymers, the sign of the charge being determmed 
bs the excess of freely diffusible ions in the polymer. 
Complete X-rey date have been obtained for the 
hydrochloride and hydrobromide of glycy!-L-alanine, 
and a Fourier projection has been determined which 
gives an accurate picture of the atomic arrangement. 


ROYAL SOCIETY DEPOSITORY OF 
UNPUBLISHED MATHEMATICAL 
TABLES 


HE following is a list of accessions to the Royal 
Society's depository of unpublished mathematical 
tables since the publication o 
(171, 1140; 1953): 
(22) Faotorisation des nombres 2N* + 1, N < 1000 
(A. Gloden) ; 
(28) Factorisation of N = 3n — 1,0 < N « 1000 
(A. Ferrier) ; 
(24) High-&ocuracy square- and cube-roota (D. F. 
Ferguson, O. E. Gwyther and J. O. P. Miller) ; 
(25) A solution of the equation (y^)* = yy' ; 
(26) gr of 


exp (— p*) 


FQ) = 7. ST CE). rigen) exp(— at) n n; 


(27) Tables of F(z) = 223; (z* + (2n + 1)*]-! and 
of z-iP(2); dd 
(28) Table of G(z) = 6z* È (z* + (2n + 1)9]-*; 
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(29) Tables of . 
f(z) = X — y*(2n + 1) (z* + (n. + 1) 
and of v f(x) ; 

(80) Table of 


fizy) = g- | exp(—zoos 0— yooe* 6) d0; 
Lj 
(31) Tables associated with |" estaba "des 
D] 
(32) Tablea of | exp( — 2vir}di 
oe prs exp( —2rir)di, where r* = a* + ?*; 
v 


(38) Tables of integrale associated with the zeros 
of tan s + tanh £; 


(84) Values and contours of 
,lexp( —k) {Jo (kx) cosh (ky) — 1}/sinh k] dk ; 
(35) Table of 

He) — exp(— z) |" exp(zooe0)sin*640) 


(86) Zeros of the first ten Laguerre polynomials 
and the corresponding Christoffel numbers ; 


(87) Tablea of |. exp(— k-1!* u + i(%u — u*)) du 
Q 
for k = ł, 4, 1, 2, 4 and 8; 


(38) Tables for the summation of eee 
BOT1E8 ; 

(39) Tablea of the mcomplete Airy integral ; 

(40) Tables of the functions associated with the 
Airy integral for complex arguments ; 

(41) Tables of the function O(m,u ; a). 


Tables 25-29 were oompiled by the Admiralty 
Research Laboratory ; Tables 30-41 by the Admiralty 
Computing Service. 

Further information about these tables may be 
obtained on application to the Assistant Secretary, 
The Royal Society, Burlington House, London, W.1. 


THE A.D.E. PHOTO-ELECTRIC 
INTEGRATOR 


By J. R. LOWE 
Fort Halstead, Nr. Sevenoaks, Kent 


HE instrument described in this article is 
capable of evaluating surface integrals of any 
function over & domain with any ly irregular 
boundaries not containing poles of the function. It 
is necessary to guiteble DE repre- 
sentations of the function, together with opeque 
masks representing the domain of integration: these 
preparations will be merited in cases such as the 
survey task with which we were concerned, which 
entailed the evaluation of very many surface 
integrals within i boundaries. The accuracy 
obtainable with the instrument is not yet precisely 
known, as it is still in the development stage, but 
the order of errors encountered at present is men- 
tioned later. 
In essence, the instrument consists of a light- 
I table, illuminated from beneath, above 
which a photo-plate grating and a photo-eleotrio cell 
are arranged. The grating representa the function to 
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be integrated, and an opaque mask placed on the 
illuminated table represente the domam of integra- 
tion. The photo-eleotrio cell current, which depends 
upon the ineident light energy, can, by suitable 
calibration, be interpreted as a Pun integral. The 
relationship between the (non-uniform) hght dw- 
tribution on the table and the height and char&oter- 
istics of the ocell is such that, in the absence of the 
grating, an opaque mask of grven area on the table 
screens the oell from a fixed quantity of light, 
Independent of the position of the mask on the table. 
Thus without the gratmg the mstrument would 
function as & planimeter. 

In the instrument which is now m use at Fort 
Halstead, the light-diffumng table 18 Ulumimated from 
beneath by twenty lampe arranged m a rng: the 
lampe are fed by alternating current and have a 
20 per cent modulation. Two types of photo-plate 

gratmg, representing the function to be mtegrated, 
have been used with equal success, namely, high- 
aM Dac oat a 

full-plate size (84 in. x 04 in.) The light transmitted 
through any small element of area on the grating is 
proportional to the value assumed in a 
element by the function represented. The plates 
used (see Fig. 1) have discrete patterning small 
enough to give sensibly contimuous representation of 
the (oontinuous) function over the domain of 
integration. The photo-eleotrio cell is & cæsium 
vacuum cell with a l-im. diameter 'eye' 
at & fixed height above the table. The oell current 
follows the lamp emission, consisting of a constant 
component plus a ripple. This current is paased to a 
unit in which the constant component is blocked by 
@ condenser prior to injection into the grid orrouit of 
the first valve. This governs the valve current, which 
therefore follows the lamp emission and which pasees 
through a sensitivity control to further amplification, 
rectification and a galvanometer. There is & maximum 
amplification of 20,000 from oell current to galvano- 
moter current. Thus the galvanometer readings, 
which are interpreted as surface integrals, are 
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responsive only to ripple; hence, under normal 
wo conditions, slow variation of ambient light 
can be tolerated. By normal working conditions we 
Vp suat We ODecuromon DE abe call, duo to due 
grating-mask combination, is nob too great. 

TS oreo will Decandantocd from Wig. Aadi 
depicta the instrument oharacteristio at the low- 
illumination end of the curve. In this region there 
is & from linearity due mainly to the 
combined effects of the coel and reotifler character- 
istics. The constant t of illumination fixe 
the foint A, while tho ripple: of ampliades 
R is followed by the reotifled current of amplitude r. 
Hence, provided that A remains on the straight part 
of AB, which. has constant slope, the galvanometer 
response is & true image of the ripple. If, however, 
the steady illumination is weak enough (that is, the 
obscuration great enough), then the operating point 
will move to B and the galvanometer response -will 
be distorted. We oan, of course, calibrate for any 

point, but only when this lies in & region 
constant slope oan (slow) variations of ambient 
light be tolerated ; in practice, where obscuration is 
great, additional steady illumination between grating 


integrals of a bivariate-normal distribution function 
over & domain with i boundaries. The initial 
work consists of (i) the preparation of the gratings 
and masks, (ii) the matching of these to the conditions 
dep AL eda TS KUBA ee 
and (nt) calibration of the instrument. These 
complete, the evaluation of the surface integrals 
ee 
‘ masks in position and reading the : 
Calibration’ is very simple; one brings the 
gelvanometer to zero, with a alear table obscures 
known rtions of the probability distribution and 
observes corresponding galvanometer readings. 
The present method of preparing the gratings is to 
draw diagrams, to a large scale, of alternate 
bands of black and white to represent & univariate 
normal distribution. Photographio superposition of 
two euch diagrams, to & rednoed scale and with their 
bands perpendicular, then gives the required grating 
Thus, consider a plain white sheet divided ine into 
narrow vertical each of width D+ D. We 
locate the mean of the normal distribution at the 
central strip and we wish to blacken a band in each 


strip (for example, that distant c from the mean — 
measured perpendicular 


to the stripe) such that 
remaining white band-width, L, is 
the value assumed by the normal lon n 
distanoe v from the mean). EL E T 
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pi re (52) 


If, for simplicity, we choose zero blackening at the 
mean, that is, we choose D = 0 when z = 0, then 
we hgve: 


rep -e (- 3) 


Likewise, for the second diagram we have: 


L’ y’ 

CD -ep(-25 
If L -D- L' + D’, then the strips in the above 
ee 


squares. Consider the square located at (x, y): 
an ee ee 


L L’ ( Ladi y) 
LDT DAPO a6) 954. 


cM RM OEHUE 
these e hght energy arriving at the 
E a calls a erri i plici Nc 
grating, is governed by the bmormal distribution 
function. Fig. 1 depicts a negative of a binormal 
distribution grating for which c, = o,. 

The accuracy obtained with the instrument in 
recent work is ahown by the following results. Using 
square masks to denote the domain of integration, 
a series of integral values were obtained of magnitude 
0 to 1 (they were probabilities). These values were 

with oorrect values caloulated from error 
function tables, and the standard deviation of the 

cies was 0:002. A more adequate (and 
muahjlonger) statement about accuracy could be 
made, but this would nob be reasonable as our work 
to date has been of a preliminary nature only. 

Acknowledgment is due to Mr. L. Z. Solomides, 
of the Research and Development Department of 
Londex, Ltd., Anerley, London, 8.E.20, for the 
succeasfal development of this instrument; also to 
the Chief Scientist, Ministry of Supply, for permission 
to publish this articole. 





EFFECT OF NUCLEIC ACIDS ON 
PROTEIN SYNTHESIS AND 
-AMINO-ACID INCORPORATION 
IN DISRUPTED STAPHYLO- 
COCCAL CELLS 


By Da E. F. GALE, F.R.S., and JOAN P. FOLKES 


Medical Research Cound! Unit for Chemical Microbiology, 
Department of Blochemistry, University of Cambridge 

has tly been. suggested m recent literature 
Puget coed a controlling 
role in protein synthesis. These suggestions arise 
from consideration of three mam types of experi- 
mental evidence: that the rate of growth or of 
protein synthesis in a variety of cells oan be cor- 
related with the nucleic acid content of those cells! ; 
that changes in the activity or composition of bac- 
terial cells ag & result of the action of transforming 
factors or bacteriophages are associated with addition 
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of deoxyribonucleic acid to the oells*; and that no 


convincing demonstration of bee Synthesis has 
been obtained under gn im conditions by 
suggestion has 


proteolytic enzymes. The further 
been made that nucleic acids act as templates 
accomplishing the organization of ammo-acid residues 
within protein structures’*. But any proof of the 
part they play, let alone ita mechanism, awaits the 
preparation of an experimental system which can 
synthesize protein and on which an effect of nuclaic 
acids can be demonstrated. Such a system has now 
been obtained by disruption of suspensions of 
Staphylococcus aureus by exposure to supersonio 
vibration. 


Preparation of Disrupted Cell Materlal 


Staphylococci are harvested while m the stage of 
active growth after 13 hr. incubation at 30°, washed 
once in water and made mto thick suspension 
(40 mgm. dry weight of cells/ml.) in 10 per cant 
sucrose solution buffered with 0:08 Af phosphate 
rac us ee The ion is then subjected 

vibration of 25 ko.[|gpeo. generated by & 
500. . Mullard magnetostrictor oscillator, the trans- 
ducer-cup assembly bemg cooled m ice throughout 
the exposure. The time of exposure varies with the 
ee SE In & typical 

for 10-15 min. at full power reduced 
UL count to 0-1 per cent of the original, while 
complete disintegration of the oells took place in 
approximately 35 mm. If the material obtained. 
after 20-25 min. m such an assembly is 
centrifuged at 800 g for 7 mm., any unbroken cells 
are removed; the tant is tarbid and the 
greater part of the sedimentable material responsible 
for this turbidity can be centrifuged down m 20 mm. 
at 4,000 g. The sediment so obtained, after one 
washing in phosphate buffer at pH. 6-5, provides the 
disrupted oell material used for these studies and, on 
& dry weight basis, representa approximately 3 per 
oent of the original cell suspension. Electron micro- 


. Boope examination of the sediment shows that it 


consists of broken cell envelopes each containing a 
small round mass of electron-dense material in the 
centre. Chemical analysis shows that the ‘oells’ have 
lost approximately half their protem and nucleic 
acid at this stage. They are non-viable and have no 
respiration; they are, however, able to form acid 
from glucose and to use adenosine triphosphate in 
the presence of hexosediphosphate as energy source 
for amino-acid moorporation or protem synthesis 
proceaseas®. 

Nucleic acid can be removed from these ‘cells’ by 
extraction with M sodium chloride or incubation 
with ribonuclease or deoxymbonuclease. The usual 
procedure adopted for such resolution has been to 
nicubate the preparation in M sodium ohloride for 
l hr. at 37°; this treatment removes approximately 
30 and 55 per cent of the protein and 
nuoleio acid, . lIneubetion with ribo- or 
deoxyribo-nuclease (100 ugm./ml.) for 1 hr. at 87° 


removes & 75 per cent of the remaining 
nucleic &ci Electron microscope examination of 
the ted cell material after such treatment 


shows that the electron-dense material has largely . 


disappeared and that the majority of the ‘cells’ 
consist of cell envelopes with only traces of electron- 
dense substance in their oentres. The amount of 
nucleic acid that can be removed from the preparation. 
increases with the time of exposure to supersonic 


NATURE 


June 26, 1954 


vibration ; material obtamed after 30 mm. exposure 
can be rendered almost free from nucleic acid in this 
Way. 


Incorporation of !*C-[abelled Glutamic Acid 

If the disrupted cell material is incubated with 
14C-labelled glutamic acid. adenosine triphosphate 
and hexosediphosphate, labelled glutamio acid be- 
comes incorporated into the protein fraction of the 
*oella'5. In the &beenoe of other amino-acids, this 
incorporation ceases after 90-120 min. incubation 
(see Fig. 1) and the incorporated radioactive glutemio 
acid can be partially removed by subsequent m- 
cubation of the preparation with adenosine triphos- 
phate, hexosediphosphate and unlabelled glutemio 
acid’. It V ay thet this moorporation takes place 
as & result of an exchange reaction between glutamic 
acid residues of the protein and glutamic soid 
(possibly after activation by adenosine triphosphate) 
in the medium®*; the prooem is not accompanied 
by any measurable synthesis of protem. It can be 
calculated that, under optimal oonditions, some 
5—6 per cant of the total protein glutamate residues 
undergo such exchange reactions. Staphylococci 
cannot synthesize protein unless & wide variety of 
amino-acids is provided in the incubation mixture‘ ; 
if a complete mixture of the neturally oocurring 
amino-acids is added to the moubetion mixture, 
incorporation of 1*O-labelled glutamic acid by dis- 
rupted cells continues in & lmear fashion for some 
hours (as shown in Fig. 1) and is acoompanied by a 
small but increase m the protem—nitrogen 
content of the preparation’. 
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Minutes of Incubation at 37° O. 
Fig. 1. Course of tneorporation of “O-labelled gintamls amd by 


Curve 14: preparaiion tncubaied, with adenonne ine c RODEDHA MS 


x rd Cdi o 0d a eee ylocoooal nucleo 

ackl/ml. Curve 24: as for LA with tion of complete 
amino-acids. Curve £B: as for 15 with addition of complete 

mixture of amino-ackis. u tein 
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If nucleic acid is removed from the di cells 
by any of the methods mentioned above, the ability 
of those cells to moorporate glutamic acid, whether 
in the presence or absence of an amino-acid mixture, 
decreases markedly, and this ability 18 restored by 
addition of nucleic acid phe adit from the soluble 
portion of the supersonic disintegrate by the method 
of Jones*. The staphylococcal nucleic acid has been 
separated into deoxyribo- and ribo-nuoleie acid 
fractions by the method of Dutta, Jones and Stacey’ 
and the fractions cleaned up by treatment with the 
appropriate nuclease, (deoxyribonucleic acid fraction 
treated with ribonuclease), followed by precipitation 
of the sodium salts with ethanol, solution in water 
and dialysis against distilled water. The incorporation 


ee ee 
accelerated by addition of either mbo- or 


deoxyribo-nucleio acid’, a system contammg 1-0 
mgm. dry weight of disrupted cells/ml. being com- 
pletely activated by 0:08 mgm. ribo- or 0-04 mgm. 
deoxyribo-nucleic acid/ml. 

reactions are not confined to 10 
acid but take place to varying extente with all ammo- 
acids tested‘. However, when the effect of resolution 
and reactivation by nucleic acids was investigated, 
it was found that the resulta varied greatly with the 
amino-acid tested. For example, ribonucleic acid 
activation of a salt-resolved preparation towards 
incorporation of glycine, aspartic acid, glutamic acid 
or alanine, each tested alone, was found to be 550, 
210, 150 and 0 per cent, respectively. No procedure 
yet adopted has resulted in & demonstrable effect of 
nucleic acid on incorporation of alanine. Fig. 1 shows 
the of incorporation of 1*O-glutemio acid in 
a salt-resolved tion with (curves marked B) 
and without ed nucleic soid (curves marked A) 
when incubation takes place either with glutamic 
acid as the only amino-acid present (condition for 
curves marked 1) or with a mixture of 
amino-acids inoludmg  !*C-glutemio acid (curves 
marked 2). 

Whether the amino-acid mixture is $ or not, 
addition of nucleic acid has & mar effect on the 
incorporation, and it seemed possible that the effect 
shown in curves 24 and 2B might represent an action 
of nucleic acid on synthesis of protein in the disrupted 
oell p tion. If this were the case, similar results 
obtained under the conditions of curves 
24 and 2B, whichever of the amino-acids m the 
mixture were labelled with carbon-14. Aooordmgly, 
an experiment was carried out under these conditions 
with either glycine or aspartic acid or glutemio acid 
or alanine labelled in parallel samples ; it was found 
that the effect of nucleic acid again varied with the 
amino-acid the moo tion of which was being 
measured; thus the moorporation of glycine under 
conditions shown by curve 2B took place, in one 
experiment, at & rate 120 per cent greater than that 
under conditions of curve 24, while parallel measure- 
menis of the in tion of alanme showed no 
effect due to the ition of nucleic acid. It is clear 
that such studies of the imcorporation of: labelled 
amino-acids cannot be used as a means of studying 
the action of nucleic acids on protem synthesis as 
such. This confirms the similar conclusion previously 
drawn from studies of the incorporation of labelled 
ammo-acids in intact staphylococci". 


Synthesis of Proteln'and Specific Enzymes 


After the resulta described above were obtained, it 
was decided to abandon the isotope method for 
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studying protein synthesis and to investigate, 
instead, changes in protein-nitrogen and in certain 
enzymes found to be active in the preparations used. 
The enzyme systems Bo far investigated (see Fig. 2) 
are catalase, enzymes involved in the formation of 
acid from glucose, and the adapts enzyme, 


was incubated at a final ion density of 
0-8-1-0 mgm. dry weigbt/8.5 in & salt solution 
buffered at pH 6-2 containing 2 umoles adenosine 
triphosphate/ml., 18 umoles cabana ra ons a 
and a complete mixture of amino-acids” with each 
component at & final concentration of 0:5 mgm. ml. 
To various samples, suitable amounts of deoxyribo- 
nucleic acid, ribonucleic acid or & mixture of purines 
and imi 15 were added; the concentrations 
of nucleio acids giving optimal responses varied from 
experiment to experiment between the limits of 0-02 


oride. The preparation 


ior lec ana were usually 
conducted over this range of each nucleic acid; the 


acid on such development. 
the rate of production of acid from glucose was 


negligible; but this activity could be by 
moubation in the presence of amino-acids either 
nucleic acid or the I midi 


mixture, 
amino-acids alone having little effect (see Fig. 2). 
The catalase activity could be doubled by incubation 
for 90 min. under appropriate conditions while, since 

igi been grown in the absence of 
lactose or galactose, the preparation was initially 
devoid. of LR usa ora activity. Conditions leading 
to the development of the three activities are sum- 
marized in Fig. 2; in all cases appropriate controls 
have been carried out, though not shown in Fig. 2, 
and the development was abolished either if the 
amino-acid mixture were omitted or if 30 pgm. 
chloramphenicol (which inhibits protein synthesis’)/ 
ml were added to the incubation mixture. Con- 
sequently, it is 


or ribo-nucleic acid, or : 
gave rise respectively to 2, 21, 81 and 20 per cent 
Increase in protein—nitrogen. 

The development of the enzyme system producing 
acid from glucose is markedly stimulated by the 
presence of I mmidi mixture and 
somewhat lees stimulated by the presence of either 
deoryribo- or ribo-nucleic acids; the addition of 
either of the nucleic acids together with the purine- 
latter alone. This is a complex enzyme system, and 
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Fig. 2 ment of (A) enxyme system forming and from 
glucose, Ment aries (C) otowidase in disrupted eell 


more clear-cut resulta håve been obtained with the 
single enzymes studied, catalase and -galactosidase. 
Increase in catalase is markedly by ribo- 
nucleic acid only, deoxyribonucleic acid and the 
purine-pyrmmidine mixture having little effect, while 
the latter is sometimes found to depress the formation 
of catalase below that obtained with amino-acids 
alone. The addition of the purine-pyrimidine mature 
to ribonucleic acid decreases the effect of the acid; 
in some cases the mixture accelerates the effect of 
deoxyribonucleic acid alone, and on one occasion (as 
shown in Fig. 2) the two together gave a slightly 
greater stimulation than ribonucleic acid alone. 
The development of the adaptive B-galactosidase 
system is particularly interesting. In no case has it 
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been possible to develop this activity in the absence 
of a suitable inducer such as galactose. In the 
presenoe of galactose, amino-acid mixture and the 
purine-pyrunidine mixture, there is a rapid formation 
of B-galactosidase in the p tion &nd the develop- 
ment continues in a lmear ion for up to 8 hr. In 
‘cell’ preparations which are only partially resolved, 
the presence of amino-acid mixture gives rise to 
formation of enzyme at & rate 30-45 per cent of that 
obtained by the further addition of the purme-— 
pyrimidine mixture. With ‘cells’ at this stage, 
neither ribo- nor deoxyribo-nuoleio acid has any 
significant stimulating effect although, on three 
occasions out of twelve testa, a high concentration 
(0.8 mgm.fml.) of ribonucleic acid obtained from 
organisms grown in galactose has imoreaged the 
affect of the purine-pyrimidine mixture although! it 
has had no action in the absence of the latter. In 
highly reeolved tions, the enzyme formation 
due to amino-acids alone is small, while the response 
to the purme—pyrimidine mixture also decreases and 
can be abolished by treatment of the preparation 
with deoxyribonuolease. Addition of 0-015 mgm. 
deoxyribonucleic acid/ml. now significantly stimulates 
enzyme formation in the presence of amino-acids and 
restores the response to the purine—pyrimidine 
mixture to normal; deoxyribonucleic acid extracted 
from cells grown in has proved two-three 
times more active deoxyribonucleic acid ex- 
tracted from cells grown in glucose. The presence of 
ribonuclease in such cases a lishe the response to 
both deoxyribonucleic acid and the purine-pyrimidme 
mixture. 

Incubation of intact stephyloooooi with glucose, 
amino-acid mixture and the purine-pyrimidine mix- 
ture gives rise to nuoleio acid synthesis within the 
cells, the presence of the amino-acid mixture being 
an easential part of the system’, The effect of tho 
purine-pyrimidine mrxture on the development of 
certain enzymes in disrupted cell preparations sug- 
gests that these preparations may also be able to 
synthesize nucleic acid under the conditions used. 
This has been tested by adding “O-labelled uracil or 
detetfmining the 


the purine-pyrimidine mixture and amino-acids were 
present together, Incorporation took place at & rate 


corresponding to approximately 3 mumoles uracil/ 


purine- 
pyrimidine mixture, the rate of uracil Incorporation 
moreased five-six times. It appears that the dis- 
rupted cells can synthesize ribonucleic acid from the 
puri yrimidine mixture and other componente of 
Mio mai under suitable conditions. 


Action of Penicillin on Enzyme Formation 


Table 1 shows the effect of the addition of peni- 
cillm to the incubation mixture during the develop- 
ment of the various enzyme studied. The 
development of catalase or the acid- Ing system 
from glucose is insensitive to penicillin unless the 
concentration of the antibiotic is taken to very 
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Table L Braon Or Pano OK DETELOPMENT OF ETM have bean taken over by the oo ig ribo- 
nucleic acid. The oomperative : iveneas of 
ribonucleic acid and & purine-p mixture in 
promoting specific protem in aie oell 
preparations would then de HU t 
synthesis of the specifo acid from the 





high values; this finding agrees with that previously 
recorded for the effect of penicillm on the 


of cellular ere in intact stephyloooocilé. The 
development of B-galactosidase ig, ver, highly 
sensitive to being 60 per cent mhibited by 


a concentration of 1 international unit of penioillin/ml. 
The sensitivities of the syntheses do not appear to 
depend upon the conditions promoting the Bi peciit 
of the enzymes; thus the sensitivity of either 
catalase or p idase development is signi- 
floantly the same whether formation takes place in 
the preaenoe or absence of ribo- or deoxyribo-nuoleio 
acid or the p mixture. The moor- 
poration of !*C-urgoil which takes place under the 


conditions of optimal synthesis of p-galactosidase is 
65 per cent inhibited by 30 mt. units 


whereas that which oocurs in the absence of galactose 


is inhibited to an extent of leas than 15 per oent. 


Role of Nuclelc Acids In Protein Synthesis 


Nucleic acids play a part both in the synthesis of 
proteins and in the inoorporation of labelled &mino- 
acids into preformed protein in the disrupted 
staphylococci preparations used in this work. When 
& single amino-acid is supplied m the medium, it 
appears that exchange reactions may oocur between 
that amino-acid and corresponding residues m 
certain of the cell proteins as long as nucleic acid is 
present. It would appear that either deoxyribo- or 
ribo-nuoleio acid oan render amino-acid residues 
exchangeable, but it is not yet possible to say whether 
the same or different protems are mvolved m the 
two cases. No clear explanation can be given of the 
differing of ‘resohition’ obtained with incor- 
poration of different amino-acids, unlees the activation 
of amino-acid residues which renders them 
able 18 accomplished by specific fragmenta of nuclaic 
acid, and some of these fragments are more readily 
removed or than others. 

M When all the necessary amino-acids are available 
and conditions are suitable for protein synthesis, the 
nature of the protein produced would again appear 
to be determined by nucleic acids. The tal 
facta outimed above could be fitted into a mechanism 
of protein synthesis occurring along the lines of the 
following scheme, for which no originality oan be 
claimed : the initial organizing structure or template 
is either deoxyribonucleic acid or a protein complex 
contaming that acid; this structure is not capeble 
of the synthesis of new protem (although it may 
bring about exchange reactions in the protein 
portion), but acta as an organizer for the 

of ribonucleic acid; once ribonucleic acid has been 
constructed, then ‘neo-protein can take 
place at a rate dependent upon the amount of specific 
ribonucleic acid catalyst present. It may be that it 
is the mbonucleic acid which collects, organizes and 
orientates amino-acid. residues before they split away 
&8 protein, or it may be that deoxyribonucleic acid 
combines with and organizes amino-ecid residues 
which cannot combme into a peptide chain until they 


~ purine-p 


purine-pyrimidine mixture, and (2) the stability of 
the ribonucleic acid once synthesized. Thus, in the 
case of catalase, the specific ribonucleic acid appears 
to be stable but not readily synthesized, whereas the 
de of B-galactosidase would be explicable if 
ribonucleic said synthesis were 

id bu dh nroduok toptable in tho Ahea Gf 
The inttiatory role of deoxyribonuoleic acid 

in tho oaao of alacris formation is shown by 
the disappearance of response to amino-acids and the 
mixture in highly resolved pre- 
peretions treated with deoxyribonuclease, and 
recovery of response by addition of small amounts of 


pyrimidine 

R ani and ie caent ial Tol el 
sidase formation is shown by the loss of response to 
the purine-pyrimidine mixture and deoxyribonuoleio 
acid in the presence of ribonuclease. 

It has been previously shown that penicillin, at 
growth-inhibitory concentrations, Inhibits the incor- 
poration of specific amino-acid residues (under 

exchange oonditions), and it has been suggested that 
this inhibition resulta from a blocking of specific 


B-galactosidase is an example 

of & protein the formation of which is inhibited by 

I The inhibition is again accompanied by 
inhibition of synthesis of ribonucleic acid. 
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GENETIC POLYMORPHISM IN THE 
RABBIT IN TASMANIA 


By Pror, H. N. BARBER 
University of Tasmania 


HE rabbit (Oryctolagus cuniculus) was introduced 

into Tasmania soon after the first settlement in 
1803. It waa flrst reoorded wild in large numbers on 
a few estates in the lower. midland pestoral areas 
north of Hobart m 18271. During the next fifty 
years it spread over the midlands pastoral region, 
occupying country with open eucalypt savannah 
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vegetation and a rainfall of 20-30 in. ‘Towards the 
end of the nineteenth century it colonized the central 
plateau region around Great Lake, a region more 
than 8,000 ft. above sea-level and with & rainfall of 
30-40 m. The north-west coastal region and the 
north-east mountains were first colonized extensively 
during the past 80-40 years. To-day the rabbit can 
be found over most of the eastern two-thirds of the 
island. 

In the west the spread of the rabbit has been 
limited by natural ecological barriers. Apart from a 
coastal belt about thirty miles wide running 
the north-west coast, there are no rebbits in the 
western third of the island. This area is a - 
imately limited by the 60-m. isohyet. Withm this 
area the mam plant communities are dense rain 
forest with Nothofagus, Atherosperma, Anodopetalum, 
eto. and peaty button-grass plains with various 
Cyperaceas (Mesomelaena) and Restionaceas dominant. 
The forest occurs on soils of a higher mineral status 
and better drainage, while the button-grass oom- 
munity develops on wet, acid soil of very poor 
mineral status. Where these communities have 
remained in their virgin state, the rabbit has not 

ted. 

Agricultural Seal aa? maps of the button-grass 
community has pro Impossible up to the present. 
Numerous attempts have been made to alear the 
ram forest for agricultural and pastoral development. 
In regions of high rainfall (more than 60 im.) and 
above elevations of 1,500 ft., such attempts have 
usually. failed. The cleared land is now a wilderness 
covered with dead logs, bracken, and the more 
resistant underahrubs of the ram forest (for example, 
Drimys, Leptospermum, Cassia). In the north- 
west and north-east dense populations of rabbits 
exist on such land. 

In lees than 150 years the rabbit has, thus, 
colonized a wide variety of habitats in Tasmania. 
During the summer of 1952-58, an attempt was made 
to determine if any genetical differentiation had 
occurred in response to the colonization of the 
different habitata. Several conspicuous colour 
variations occur in the rabbit. Counts of the fre- 
quency of these variations were made on living 
populations. In order to avoid bias owmg to the 
different degrees of icuousness, the technique 
adopted was to walk slowly around an area, counting 
the rabbits as they bolted for cover. In good rabbit 
country a twenty-minute oirouit will result in a count 
of between 100—200 rabbits. Usually two ind t 
observers made a count on opposite sides of roed. 
The two counts very wel and have been 

grouped in the date. The majority of counts have 
been made along transects a xima per- 
pendicular (running north-south) to the northern 
coast line. The start in rich farmlands on 
the coast and end 1 miles inland at altitudes of 
1,500—8,000 ft. beyond which the rabbit has scarcely 
penetrated. 

- During the ydus nearly 10,000 rabbite were 


counted. b cena colour variations 
noted are: (1) EE (2) 'b E RE yellow, (4) dutoh, 
only 


E picis m and (0) white. Of these, 

blue reach frequencies of more than 
1: Ba pis Among the 10,000 rabbits counted, 10 
were dutch (8 agouti, 2 black), 3 yellow, 1 irregular 
piebald and 2 white. In addition to these major 
colour variants there are & number of minor variants 
only visible on trapped animals. They include white 
spots or stripes on nose and forehead with or without 
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white forepaws. Many of the blacks have a denser 
or lighter sprinkling with white hairs, and some of 
them have extensive dorsal areas of ohooolate-brown 
fur. No acourate data exist on the frequencies of - 
these mmor variations. 

Fig. 1 gt data on the frequency of blacks 
obtained on three of the transects. The most easterly 
transect (Great Lake—Deloraine) 1s about thirty-five 
miles east of the Nietta transect with the 
transect another 15—20 miles farther west. It will be 
seen that the blacks increase in to & 
maximum of 20-35 per cent of the total population 
in regions of high rainfall at elevations of more than 
1,500 ft. Below this region the frequency of blacks . 
falls off until at the coast it is lees than l'or 2 per 
cent. This olinal pattern is apparent over a region 
of approximately seventy miles along the north-west 
coast from Deloraine to Preolenns. There is some 
evidence that the olines are in the middle of 
this range, the maximum black decreasing 
both to the east and west of the central Niette-Moma 
region. The same pettern existe on the north-east 
mountains although here only & single transect has 
bean made. Over the rest of the island isolated 
counts are available. ru ace dad adr dud nes 
of blacks is low (« 2 per oent) in the midland 
savannah oountry. The frequency rises to about 
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10 per cent in the open Eucalyptus gigantea forests 
on the central tesu around Great Lake. Fre- 
quencies higher 20 per cent are always associated 


with cleared rain forest or mixed eucalypt—ram forest 
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with a ramfall of more than 50 in. These relation- 
ahips are best shown in Fig. 1, the of 
ce ee ad 
rain forest of the wet escarpment, and decreasing 
both an the central plateau and on the coastal plain 
where the vegetation, because of the lower rainfall, 
18 open forest. No attempts to estimate 
accurately the ity of the rabbit populations were 
made. But there a to be no oorrelation 
of the frequency of blacks with density or total 
numbers. A dense population oen show a high or & 
low frequency of blacks, depending on the ecology of 
the aite. 

It is possible that the blue type shows a somewhat 
similar pattern of distribution ; but &ocurate scoring 
of this type would mvolve large-scale trappmg. The 
maximum frequencies are, however, Sonidereds 
lower than thoee of the black. 

The pronounced ecological correlation shows that 
the clme in the distribution of the blacks has been 
built up under the action of natural selection. The 
wetter regions, usually at altitudes of 1,500-2,500 ft., 
in some way favour the black. The sitüation in 
many respects parallels the distribution of the black 
hamster (Oricstus oricetus) in the southern U.S.S.R. 
Gershensont has shown that tbe black hamster may 
reach frequencies of more than 75 per oent in the 
humid forest-steppe region of ita range. In the dry 
forest-steppe or mountain forest the: frequency of 
black falls to zero. Guiler’ has also recently shown 
that the distribution of the black and grey phases of 
the Tasmanian brush ‘possum (Trichosurus vulpeoula) 
shows & pronounced ecological correlation, the black 
phase again being correlated with heavy ram forest 
country (cf. Pearson‘). In all three cases it is impoe- 
sible at present to specify the advantages conferred. 
by the black genotype m the wetter regions. It is 
possible that temperature may also be effective m 
pelection. The rain forest localities probably show 
much less extreme temperature variations than 
either the alpine eucalypt or the savannah eucalypt 
forests. - 

Nothing is known of the genetios of the Tasmanian 
black rabbit. A few mixed litters of agouti and black 
and agouti and blue have been dug out. Gershenson? 
has shown that the black type of hamster is caused 
by a single dominant gene which he thmks may be 
homologous to the extension black, HP, of Punnett 
(see Castle’) in the rabbit and black rat. If the black 
in the Tasmanian populations is caused by this gene, 
steels (heterozygotes EPE), in the presumably random 
mating population, should be commoner than the 
homoxygous blacks (EDED). The genetical ocon- 
stitution of the ‘blues’ m Tasmania is also unknown. 
They vary considerably in oolour. It is unlikely that 
they could represent the heterozygous steels since 
their frequency is much lower than that of the black. 
It is poesible that there has been a selective shift 
of dominance so that HD has become completely 
dominant over E. But it a more likely that 
we are dealing with the recessive black (aa). Breeding 
experimenta are planned to determine the genetics 
of these colour types. 

It is perhaps signi thet the maximum 
frequency of black observed is 37 per cent. It is 
more usually 25—30 per cent along the border of the 
rabbit-free zone in the north-west. If black is reces- 
sive, this lower frequency would give the maximum 
frequency of heterozygotes in & random mating 
population. It is thus possible to envisage & selection 
system based on a heterosis effect in the humid ram 
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forest region, selection tending to equalize the allelic 
frequencies in this region. The black, to human eyes, 
ig much the more conspicuous animal, particularly in 
the savannah districts. Calaby* has 
shown that bird tors may be responsible for the 
death of 4 per cent of kittens in the Murray Valley 
region of Australia. The birds may thus exert & 
counter-selection on black in the open country. 
Removal or of this selection by increased 
cover may be one of the factors contributing to the 
establishment of the cline. Thus, the system of 
selection in the Tasmanian rabbits may show inter- 

ing analogies to that suggested by Ford" to explain 
the origin of industrial melaniam in several species of 
moths. In the moths a heterosis effect is absent, 80 


per 
1915 and 1925. Rebbits, eg ee 
were absent in the primeval forest. Blacks have 
present in the north-east mounteins for more than 
forty years. It thus appears probable that a cline 
may be established in so short & time as twenty 
years. If this is the case, it is aleo probable that 
equilibrium has been reached. Southern’ has shown 
that migration distances are remarkably small for the 
rabbit in English warrens. If this is so under Taa- 
manian conditions, it would appear that the cline is 
& true selection oline and not due to a balance of 
selection and long-distance migration. 

During the survey occasional evidence of myxo- 
matosis was seen. The incidence of the disease in 
Tasmania since. ita illegal introduction in the late 
summer of 1951—52 has been very local. Of the three 
olinee illustrated, the Great Lake—Deloraine coline had 
been slightly affected around Delorame 
20-30 miles). Dense rabbit populations still exist 
here and no diffculty was experienced in obtaining 
counts of 100-200 rabbits. It will be intereeting to 
attempt to follow the changes in population density 
and genetic constitution if sudden fluctuations in 
density of the rabbit population ocour. There is no 
evidence that any of the mutations studied in this 
survey confer any increased resistance or suscept- 
ibility to attack by the virus. However, the existence 
of mutanta affecting cost colour at poseibly more 
than five loci shows that the Tasmanian rabbit 
populations may an amount of tio 
variability affecting o characteristics sufficient to 
allow them to pt themselves to myxomatosis 
almost as quickly as the virus is evolving strains of 
leas virulenoe?. 

I wish to thank Mr. W. D. Jackson and Mr. R. H. 
Cruickshank for much assistance during the field 
survey. . [Maroh 22. 
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LETTERS TO THE EDITORS 


Lhe Edoras do not hold themselves responsible 
for opinions expressed by thesr correspondents. 
No nottios ts taken of anonymous communications 


A Crystalline Material with Xanthine 
Oxidase Activity 
IN the course of investigations into the 
purification and chamistry of xanthine oxi 
cow's milk, as part of a larger programme 
logical and chemical research into functional and 
structural] oellular constituentes, we obtained a 
It was produced by the slow ition, below 0° O., 
of ethanol (fmal concentration, 2-7 per cent) to an 
aqueous concentrate, referred to as ‘starting con- 
centrate’ (salt content: M/100 phosphate buffer, 
pH 6-2), discarding the initial precipitates. The 
preparation of these fractions from buttermilk whey 
followed lished methods!?, with oertain. modifica- 
tions. nder the microscope, small needles, often 
bunched together in rosettes (Fig. 1), are recognizable. 
The values in Table 1 give an idea of the properties 
of two batches, A and B, of the crystalline materials 
as compared with the ing ‘starting oon- 
oentrates' and the mother liquors of crystallization. 
It can be seen that although considerable enzyme 
activity (columns e and f) is retained by the mother 
liquors of the crystals, the latter show an improved 
‘protein/flavin’ ratio (column d). On the basis of the 
oaloulation given in footnote (f), the Qo, of our best 
preparation, namely, I material B, was 
1,580 at 23° 0., as compared with Morell’s' value 
of 694 at 19°C. It is interesting to mention here 
that when some of the fractions were tested I 
methylene blue, the rates of deooloration with hypo- 
xanthine and xanthme as substrates in equal oon- 
centrations were the same (Qwp c. 1,400; Corren 
et al.* reported Qynp 2,420); with de as 
substrate we found Qarn c. 4,200 (Corran e£ al.* give 
8,500). 
With 


tions, 

i three oomponenta, 
called y, 3 (main fraction) and e, when submitting it 
to examination in the ultracentri Sedimentation 
experiments with our materials indi that c was 
barely detectable in all our runs, while y was present 
in the starting concentrate A but was reduced in 


tion, 
from 


NATURE 


June 26, 1954 VoL. 173 


an a 
x 
LA “aS gy 





Fig. 1. Orystaliine material 4. (x 875) 


the orystelline material A and B to negligible amounts 
(Figs. 2 and S). This was reflected in a fall in the 
corresponding 'protein/flavin' ratios (Table 1, column 
d). The colour was associated with the main fractions 
in each case. Preliminary molecular weight caloula- 
tions based on such ultracentrifuge results indicated 
a molecular weight of about 200,000 for our main 
fraction. reais experimenta, so far carried 
out with ‘starting concentrates’ only (by Mr. D. W. F. 
James), showed on the whole one 

In acoord with Green and Beinert*, molybdenum 
was found in all fractions; while me material 


the ocour- 
preparations. 
While we found iron”, we are not yet certain whether 
this metal forme an integral part of the active lacto- 
xanthine oxidase molecule. 

It is more than likely that even our best crystalline 
material obtained to date representa a mixture of 
active xanthine oxidase and perhaps slightly de- 
natured enzyme of the same molecular weight; the 
difference between crystals 4 and B oan be clearly 


activity (unite/L) 


i in Table 1; 
disoerned in le mu) 


the ratio 





a, ‘Starting concentrate’ as m text: 


d, Ratio: B(280 ma). ga 7g 


Ima) 
tro photometria 
deen cue X volume of sample (in hires) ]. 


(see E 6). 


^ 


crystalline material centrifuged, washed and redtssorved : mother liquor withont washings. 
e, Calo. from JX190 ma) with Z(19, 1 cm) = 11 (value based on CLOOO,H method (ref. 3) and Kjeldahl-nttrogen). 


assay method (refs. 4 and 5), with xanthine, pH 8 3, 13* O. Units = [(ARU om, 205 ma)/intn.) x overall 
Thus ix related to conventional Qe, = above ratio x 152 [taking (1%, 1 om.) = 11 and AB (oxid 1 mgm. xanthine/mL) = 0 064] 
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Fig. 2 Fig. 3 
Bedonentation diagram using a 3-om. eolumn of quid, the solvent 
beng phosphate buffer of pH 62; concentrate A; 

(3) orystalline ma 


is regarded as being largely dependent on the relative 
amounts of active and Inactive enzyme m the sample 
(soe also ref. 5). Bo far we have not been successful 
in separating the functionally active portion from 
the closely related Inactive one, as no operations with 
the crystalline or other material in our hands have 
yet brought about an Improvement in the above ratio. 
The nature of the difference between active and 
inactive as well as ther chemistry, will form 
the subject of further studies. Details of our findings, 
reported briefly above, will be lished elsewhere. 
We are grateful to Prof. A. ee eee 
encouragement and continued interest. We 
thank Prof. H. D. Kay and Miss H. Chapman, of the 
National Institute for Research in Dairying, for their 
assistance in supplying us with buttermilk, Dr. M. 
Dixon and Dr. H. M. Kalokar for ther helpful 
eritiojam, and Dr. P. M. Cowan and Dr. W. E. Seeds 
for crystallographic advice. We &oknowledge tech- 
nical assistance by Mrs. K. Tussler and Mr. T. 
Btebbings. This investigation has been supported by 
grants to the Royal Oencer Hospital and Chester 
Beatty Research Institute from the British Empire 
Cancer Campaign, the Jane Coffin Childs Memorial 
Fund for Medioal Research, the Anna Fuller Fund, 
and the National Cancer Institute of the National 
Institutes of Health, U.S. Public Health Service. 


Chester Beatty Research Institute, 
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' Bee ref. 6: addendum by Philpot, J. Bt. I. 
D. H, and Beneri, H., Biookim. Biophys. Actas, 11, 599 


“mah? Ax and espera We Wi J. Biol. Ohem., 803, 015 
1 Burah, H By Bemey, O. A. and Lowry, O. H., J. Biol. Chem, 
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Stereochemistry of Certain Analgesics 


Wz are investigating the configurational relation- 
ships existing among a group of optically active 
analgesios all of which possess one asymmetric centre. 
In ‘Methadone’ and related compounds it has been 
shown! * tbat almost the whole of the analgesic 
activity resides in one of the isomers. 

We have established that the analgesically active 
isomers '( — )-methadone’ ( ( — )-6-dimethylammo-4 : 4- 
diphenylheptan-3-one), ( —)-ethyl-1 : 1-diphenyl-8-di- 
methylaminobutyl at tar and (-+)-3-dimethyl- 
amino-] : 1-(2’-thienyl) l-ene, possess identical 
configurations which are related to p-(—)-alanme. 
These relationships were established m the followmg 
way. The hydrolysis of ( —)-ethyl-l: ]-diphenyl-3- 
dimethylaminobutyl sulphone gives (—)- 39-dimethyl- 
&mino-l: l-diphenylbuten-I-ol*. This alcohol, after 
dehydration followed by reduction, gave (--)-3-di- 
methylamino-l: l-diphenylbutane, which was also 
obtained from (—)-4-dimethylamino-2 : 2-diphenyl- 
ee nitrile, the precursor of (—)-methadone. 

Ethy1-3-dimethylammobutyrate, derived from 

oyl-L-alanme via an Arndt-Histert reaction 
Bollowes by reductive methylation, was treated with 
phenyl magnesium bromide to yield ( ( 4-)-3-dimethyIl- 
amino-l: l-diphenylbutan-l-ol. Reaction of this 
seme ester with thienyl lithium gave (— )-8-dimethyl- 
amino-1 : 1-(2’-thienyl)-butan-l-ol, whioh gave ( —)-3- 
dimethylamimo-1 : 1-(2’-thienyl)-but-l-ene on dehy- 
dration. 


In & reoenb communication, Bick! has advanced 
evidence from which he concludes that morphine 18 
configurationally related to 1-(+)-alanme. His 

relates the two substances via apomorphme 

on the validity of a 
tion first employed by 
Letthe''. Kore ra bp aint aa eee ce 
of bases possessing analogous asymmetric centres and 
of like oonflguration are displaced in the same 
direction when examined in & series of solvents of 
Increasing polarity. 

Because the validity of Leithe’s method has not 
been rigidly established, we have determined the 
specific rotations, in & series of solvents, of the 
Pici: shown in Table 1. The configurations of 

unds are identical and have been etab- 
Wachs above. It is evident that in this 
series no relationship exists between configuration 
and direction of specific rotational change brought 
about by an increase in the polarity of the solvent. 

We are therefore of the opinion that the method 
used by Biok to establish the relationship of mo 


and & to the L-amino-acids 18 of doubtful 
value. re, we consider that the 
tional I by Leithe to alkeloids of 


aemgnmenis given 

the landanosine and berberine’type are not conclusive. 

The identical configurations of the analgesically 
active isomers reported in this communication; the 
antagonistic action exhibited by N-allymormorphine 
('Nalorphine') towards morphine and many of the 
synthetic analgesios ; the antagonistic action towards 
morphine shown by (—)-N-allyl-8-hydroxymorph- 
inan but not by the corresponding (+) isomer*; the 
identical configurations of (—)-N-allyl-3-hydroxy- 
morphinan and (—)-8-hydroxy-N-methyl-morphinan® 
(the isomer which is analgesically active whereas the 
(+)-isomer is inactive) give further to the 
statement!’ made some time ago by one of us (A. H. B.) 
that “before lo action can be mediated directly 
or indirectly, ib 18 possible that the stereochemical 
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configuration of the drug must be complementary 
to that of & certain tissue surface or system”. 
The presence of speciflo receptor sites for analgesic 
action is now & probability rather than a possibility. 
Se racic gendered edicta eerie 

structural aspects of analgesics will be published 
elsewhere. 

A. H. Broxerr 

A. F. Casy 


Pharmaceutical Chamical Laboratory, 
School of Pharmacy, 


Chelsea Polytechnio, 
_ London, 8.W.3. 
Feb. 12. 
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of Sulphate labelled with Sulphur-35 in 
the Synthesis of Chondroitin Sulphate of 
the Costa! Cartilage of the Guinea Pig 


the sulphate is mainly moorporated into the chon- 
droitin sulphate of the oartilage*-*. Since the utiliza- 
tion of the sulphate administered in the formation of 
ahondrortin sulphate lends itself to quantitative 
determinations, this was used by us for studying the 
influence of vitamin O on the formation of this 
sulphuric ester in the costal cartilage of the guinea 
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ig. The evidence so far obtained by E the 
logical techniques is not oonolusive. Thus, - 
Hojer*, who was the first to obeerve the atrophy of 
collagen in the cartilage in scurvy, was not able to 
find any difference from the normal im regard to 
chondroitin sulphate by staining the séctions with 
methylene blue. Contrary to the above observation, 
Meyer‘, using basic metachromatic dyes, did not find 
any chondroitin sulphate in the cartilage of acorbutio 
guines pigs. 
Guinee pigs, eight weeks old and weighing 246- 
304 gm., were used in these studies. They were given 
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large of green leafy material for one week 
before the and the georbutio diet! for the 
whole of the t$. In addition, each gumes 


ee eee ee A 
Fresh tap water was also given daily. They were 
weighed once in four days. Twenty-six guinee pigs, 
consisting of equal numbers of males and females, 
were maintained on the scorbutic diet for nineteen 
days, and the typical symptoms of sourvy such as 
cessation of food mtake, loas in weight and the 
tenderness of the joints were noticed. During the 
third week, three males and three females died. 
Twenty-six guinee pigs, consisting of equal numbers 
of males and females, received, m addition to the 
above scorbutic diet, 4 mgm. Lascorbio acid per os 
each day. One guinea pig in the male group was 
found to be sick on the second day of the experiment 
and was discarded. The rest were healthy throughout 
the experimental period and steadily gamed in weight. 
On the nineteenth day of the experiment, the guinea 
pigs, both deficient and normal, were given intra- 
peritoneally 0-02 mo. sodium sulphate-85 in dilute 
aqueous solution per 100 gm. body-weight. After 
the administration of the sulphate, they were main- 
tained for 48 hr. under the dietary conditions de- 
scribed above. At the end of the period they were 
killed, and the costal oertilage was removed. The 


chondroitin sulphate from the cartilage was prepared 


| 
| 
| 
| 





No. 4417 June 26, 1954 
according to the method of Jorpes® as modified by 
Strandberg*.and by Bostrom. 

80 mgm. of chondroitin sulphate was hydrolysed 
with 5 ml. of 6 N hydrochloric acid in a steam-bath 
for 4 hr. The sulphate was precipitated as barium 
sulphate and collected in a tared gooch crucible, 
Ignited and weighed. 20 mgm. of barium 
was suspended in 50 per cent alcohol and collected 
on a filter paper on a perforated aluminium disk. The 
precipitate was washed with absolute &loohol and 
ether, and radioactivity was measured in a Geiger- 
Müller counter with a 2-1-mgm. per sq. om. mice 
end window. After the counts were taken, the samples 
were dried at 105° O. and the weights were checked. 

The results in Fig. 1 show that the sulphate 
administered ia i ted into the ohondroitm 
sulphate of the costal . The utilization of the 
sulphate m the formation of chondroitin sulphate 
was not significantly affected by variations in sex. 
But, however, there is a significant difference between 
normal and deficient guinee pigs in ther utilization 
of the administered sulphate in the formation of 
chondroitin sulphate. The average moorporation in 
the deficient animal was about one-third that of 
the normal. The esterification of the sulphate group 
ee 

disturbances in the cartilage in 


Bourvy. 
We are indebted to Prof. REE E ep i MR 


and for his interest d the course of this mvestiga- 
tion, and also to Prof. Rydin, who offered us 
facilities for conductmg the animal experiments in 
the State lon! Laboratory. 


1949). Dulswhat- 
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1 Bostrom, H., Ark. Kew, 6, 45 (1063). 
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Diffusion of Alkaline Phosphatase to 
Characteristic Intracytoplasmic Sites of 
Activity 

superimposed frozen-dried sections 

of us ines oe the study of diffusion phenomena! 
in the Gomori*-Takamatsu® technique for alkaline 
hatase, ib was observed that faint staining of 

the bruh border regions occurred in the underlying 
Inactive section ip very occasional tubules. This 
result was obtained after moderately prolonged in- 
cubation, even when inactivation of the underlying 
section was effected by heat. The appearances 
suggested that the enzyme itself, enzyme activator 


ion to characteristic positions in 
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Fig. 1. Froren-drled section o 
one minute, incubated at 87° C. 
one hour, washed tn dmtilled 


Peg en 


water and incubated In glyoero- 
te mediam for four hours 


Frozen-dried 5-» sections of rat kidney were de- 
Pe aire in xy cu pepper abd in e alcohol 
or three per oent 
aloohol to water. aa des were E. Rug In 


distilled water at 95°C. for one minute, which was 
shown in the control sections to inactivate the 

completely. They were next moubated at 37°C. ina 
solution containing 0-4 per cent sodium veronal and 
0-4 per cent calcium nitrate to which was added a 
fine mash of fresh rat kidney. This solution had a pH 
(glass electrode measurements) of 8-7 before and 8-5 
after one hour’s incubation. After brief washing in 
distilled water the slides were incubated in the usual 

hate medium, and sites of Ivi 

demonstrated by final precipitation of cobalt sulphide. 
After treatment of the inactivated section for one 
hour in the kidney mash suspension and subsequent 
moubation with substrate for four hours, staining 
was observable m the brush border regions of the 
tubules and in most nuclei throughout the kidney 


(Fig. 1). Shorter times of incubation in the 
two media similar but leas intense 
resulta. transfer oould similarly be effected 


to heat-mactivated frozen-dried sections of rat 
duodenum. 

Bections were also inactivated with 0-26 per cent 
nitric acid, 0-1 N hydrochloric acid, 10 per cent 
&oetio acid and saturated mercuric chloride solutions. 
Substanti similar results were obtained after 
Incubetion with the mash suspension, although the 
nuclear appearances varied with the method of 
inactivation. With mercury-inaotivated sections, 
treatment with a filtrate from a mash suspension 
die d heated to 95° O. for one minute resulted 

d of enzyme activity in characteristic 
filtrate had no effect in restoring enzyme 
pete in heat-inactivated. sections. 


1234 


Similar resulta were obtained with a mash sgus- 
ipa a E E ag adu cee adici ade 
by mercuric chloride; but the nuclear 
fait be n tanpa than di ections treated wi the maak 
suspension in & sodium veronal- ogloium nitrate 
solution. Maah suspended in distilled water had only 
a slight effect on sections Inactivated with 0-25 per 
cent nitric acid, brush borders and occasional 
nuclei being just visible. The fact that heated homo- 
genate wil not reactivate heated sections excludes 
the possibilty that the diffusing substance is phoe- 
phatase activator (unless the latter is heat labile). 

These findings point conclusively to the diffumon 
of alkaline phosphatase to normal as well as to other 
gites in the call. Taken in conjunction with those of 
Gomori‘ and Novikoff*, they suggest that something 
in addition to the enzyme and not calcium ions or 
sodium veronal is necessary to effect such transfer. 
There ig some indication, however, that these latter 
substances may facilitate enzyme diffusion or its 
attachment in the cell. Such findmgs do not detract 
from the usefulneas of the method provided that 


properly deeigned controls are used in any particular 
gtud 


y. 

The demonstration of diffusion of alkalme phos- 
phatase and its attachment to other, as well as to 
characteristic, sites in the oell suggests that erroneous 
conclusions may be drawn from analysis of its activity 
in homogenate fractions. The use of histochemical 
controls thus seems to be easential in such studies. 

I wish to expreas my gratitude to Prof. J. F. 
Danielli for his guidance in this and other studies 
on alkaline phosphatase. 

R. BAgTER* 


Zoology Department, King's College, 
University of London, 
Strand, London, W.O.2. 
Feb. 22. 


* Muffield Foundation Dominion Travelling Fellow in Medictne. 


A Quantitative Method for cre All 
eee appi oa. to Al 


hosphatase 

Ix the dE technique for EE 
alkaline phosphatase, tissue sections are incuba 
in a solution containing & phosphate ester and calorum 
ions. ‘The phosphate ions liberated as & result of 
enzyme activity are precipitated in the section as 
calcium ee whith is made visible by convert- 
ing it bo cobalt sulphide. The cobalt sulphide is dark 
brown and gives only a rough indication of the degree 
of enzyme activity. A quantitative method! has 
recently been developed for measuring the mass of 
substances (other than water; that is, dry mass) 
in oells. It has been shown that the dry mass can 
be determined from measurements of optical path 
difference which can be made with an interferometer 
microscope. This note describes measurements made 
' with this technique of the amounts of calcium 


e deposited as a result of phosphatase 


We have found that the mterferometer- 
method can be used to study the 
Span of possible artefacts due to diffusion of 
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enzyme and diffusion of the calcium phosphate. We 
have also found that mterferometry provides & most 
promising approach to the quantitative determination 
of enzyme activity at sites in cells. 

Previous observations by Moe?! with the Gomori 
Takamatsu technique indicated that after initial pre- 
cipitation large-scale diffusion of calcium phosphate 
may ocour from the sites of precipitation to other 
sites in the section. For example, after about one 
minute’s incubation a heavy deposit of calonmm phos- 
phate was found im the mtestinal brush border. But 
after an hour’s incubation the brush border appeared 
to contain no calcium phosphate, and other previously 
negative sites now became postive. Ruyter? showed 
that these results were open to another interpretation, 
namely, that the calcium PATA ini dae in 
brush borders changes its reactivity can no longer - 
react with the Gomori-Tekamatsu reagents. Observa- 
tions‘ by phase-contrast microscopy confirmed 
Ruyter’s observations that the proceases discovered 
by Moe do not, in fact, involve a diffusion but rather 
a ohange in the physical state of the caloium phos- 
phate. However, unlike the interferometer mioro- 
scope, the phase-contrast microsoope gives only & 
rough indication of the amount of oalarum phosphate. 

In our i ts, frozen-dried 4 sections of 
either rat kidney or duodenum, in absolute 


_aloohol for three minutes, were mounted in water m 


a chamber for continuous observation and measure- 
ment with a Dyson’ interferometer microscope, made 


by Cooke, Troughton and Simms, Ltd., objective 
numerical & 1-3. The optical path difference 
of a site in brush border was first and 


the section then perfused with & solution of pH 0.8 
containing 0:4 cent sodium phosphate, 
0-4 per oent veronal, 0-2 per cent coelorum 
nitrate and 0-04 per cent magnesium chloride. The 
increase in optical path difference due to deposition 
of calcium phosphate was recorded as & function of 
time. Fig. 1 shows resulta obtained with the brush 
border of the rat kidney. The rate of deposition 
is approximately constant for about twenty-five 
minutes and then slowly diminishes with time. The 
calcium phosphate was removed from the section 
with buffered distilled water (pH. 7:0) and the section 
wa ap ah ta a esquina fae eae 
pH 9-3. Measurements at the same aite in the brush 
border showed the same rate of morease of calcium 
phosphate as found originally (Fig. 1). We have 
repeated these experiments six times on a single 
section (total moubetion time, three hours) and have 
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found that the rate of depoertion of calariam phosphate 
is unaltered within the limite of experimental error. 
These results indicate that under these conditions 
the amount of enzyme activity in the brush border 
of rat kidney remains constant. 

In order to find out if caletum phosphate, once 
formed, can diffuse, the section containing calcium 
phosphate was immersed in the moubation solution 
without substrate. After twenty-four hours m this 
solution at pH 9-8 no change in optical path differenoe 
in the brush border, and hence no change in amount 
of calcium phosphate, could be detected. Therefore, 
iuis hao soneit one celum phoen ala anparacie 
does not diffuse once it has been precipitated. 

An important advantage of this technique is that 
the enzyme activity at one atte in one oell oan be 
under various oonditions and 
to see if the enzyme activity 
under the initial conditions remains The 
following factors which affect both the rate of libera- 
tion of phosphate ions and the rate of deposition of 
calcium phosphate are being mvestigated: pH; 
temperature ; type and concentration of substrate ; 
concentrations of ealorum ions, buffers and activators. 
The rate of deposition of calcium phosphate during 
the lmear phase, per untt dry mass of tissue, under 
certain defined conditions of pH, eto., may be used 
as a quantitative measure of enzyme activity. A full 
report of these Investigations will be published elae- 

here 
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This technique oan be used for the cytochemical 
study of any other enzymes which, as a result of 
their activity, produoe a, measurable change in optical 
path difference. 

We wish to thank Prof. J. T. Randall for his 
encouragement and for providing facilities for this 
work, and Dr. L. G. Bell for his guidance m the 
freeze-drying of tissues. Part of the expense of this 
research has been defrayed by a grant from the 
Rockefeller Foundation. 

H. d. Davins 
Medical Research Council 
Biophysics Research Unit, 
Wheatstons Laboratory, 
King’s College, London. 


Department of Zoology, 
King’s College, Landon. 
* Nuffield Foundason Domtnion Traveling Fellow m Medicine. 
"pavia, B a. and Wilkins, M. H. F, 
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Chemical Composition of the Golgi 


In the Exocrine and Endocrine 
Cells iri the Pancreas of the Mouse 


lr has recently been shown that pancreas cells 
(exocrine and endocrine) contain a oenal-like Golgi 
apparatus distinct from all other oell molugmons!. 
Since then I have used various histochemical tests 
to determine the chemical composition of this 
canalicular structure. 


eg Hg dace tie eel Air apti 
contains & lipid capable of reducing silver nitre 
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and oamium tetroxide. In support of this view, I have 
found that when tassue is treated first with 
lipoidal solvents (ether—alcohol, acetone) and then by 
Aoyama’s silver method, there is a total failure to 
impregnate any molusions.. However, the apparatus 
remains unooloured when Baker's! sudan-blaok 
method for lipids is used. The reason for this latter 
result appears to be that the lipid is ‘masked’ in some 
way, for it can be coloured with sudan black if the 
tiague is fixed in Aoyama’s fluid, treated with lj per 
cent silver nitrate for 17 hr., washed and embedded 
in gelatm. In an attempt to determine whether 
this lipid contains & p lipin, I used the acid 
heamatin test exactly as by Baker? and, 
in addition, after the previous use of silver nitrate 
as an ‘unmasking agent’. The full resulta, m both 
CB8C8, ATO 88 pec Golgi apparatus = negative ; 
mitochondria = positive; li 
tive; zymogen granules = 


positive. 

At least two signifloant pointe have emerged from 
the use of the acid hamatm test. First, I have shown 
previously? that sudan black does not colour zymogen 
or islet granules (and only occasionally mitochondria) 
and yet all contain a phospholipm. Therefore a negative 
result with sudan b does not prove the absence 
of oertain lrpide (for example, phospholipins). 
Secondly, the resulta seem to the main con- 
clusion reached by Palade and Claude‘ that the Golgi 
apparatus is an artefact produced by the action of 
classical fhratives (particularly Aoyama’s fluid) on 
naire rich in holipins. My work indicates 

(1) the Golgi & tus does not contain any 
Shen sus and (2) inclusions containing phoepho- 
lipins ( rymogen granules and slet 
granules) are not distorted in any way by the action 
of Aoyame’s fixative. 

Attempts have been made to decide whether the 
Golgi tus contains & protein or & carbohydrate. 
Weigl’ managed to stain bleached Kopsch prepara- 
tions with resorcsin—fuchsin, which usually stains 
protemnaoious connective tissue (see Beker*) How- 
ever, when fresh resorosin-fuchsin, made up from 
Weigl' original formula, was used on bleached 
Aoyama preparations in pancreas cells, there was a 
total failure to colour the apparatus. Miullon’s test 
for protein also gave a negative result. Negative 
results were obtamed for glycogen and mucin (Bauer- 
Feulgen test’) and muco-polysaccharides (Evan's 
blue method used in conjunction with freeze-drying"). 
Nevertheleas, thare is still reason for believing that the 
p nu ul ud 
hydrate, since it is preserved by 

It has often been that vitamin on may 
be associated with the Golgi apparatus (see Bourne"). 
Aoocordingly, Bourne’s teet! for ascorbic acid was used. 
A. negative result was obtainéd m the regions where 
both the Golgi canals and adjacent lipoidal bodies 
occur, namely, mainly in the zone basal to the zymogen 

ea. Thus ib would appear that whereas the 

lgi & tus or lpoidal bodies may CAS ih 
Vitamin C under certain conditions’, the vitamin 
not constitute an esential or permanent pert of 
either organelle. Similarly, it has been suggested 
that alkaline phosphatase might oocur in the Golgi 
apparatus’. Ho , when Gomori’s* method was 
used on pancreas cells, I failed to detect alkaline 
phosphatase in the Golgi zone although a strong 
reaction was obtained in capillaries. 

T am indebted to Dr. A. J. Marshall for his support 
in this work and would like to thank Prof. J. Rotblat, 
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and Miss M. Jeremy for help in various ways. 
Dzwwis Laor 
icu. of Zoology and Comparative Anatomy, 
St. Bartholomew's Medical College, 
London, E.0.1. March 16. 


1 Lacy, D , J. Roy. Altero, Soc. (in the press), 


‘Lacy, D. J. oy Moro. Soo. (tn the 
Oxford, ipft. 


Solubility of Oxygen In Water 
Tua rate at which self-purification oan ooour m 
waters polluted by oxdizable E matter may 
depend largely on the rate at which oxygen from the 
air is dissolved by the water. In natural water the 
rate of solution is inftuenoed by many variable factors ; 
but Adeney and Becker! have stated that for constant 
conditions, and for & uniformly mixed body of water, 
it is proportional to the differance between the con- 
oentration of oxygen in solution and the saturation or 
equilibrium concentration. Unfortunstely, the abso- 
lute saturation values are not known with great 
precision ; indeed, some of the values published by 
several independent investigators differ by as much as 
0-4 part of oxygen per million at temperatures in 
the range 0?—85? O. The most generally accepted 
valuea are, however, those quoted by the American 
Publio Health Association in “Standard Methods for 
Examination of Water and "!; these are 
based on gasometric determmations by O. J. J. Fox’. 
In an investigation to provide information about 
the effect of natural variable factors on surface 
aeration, we have made many measurements of rates 
of aeration of pure water, the concentration of dis- 
solved oxygen being determined by the Winkler‘ 
titration method using an amperometric end-point 
in the final titration of iodine. We have consistently 
found that over a range of temperature 0°—35° C. the 
Adeney and Becker law of seration is not satimfled 
when rates of solution of atmospheric oxygen are 
evaluated from the difference between the accepted 
saturation values and the diasolved oxygen conoentra- 
tion of the solution determined by the Winkler 
method. This discrepancy arises because the accepted. 
saturation values are higher than the values obtained 
. when the concentration of oxygen in water in 
with peepee. oxygen is determined 
This is & matter of some 
importance since ib is the Winkler method which is 
most commonly used for the determination of 
dissolved oxygen and hence of rates of solution both 
in e laboratory and in fleld Investigations. 

ea pas the concentration of oxygen 
in "deis distilled water was either reduced 
or increaged to a value well below or above 
the saturation value at & given temperature; the 
water was then slowly stirred to bring it mto j 

brium with an atmosphere of air which had 
Baturated with water vapour and from which carbon 
dioxide had been removed. Measurements of dissolved 
oxygen. were made at intervals until several successive 
samples, taken over a period of days, gave a constant 
value when oorrected for changes in atmospherio 
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preesure. This value was assumed to be the satura- 
tion concentration at the temperature of the experi- 
ment. The resulta obtamed by this procedure are 
related by the empirical equation C, = 14:16 — 
0-89437' + 0-0077147" — 0-00006467", where C, 
equals saturation concentration in parte of oxygen 
per million and 7 equals temperature in degrees C.. 
The standard error of the curve is 0-05 part of oxygen 
per million. A comparison between these values and 
those determined gasometrically by Fox are shown 
in Fig. 1. It is noteworthy that much better agree- 
ment with Adeney and Beoker's law of aeration ma 

be obtained with these saturation values than wi 
the generally &ooepted ones. Moreover, for the pur- 
pose of determmmg rates of solution in natural 
waters, these saturation values are leas ‘artificial’ 
than the accepted values in that they were obtained 
in waters in equilibrium with atmospheric oxygen 
rather than with pure oxygen in a sealed apparatus. 
It is of interest in this connexion that Holroyd and 
Parker* in their work on the dynamics of aeration 
have reported that they were unable to approach 
the acoepted saturation values, though they attributed 
this to & thermometrio grror. 

The between the saturation values we 
have ob and the standard values has stimulated 
interest in the determination of absolute saturation 
values. A number of gasometric determinations of the 
saturation value of oxygen at 25° C. have been made 
in this laboratory, and the resulta so far obtamed are 
in olose agreement with the value oalculated from 
the above equation at this temperature. These 
investigations are being continued, and a full account 
will be published elsewhere. 

‘ G. A. TRUESDALE 
A. L. Downina 

Water Pollution Research Laboratory, 

Langley Road, Watford, Herts. March 4. 
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Volumetric Method for the Determination 
of Zirconium 


Kons! observed that mandelic acid separates 
zirconium quantitatively from a large number of 
elementa, and its use as a speoiflo reagent for zireonium 
18 being extended in 
ence to the time-honoured of 
separation as phosphate or basio selenite’. a 


series of papers, Klingenberg and his colleagues’ 
have investigated the possibility of using a-hydroxy 
carboxylic acids hs specific reagents for zirconium 
determinations and have shown that & direct weighing 
of p-ahloro- and p-bromo-mandelates of zirconium is 
& satisfactory procedure for the gravimetrio determ- 
ination of the metal. The halo-derivatives of mandelio 
acid exert a large ting effect on the riroonium 
ion and further, the zirconium mandelate, 
these are not water-soluble. Hahn! has further ex- 
plored the use of p-bromo-mandelic acid for the 
determination of the rrroonium — hafnium ratio by a 
computation from the combined weights of the 
p-bromo-mandelate of zirconium and hafnium and the 
weight of the oxides obtained therefrom by ignition. 
Jonokers* has studied the reactivity of groupe in 
relation to ther application to inorganio analysis. 
We have been engaged in a study of the cerimetric 
oxidation of organic acids and have found that 
mandelic acid can be quantitatively oxidized by 
ceric sulphate'*-4 ; the volume of ceric salt consumed 
can. be used as a measure of the mandelic acid content. 
It was also noted that the same reaction oan be ex- 
tended to p-chloro- and p-bromo-mandelic acids. 
In the present investigation we have explored the 
Pae of developing a volumetrio method for the 
oterminstion of xirconium by taking advantage of 
the above reaction.. 
Zirconium tetra p-chloro-mandelate was- pre- 
ipitated from a known volume of the xiroonium 
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ution by following the method of Klmgenberg, 
filtered through a sintered- funnel of medium 
porosity, washed, dried weighed. The halo- 


mandelate was dissolved from the orucible by a hot 
solution of ammonia, the solution acidified and boiled 
for fifteen minutes with a known excess of standard 
oerio sulphate solution. The excess was titrated baok 
with standard ferrous hate solution using ferroin 
as internal indicator. e reaction may be repre- 
sented as follows : 


Zr(Cl.C,H,0H(OH).COO), -+ 8Ce(8O,), > 
Zr(80,), + 4Ce,(80,), + 40L0,H,0HO + 
400, + 2H,80,; 


or 1 gm.mol. of zirconium tetra p-chloro-mandelate 
reacta with 8 gm.mol. of oeric sulphate. Similar 
reactions apply to the riroonium tetra™ p-bromo- 
mandelate, and the same procedure was followed for 
precipitating, dissolving and titrating the xiroonium 
salt. 

In ‘Table 1 are given typical figures obtained on 
2 ml. each of a sulphurio acid solution of zirconium 
oxide. 

It may be seen from the above that the oerimetric 
oxidation method is applicable to the volumetrio 
determination of zirconium, and the results obtained 
are reproducible with & great degree of accuracy. 
The method is being extended to the determination 
of zirconium in ores and steels. It gives promise of 
application to even smaller quantities, and full 
details will be published elsewhere. 
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0 007683 
0 007500 


Gavia 


method) 
Gravimetric wi. of p-ehloro- 


mandela te 
Yolumectrio ( vol. of oerio 


sulphate used for the ehloro- 
mandelate) a 0 007641 
Gravimetric Sida of tbe »- 


0 007582 


0 007614 





Our thanks are due to Dr. R. C. Shah, of the National 
Chemical Laboratory of India, Poons, who supplied 
the halo-mandelic acids, and to Sir K. §. Krishnan, 
director of the National Physical Laboratory of 
India, for his kind interest in the work and his 
permission to publish this communication. 

Mork Ras VERMA 
Sora Dro PAUL 
National Physical Laboratory of India, 
Hillside Road, 


Kumins, O. i., Anal. Chem., 19, 376 (1047). 
G., and Traldi, H, Le Motallurgis, 48, 170 (1050). 
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1, 1579 (1049). 
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= , , $4, 1509 (10949). 
J. J. and Papuod, R. A, Anal. Chem , M, 1861 


* Hahn, E. B., Amal. Chem., 33, 1259 (1051). 

*Jonokers, AL D. H, Ohim. Amal, 39, 207 (1050). Cf. Chem. Abs., 
45, 61 (1951). 
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Structure of Pristimerin 


Bhatnagar and Divekar! deeoribed the isolation of 
an antibiotic, an orange-ooloured pigment which they 
called “pristimerin’, from Pristeumeras indica and P. 
graham (Celastraceas). They found that this com- 
pound is particularly active against the viridans group 
of streptococci. We have been studying the ocon- 
stitution of this complex molecule. * 

Pristàmerin crystallizes in orange needles of noe 
point 218-210? from petroleum ether — benzene. 
the basis of analytical resulte and molecular a 
(429) determined by X-rays (private communication 
from Prof. J. D. Bernal to Col 8. S. Bhatnagar), 
it has been asmgned a molecular formula O,4,H ,, ,,0,. 
The physical and chemical properties and infra-red 
and ultra-violet io evidence show it to be 
& B-quinone deriva t.oontains one methoxy 
group and gives & d Zerewitinoff test for 
active hydrogen. The latter obeervation finds con- 
firmation in the imfra-red absorption spectrum, in 
which the —OH band is absent. Reduotively acetyl- 
ated or methylated pristimerm (melting pointe 246° 
and 186° C. respectively) shows ultra-violet absorption 
suggestive of an acetoxylated or methoxylated benzene 
ring system, thus indicating that pristimerm may be 
& derivative of B-benroquinone and not of naphtha- 
quinone, nor of a quinone containing fused-ring . 
systems of more than two &romatio rings. 

Methylated pristimerin contains three methoxy 

groups and one double bond, and forms 2-4 dinitro- 
phenylhydrazone, showing that the fourth oxygen m 


1238 


the molecule is ketonic in nature. Lithium aluminium 
hydride reduces the orange solution of pristimerm m 
ether to a colourless solution which on acidifloation 
and alpen becomes orange in oolour. Furthermore, 
Had) ounds (melting points 165° O. (deo.) and 
206° C. (de eo.) ) without methoxy group originally 
t Pa the molecule are obtained. The physical 
and chemical properties of theee show that they still 
have B-quinone structure and are keto-enol isomers. 
. Ultra-violet absorption curves of these compounds 
show that the third —CO— group, which is reduced 
to —CHOH— by lithium aluminmmi hydride, is 
probably conjugated with the B-quinone system. The 


fact that pristimerin does not form derivatives with . 


ketonic reagents or orthophenylene diamine and gives 
a Sage aban arid ose cla ene 
tetrachloride suggests that the third keto gro 
sterically hindered and 18 elie m the Pomona 
to the B-quinone group The labile of 
the —OMe group towards li aluminium hydride, 
acids or alkalis indicates its presence in the quinone 
of the molecule, probably in & grouping 
OMe—C=C—O=0. Thus the  chemioal and 
yaioel date so far obtained can well be interpreted 
by the followmg tentative partial structure (I). 
Preliminary selenium dehy tion experiments 
indicate that the molecule may be a steroid or triter- 
penoid. lu view oF thia add Of che tat that tritarbenes 
have been isolated from this species of the plant, 
the partial structure (I) may possibly be further 
elaborated to (IL). 


o O O O 
1+ir 
a : 
C, Has oir 
(D j (5 
Celastrol*?, & quinone isolated from  Celastrus 
scandens L., was sasigned a molecular formula 
Cilt: It appeared more than s coincidence that 
the melting points of pristimerin and the methyl 
ether of celastrol are the same. Ultra-violet absorption 
curves of and oelastrol are very similar, 
and both compounds were isolated from the same 
family of the plant; hence a mixed melüng point 
of pristimerin with methyl oelastrol was taken. No 
n was observed, showing that pristimerin 


depressio 
and methyl celastrol are probably identical. 
BILE acoount of this investigation will be 
ub 


Baa wiacar for suggesting this work and supplying 
pristimerin, 


molecular weight by the X-ray method, to Prof. 
O. Gisvold for sending -a sample of methyl celastrol, 
and to Dr. V. M. Thakore for his collaboration in 
the initial stages of this work. We thank Dr. 
Bholanath for the preliminary experimenta on 
selenium dehydrogenation. 

. A. B. KULEARNI 

R. O. SEAH 


National Chemical Laboratory, 
Poona 8, India. March 8. 
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Half-life of Curium-242 


Tre most recently published value for the half-life 
of curium-242 is that of Hanna, Harvey and Moss’, 
namely, 162-5 + 2 days. This was determmed by 
observing the proportions of &merioium-241 and 
curium-242 in samples of neutron-irradiated amerio- 
ium by pulse analysis methods over periods of up to 
one year. 

Peg tec esu caer t 
direct counting of a-particles from a source of 
curium which had been exhaustively purifled from 
americium by ion-exchange methods. The a-counter 
used was of the low-geometry proportional type! 
designed for high precision and long-term stability’. 
The curium source was on & polished 
platinum disk. It was practically weightless, and 

gave initially about. 2 x 10’ a«a-dismtegrations 
minute. Diino a pard AE about evan months, 
fourteen measurements were made, each to a stat- 
istical accuracy of + 0-1 per cent (that is, at least 
10° counts were recorded). 

It was neceasary to correct for the growth of the 
long-lived a-active daughter, plutonium-288, and 
for this purpose the half-lives of ceurium-242 and 

-288 were taken as 162:5 days and 89 

; but as these corrections amounted. 

cent of the counting-rate in 

lean ae Welly tel ae oer tor 


Wo gebe diro 
unting-rates were fitted by the 


ee teres iodide net endis of the 
form : 
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where C, and QO; are the corrected counting-rates at 
tme 0 and time t respectively, and A ia decay 
constant of curium-242. The deviations of the experi- 
mentel pointe from this straight line were quite 
random and showed no detectable trend with time, 
as would be expected if the sample contained any 
long-lived contaminant (for example, americium-241 
of currum-248), or if the correction for plutonrum-238 
were inacourate. The resulta were consistent with the 
existence of random ‘effects producing & standard 
deviation of + 0-1 per cent in addition to the standard 
deviation of + 0-1 per cant due to oounting statistics. 

The slope of the least squares lme gave a half-life 
value of 162-46 days with & standard deviation of 
+ 0:27 day. 

K. M. QLovaR 
J. MirsrgD 
chemi Division, 
Atomio Energy Research Establishment, 
Harwell, Didcot, Berks. 
zu Feb. 9. 


1 Hanna, G. C., Harvey, B. G. and Moss, X., Phys. Rer., 78, 617 (19050). 
* Hall G. B., and Hurst, E., 4mehyet, 77, 970 (1068). 
* Glover, K. ML, and Hall G. BR, Neturs [173, 091 (1054) j. 


Iw connexion with the work deecribed above, we 
o ER T 
of curium-242 by the entirely independent method 
of calorrmetry. 

A sample of approxima oes of curium-242, 
slightly leas pure than that above, was kindly 
made available to us by Dr. J. Milsted. We have 
determined the total heat output of this sample at 
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intervals over & period of twelve months, using & 
specially designed twin microcalorimeter which gave & 
precision of measurement of approximately + 1-5 
microwatt (+ 0.00088 cal/hr.) The small size of 
the le and consequent very low heat outputs 
(400 uW. at the beginning, falling to 100 „W. at the 
end of the I period) seriously limrt the 
precision attainable in the determination of the half- 
life; but the results appear to be sufficiently precise 
to confirm the value already published. 

After correctmg for the plutonium-238 daughter 
produced on deo&y, and' for a small amount of a 
long-lived contaminant, we have computed the half- 
life from each pair of our resulta, using the formula : 


E 0-693; 
2:808 (logi, A: — logi, A) ' 
t being the time interval in days and A; and A, the 


heat outputs corresponding to times i and rero 
respectively. i 


Tula 


The mean value obtained is 163-0 days with a 


standard deviation of + 1:8 days. A detailed account 
of this work is to be published elsewhere. 
W. P. Horonmweo 
A. G. Wnurra 
Atomic Energy Research Establiahment, 
Harwell, Didoot, Berks. 
Feb. 4. 


Speed of Circulation in Droplets 


Tum initiation of aroulation in the form of vortex 
rings in droplets in motion in another liquid has been 
shown to on such physical properties as the 
viscosity of both the liquid in the droplet and of 
is now being made to 
ion inside such liquid 
droplets m relation to their speed of fall or rise under 
varying conditions. 

In preliminary experiments, dropleta of redistilled 


pho hed using & 16-mm. ciné camera to give 
& aay pale of 1/8, and the camera table was 


counterbalanced by a weight and pulley system so 
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Os 
DI&TAMCE ALOMG MAJOR AXIE = 
(DROPLET MAJOR AX!S-O ) 


Fig. 2 


that with judicious hand preasure the path of the 
droplet could be followed. High-powered side-lighting 
was used, and the amount of aluminium in the dis- 
persed phase was such that, with a camera speed of 
64 frames per sec., dark streaks were recorded on the- 
film by reflexion from the individual particles. <A 
series of frames showing the fall of a droplet were 
enlarged by projection and, with each image of the 
droplet ocoupying the same position on the screen, 
successive streaks made by the same particle 
were plotted to trace the streamlines of circulation 
(Fig. 1). 

From the length of the streaks and the frame-speed 
of the camera, the velocities along each streamline 
were obtained. After allowing for refraction af the 
interface by geometrical construction, these velocities 
were plotted against the distance from the centre of 
the droplet to the intersection of the streamline and 
the major axis. 

The envelope of these pointa representa the velocity 
distribution im the vertical plane through the centre 
of the drop icular to the optical axis, and its 

gives highest circulation velocity. (Pomts 
low this envelope represent motion in other vertical 
planes, Fig. 2.) 

For a droplet of major and minor axes equal to 

0-59 om. and 0-47 am. respectively, this velocity was 
found to be 7-3 am./saec. compared with a fall velocity 
of 13-4 am./seo. For a spherical droplet the maximum 
possible circulation velocity is to 1-5 times the 
velocity of fall, so that it can inferred that the 
circulation in this particular droplet is about 30 per 
oent of its maximum possible value. 
- The velocity of circulation decreased during fall ; 
but as no attempt was made to elimmate injection 
effects due to the nozzle, it is not yet clear whether 
this was due to a change in the interfacial properties 
or not. 

During the analysis there is a difficulty in accurately 
Ineasuring the velocities, ially of partioles at 
‘apperent’ distances from centre rester than 
liquids of the same refractive index in order to obtain 
the circulation velocity distribution more accurately, 
particularly nearer the surface of the droplet. It 
may then be poasible to show how the relative rate 
of oireulation varies with the physical properties of 
the system, and hence throw more light on the 
phenomens influencing the mitiation of circulation. 

F. H. Gannm 
A. H. P. SxBLLAND 
P. J. HAvoock 
Department of Chemical I i 
Uni : 


. e. , 
Birmingham 15. 
March 15. 


~ - 


1240 


Infra-Red Dichroism of Nylon.and 
Polyethylene Terephthalate , 


Iw this laboratory we have been studying for some 
time the polarized infra-red spectra of mngle fibres 
and filamente. <A 0:78 N.A. reflecting microscope 
of our own design, used with a Perkm—Himer Model 
12-0 infra-red spectrometer in an arrangement similar 
to that of Blout, Bird and Grey’, has allowed exam- 
ination of specimens as narrow as 20 microns in 
width. Polarized radiation-was obtained with a silver 
specimens’ required for the fundamental region of 


results of particular interest. A summary of dichroic 
ratios observed for a number of sbeorption bands in 
specimens of different (nominal) draw ratio is given 
in Table 1. Eech value represents the average of 
measurements made on 8-15 single filamenta, and 
has been corrected for scattering losses, but not for 
the effect of beam con in the reflecting 
microscope. We have found the latter correction 
is small, and does not alter the resulta. It was 
also established that no appreciable double orientation 


was present in the specimens. 
. Table 1. 


DIOHROIO RATIO (stg) 





It is seen that the four nylon &beorption bands 
exhibit parallel dichroism at the lower draw ratios, 
and change over to perpendicular dichroiam as the 
drawi ^ ^Hiü Qus Jiou] 

dishroii hae besa observed foc théso banda i highly 
oriented fllms**. The 8,810 am.-! N—H stretohing 
vibration and the two methylene stretching motions 
at 2,930 and 2,860 am.-1 change diohroiam in unison, 
as would be expected since the oorreeponding 
trensition moments are all cular to the 
chain axes. The 8,075 om. the assignment 
of which is still in doubt, exhibita greater extremes 
in dichroic ratio, and from parallel to 
perpendicular character at an earlier stage. At draw 
ratios of 1 and 2 there is evidence that the extent 
of parallel dichroism for the 3,075 om. band may 
be affected by the degree to which the filamenta are 
flattened prior to infra-red examination‘. This effect 
has not been observed for the other three bands of 


“nylon 66. 


“We have observed that the change in dichroic 


EN 


character at about draw ratio 2-02 is quite general 


throughout the spectrum of polyethylene terephthal- 
ate. In addition to the 1,021 and 975 om. bands, 
at least six other bands in the region 1,500—700 cm.’ 
reverse their initial dichroism as a result of drawing. 
The dichroism of the highly drawn filaments agrees 
in general with the resulta of Miller and Willis. 
In the nominally undrawn condition (draw ratio 1), 
dichroism was found to be present in the polyethylene 
terephthalate, and to e& leaser extent in the nylon, 
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even though the undrawn. flamenta of both showed. 


. very low birefringence. The X-ray patterns of.un-: 


drawn *nylon indigated an unoriented, : 
structure; on drawing,.orientation' was induced but 
with little change in ‘crystallinity. The polyethylene 
terephthalate, inrtially amorphous, developed orystal- 
lmity on drawing, most markedly between drày ratios 
2-99-and 8-99, where an inflexion in its birefri 
curve appeared. In neither material, however, did 
X-ray patterns or birefrmgence-medsuremdnts give _ 
evidence of a major reversal of  ahain orientation . 
which the infra-red result alone might imply, 
These results indicate that measurements of mfra- 
red dithroism of flbre& may reveal chain orientation 
which is not detected by the usual X-ray and optical 
techniques. Holmes e£ al.* have reported that the 
amorphous regions in stretched polyethylene film are 
oriented at nearly right angles to -the i 
regions. It is possible that in pootly ‘griented fibre 
i the amorphous regions h&ve'& chain 


. orientation quite different from that attained in the 


fully drawn, crystalline material, and that at the - 
lower extensions the orientation of the: amorphous 
regions largely determines the mfra-réd - dichroism. 
Keller’s recent suggestion’ of helical structures in 
synthetic polymers offers another very attractive 
explanation of some of these resulte, and is being 
investigated further. 7 i . 
; RICHARD G. Quvyxw 

RrcHARD STHELH 

Textile Research Institute, 
Prinoeton, New Jersey. Fèb. 6..., 
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a H. J., HiHot, A. and Temple, R. B., Proc. Roy. Soe, A, 
196, (1049). 

® Bamford, O. HL, & al, Proe. Roy. Soo, B, 141, 49 (1955). 

* Qarod, G., and Dusenbury, J. H. (private communication ; Textile 
BReseareb Inet tute). 

s Miller, R. G. J., and Willis, HL A., Trans. Ferad. 

* Holmes, D. B, æ al., 171, 1104 (1953). 5 

' Keller, A, J. Polymer Soi, 11, 567 (1068). — " 


Soc., 49, 438 (1058). 


Rotational Analysis of the Columbium 
| Oxide Bands ` ` 

IN a previous communicatian!, ‘the rotational 
constants determined for the ‘ground and excited 
states of the columbium oxide, molecùle have been 
as derived from the rotatjonal ig of 
the three bands X 4,510 (1,0) 4,689:(0,0) and à 4,015 
(0,1). Due to an error, srhich;/*has unfortunately 
crept in, in the calculation of the r, values, it has 
ginoe been found neceasary to revise the analysis and 
to redetermine the constants. This work has been 
carried out. The two R and the two P branches 
and the K-numbering have bear: confirmed from the 
combination relationships.' j: The- revised rotational 

constants are: g : 


Bo = 0 8447 om”? - Be = 0:8776 om? 
FB’, = 0 3420 BY, = 08746 ,, 
B's 0 8461 B. —03791 ,, 
aa 0-0027 ,, a's = 00080  ,. 
Ve 80 852 x 10-** gm. cm." Ie = 78:814 x 10^ gm. cm! 


= 1880 A. ` 
The D-vahies are of the order of 10-' om.~. 
` Full details of this analysis will be published else- 


K. SURYANARAYANA Rao 
Andhra University, 
Waltar. Feb.17. 
1 Bao, K. B., Nature, 170, 670 (1052). 
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Direct Measurement of Intensity 
- ` Distributions in Star Images 


MEASUREMBNTS of the distribution of light intensity 
in the images of a star, formed by lenses, may be 
madé with photomultiplier techniques. The experi- 
mental evidence so provided is of immediate application 
to the theory of the resolution of optical instruments, 
permitting confirmation of rigorous calculations, for 
example, those of -Arry! for the aberration-free axial 
case, of Martin! for the axial case with aberration 
: and of-Hopkins! for the general case at a ition 
in the fleld of a system with aberrations. other 
use for these measurements is in checking the accuracy 
of approximate methods of image calculatian‘. 
Apparatus based on photomultipliers has generally 


3 











perture to measure the proportion of the total 
energy whioh falls within a chosen diameter of the 
i . The measurements made by these means 

to be converted by the appropriate mathematical 


; ity distribution measuremen 
are evidently desirable ided the experimental 
difficulties of image location and low light level can 
be overcome. 

An experimental arrangement has bean developed 
for use with photographic lenses, having a ‘point’ 
probe which is small compared with the star mage 
end which may be translated through sufficiently 
emall distances to enable the image to be charted ; 
facility is also provided for the location of the image. 
The photoelectric response of the multiplier has been 
found to be sufficient for this purpose, even at moder- 
ate dynode voltages, when using & condensed high- 
pressure mercury source. The experimental equip- 
ment is represented in Fig. 1 and comprises an 
artificial star, formed by the pinhole S and collimator 
CO, & test lens L which forms an image of the star 
in the working plane of the microscope objective O 
and the photocell aperture A defining the region of 
the star image from which energy will be received. 
lo the microscope is added a side-tube contaming 
a monitor system ; & thin (unsilvered) glass plate M 
and eyepiece E, which is set for line and made par- 
focal with the primary system by a subsidiary optical 
technique. The fleld of the eyepiece EZ is provided 
with & grid graticule so that co-ordmates of the 
position of the image of A in the working plane of O 
and also co-ordinates of the position of the star image 
are readily specified. Thus the star image is located. 
The image scan is accomplished by moving the object 
pinhole S through a small distance across axis, using 
the optical reduction of the collimator and test lens 
system to provide the very small image displacement 
required. The probe diameter is taken to be'the re- 
duced diameter of aperture A in the working plane, 





Fig i. Fhe QD Ce pe comming pmbole g lhin- 
ted collimator lens C, test Microscope 
piece O dee p i eea idi at i ee 
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and without difficulty this may be made less than 
1/30 of the diameter of the star image formed by a 
photographic lens of moderate or large focal length. 
Preliminary work with this apparatus has given 
satisfactory results for a telephoto lens of 36 in. 
focal length and aperture f/0-3. Star mages are 
commonly of the order of 0-0015 in. diameter in 
sugh oases; accordingly the probe diameter 
made approximately 0:00005 in. by using an 
objective of 8 mm. focal length, the aperture A 
having & diameter of about 0:001 in. The object 
pinhole was moved through a distance of the order 
of 0-005 in. in the focal plane of a collimator of 34 times 
the focal length of the test lens. In Fig. 2 the image 
cross-sections are shown for a series of transverse 
planes in the neighbourhood of focus. Intensity is 
shown in arbitrary units vertically and lateral dis- 
placement is shown m intervals of 0-002 in. Tho 
traces are shown for planes displaced at equal inter- 
vals of 0:0135 in. along a thisd axis through the origin. 
These curves present a self-consistent model in agree- 
ment with standard resulte for a lens with a able 
under-oorreoted spherical aberration!* and which con- 
forms with the general pattern of distributions 
calculated for other lenses of the same focal length‘. 
In the plane of best instrumental focus, at 0-027 in. 
along axis from the origin, the central maximum has 
& half-width of 0-0018 in. and the first ring has a 
radius of 0-011 in., & comparatively large value. 
There is also a weak second ring at approximately 
twice the radius of the first ring. This ring structure 
panto be detected wisualig an tlie pereral faro eae 
rounding the image core, as the variations in intensity 


^ 
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are samall, and the photoelectric 
technique seems preferable in such 
& case. Detailed developments in 
the apparatus are needed before 
trying to oorrelate experimental 
and theoretical resulta with the 
precision, desired. At present the 
reproducibility of resulta ıs only 
5 per cent, largely because of 
source fluctuations, the apparatus 
is inflexible and the taking of readings 1s tedious. 
The work, nevertheless, shows that a useful tech- 
nique. for direct intensity distribution measurements 
may be devel on this principle, and it is hoped 
that the specification of lens performance may be 
freed from the restrictions imposed by the present 
need to depend on photographic recording. A 
particular application hea in the determination of 
the significance of the width of the central part of 
the image. 


Acknowledgment is due to the Chief Sotentist, 
Ministry of Supply, for permission to publish this 
communication. 

J. M. NAISH 
. P. G. JONES 
Royal Aircraft Establishment, 
Farnborough. 
March 4. 
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en Uptake and Carbon Dioxide 
volution of Heat-sterilized Soil 


Iw a study of the respiration of soils at tempera- 
tures ranging from 10° to 70? O., it was found that 
oxygen uptake and oarbon dioxide evolution ın- 
creased with increasing temperature above 50° 0.1. 
The decline in plate counta at the higher tempera- 
tures indicated a gas exchange due to heat-stable 
enzymes or chemical oxidation and decarboxylation. 

An investigation was then made on the gas ex- 
change of soils subjected to various heat-sterilization 
treatments (Table 1). 

These results show that the oxygen uptake 
increases with increasing severity of heat treatment. 
This that the effect of heating is to expose 
oxidizable groups in the soil either by direct re- 


Table 1. Hrrsct or Haat TRAATXEN* OX GAB HYOHANGE OF BOIL, 
] (uLigm oven-dry soll/hr. at 30° 0.) 
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' Table $8. Gas HXOMANGE at 80° O. oF AUTOCLAVED BOIL AT VARIOUE 
AFTER 
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duction or by the disruption of some fractions of: 
the organic matter. The evolution of carbon dioxide: 
from heated soils at 80°C. was low in comparison 
with oxygen uptake, but other work! has shown that 
the ratio of carbon dioxide to oxygen m autoclaved 
soils increases as the temperature at which reepirg&tior; 
is being studied is moreased. 

The narrow carbon diomde/oxygen ratio, the non. 
inhibition by microbial and respiratory inhibitore 
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Ttme after autoclaving (15 ]b./sq. In. for 1 hr.) 
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The gas 
olaving 18 probably indicative of the chemical oxidg- 
' tion which occurs in soils at normal temperatures. | 
This oxidation, while not significant in comparison 
with microbial respiration at normal temperatures, 


increases with 1 
inland Australian soils, where tures of 47°— 
50° C. oocur at one inch depth for several hours per 
day during summer months!. the chemical oxidation 
could be a significant factor in the decline in organic 
matter. 
J. 8. BUNT 
Australian National Antarctic Research Expedition, 
187 Collms Street, 


Melbourne. 
A. D. ROVIRA 
Agricultural Microbiological Laboratories, 
Faculty of Agriculture, 
University of Sydney. 
Feb. 10. 
1 Bunt, J R., and Rovira, A. D., J. SoG Sei. (In the press). 
! West, H B., Aux. J. Sot. Res, A, Phys. Soi., 5, 303 (1952). 


Rosette Disease of Groundnuts 


RosmrrA disease of groundnuts annually causes 
great losses in many perte of Africa, and the degree 
of loes varies considerably. The disease is present, 
in the three areas farmed by the Overseas Food, 
Corporation in Tanganyika. At Kongwa im the 
Central Province loases are negligible, at Nachingwea - 
in the Southern Province serious, while at Urambo, 
in the Western Province they have been so great 
that groundnuts are no longer grown. 

The vector of the disease is Aphis oracoscora Kooh., 
In natural bush the vector has been found on about 
twenty plant species, mostly Leguminosae, at 
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different times of the year. None of these has yet 
been proved to be & host of the virus!. The principal 
variety of groundnut grown by the Corporation, 
Natal Common, is a short-season. type, the seed of 
which is able to germinate when the plant 1 mature. 
Under suitable conditions of soil moisture volunteer 
lante from seed left in the ground at harvest provide 
pe plente during the dry season for the veotor and 
Iso the virus. Thus both vector and virus can 
EF ive until the early rains fall and new volunteers 
teni which soon become infected and are a source 
of virus for the new : 
. The negligible incidence of the disease at K 
8 probably due to low ramfall, which Se Hs 
hinges by harvest time, so that soil conditions are 

t favourable for the germination of seed left in 

he ground. The few that do germinate usually die 
‘afore the onset of the next rains. At Nachingwee 
nd Urambo conditions are usually favourable for 
he germination of seed left in the ground and large 
ur ds of volunteers appear, a high proportion of 
vhich survive through the dry season, carrying both 
he virus and its vector. Attempts at eradication of 
olunteers durmg the dry season by ploughing or 
‘jscing have not proved satisfactory; on some soil 
ypes the soil is so hard that the blades do not 
penetrate sufficiently to give & good kill. Several 
yperations would prove too costly. 

Recent work at Nachingwea has revealed several 
oromiaimng lines of control. The 10 Insecticide 
'Sohredan' used as a seed dressing has given complete 

- xontrol of aphids-for the first three weeks in the life 
of the plant and also reduced the initial incidence 
of the disease, presumably by killing incoming in- 
fective winged aphids before they could infect several 


* planta. 


4 


y 


In a variety trial in 1951, Mwitunde appeared to 
show some resistance. In a similar trial in 1952 two 
strains of this variety showed considerably less 
disease than the other twenty-three varieties and 
pees the highest yields. A small area planted with 
these two strains for selection purposes showed only 


Ja few plante infected, while an adjacent area planted 


r 
| 


with other varieties was badly infected. Mwitunde 
seed was planted in a recently sown fleld of Natal 
Common. The: resulting planta and some Natal 
Common plants were infested with infective aphids 
nine days after emergence. Two weeks later, the per- 
centage of Mwitunde planta free from aphids, 34 per 
cent, was signi y higher than that for Natal 
Common, 14 per cent. The of infective aphids 
was measured by the n r of Natal Common 


i ee adjacent to the test planta that showed rosette. 


spread from Natal Common was nearly six 
times higher than that from Mwitunde, the difference 


' being highly significant. 
The mechanism 


of this resistance has been in- 


. vestigated. Testa showed that when infested experi- 


k 


mentally with infective aphids, Mwitunde was in- 
teoted to the same extent as other varieties. Thus it 


-appeared that ite resistance was due to some difference 


- 


in the behaviour of the vector on it. Field studiea 
d laboratory testa showed that A. oracoseora had 
marked preference for other varieties over Mwit- 

e. In a series of experiments the rate of repro- 
uction of the aphid on Mwitunde was highly aig- 
ificantly leas than on Natal Common, being approx- 
ed only one-third. An explanation can now be 
bie for the higher percentage of uninfested planta 
f Mwitunde as compared with Natal Common. 
Coccinellid and syrphid predators, which are numerous 
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locally, were able to exterminate a higher percentage 
of colonies on Mwitunde because of them lower rate 
of increase. This resistance factor is only of value 
In areas where a suitably high predator population 
oocuras, since although the rate of reproduction is 
comparatively low on Mwitamde, it is sufficiently 
rapid to cause loss of crop unleas predators are 
present. 

The more rapid extermination of colonies on 
Mwitunde only partly explains the lesser spread of 
disease on this variety. Tests of the percentages of 
S decns able to transmit rosette when reared on 

witunde and Natal Common showed great variation 
m the degree of infectivity; but it was always lower 
on Mwitunde. 

Percentage of infective 
Natal Oommon 
31 


6 
51 
35 


Miwitunde. 


occ oo 
yyy 
EEE 
ocoo 
2282 


The fourth experiment was designed to teat 
differences in the infectivity of aphids from-different 
plants as well as between varieties. There were 
highly significant differences between planta for both 
varieties, the range for Natal Common being 8-71 per 
cent, and for Mwitunde 0-32 per oent, suggesting 
that this resistance factor might be present to some 
degree even in such a uniform variety as Natal 
Common. 

A thitd factor is being studied. In two instances 
where Mwitunde was so badly roeetted that plough- 
ing in was oonsidered, the yield proved to be 660 
and 710 Ib. of pods per &cre compered with 1,040 Ib. 
for & fleld much leas severely roeetted. This suggests 
that the variety may have some tolerance to the virus. 

Mwitunde a further valuable character- 
istic, that of seed dormancy. The seed does not 
germinate until about ten weeks after the crop has 
reached maturity. By the time thus dormant period 
has passed, the soil has dried considerably and only 
an occasional seed germinates. Thus there 1 an 
effective break in the carry-over of virus and vector 
from one orop to the next. 

Mwitunde is a very mixed variety, showing great 
variation in size of plant, in habit, from prostrate to 
erect, and in pod and kernel characters. Thus the 
possibility of selecting & strain showing high yielding 
capacity together with a fleld resistance to rosette 
greater than that shown by the variety as at present 


constituted appears promising. 


Overseas Food Corporation, 
Nachingwea, 
Tanganyika Territory. 
Feb. 19. . 
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A. C. Evans 


Life-history of Porphyra 


IN & recent publication!, Kurogi reporte the exist- 
ence of a Conchocelis-phase in the life-history of four 
Japanese species of Porphyra. He confirms my 
observations on the mation of the spores 
liberated from thalli of P. umbilicalts v. lacintata as 
first reported in Nature! and described more fully in 
& recent publication®?. Thus, the existence of a 
CGonchocelts-phase in the life-history of species of 
Porphyra appears general. It also appears that the 
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Oonchocelis-phases of various species of Porphyra are 
very similar. As might be the Conchoocelta- 
phase of Bangia‘, a description of which 1s being 
prepared for publication, shows slight drfferenoee. 

Fertile oell-rowB develop.on the Conohocelis-phaase 
in abundance and the next step in the elucidation 
of the life-history consista in showing how these 
spores are liberated and into what of thallus 
they develop. Kurogi! shows they are ted mto 
the culture solution in great profusion’, thus oon- 
firmmg my view and not that held by earlier m- 
veatigatorB* who they were: liberated 
laterally from each into the shell. Kurogi 
observed and figures the very early stages in the 
germination of these spores m all four species, P. 
tenera Kjellm., P. euborbiculata Kjellm., P. umbi- 
ioalis (L.) J.Ag. prow. and P. pessudolnearis Ueda. 
The method of germination of these spores is quite 
different from those which give rise to the Conchooelss- 
phase and consists (excepting those of P. umbilicalis, 
prox.) of a very short row of quadrate oells. The oell 
contents are not indicated. Those of P. wumbitoalt 
proz. show longitudinal division in the apical oell 
at & very early stage and they soon become obovate. 
None of the germlings figured has more than fifteen 
cells, the majority fewer. Korugi concludes that the 
spores liberated from the Conchooelts-phase “‘germ- 
inated into such a bud of the leafy thaltus of Porphyra 
as 18 found in the sea and they did not penetrate 
again into the shells”. 

If, in fact, theee I had been grown on 
and had developed into the leafy Porphyra thallus, 
ib would appear that either the life-histories of 
different species of Porphyra may be variations of 4 
basic type, or that the life-history of a given species 
may not always -follow the same course. For one 
thing, the ocourrence of ‘plantlets’ of considerable 
size and vigour, with every character of an inde- 
pendent phase, has been demonstrated already in 
the hfe-history of P. umbilicalss v. laciniaia®*. More- 
over, a further experiment I have carried out has 
demonstrated that sterile shells introduced into 4 





1. 8tenle shall suspended in culture vessel containing shells 
' with the Conchocet{e-phase_of Porphyra vmbiharhe v. 
phed Apnl 20, 1953. 


Note the numerous areas of ‘Infection’ by now clearly 
visible. The dark linear areas in the flu at the odgs of the 
shell are mostly due to diatoms. at. dxe 
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culture vessel containing shells ‘infected’ with the! 
Conchocelts-phase of this species themselves becom Í 
‘infected’ with the Conohooelís. The first sterile ashel | 
to be introduced were in contact with the ‘mfecte : 
ones; but subsequent sterile shells were su li 
by means of nylon thread, in such a way that they}. 
touched neither the vessel nor the ‘infected’ sh 
Stil they became ‘infected’ with COonchocelis. 
some cases the pomts of ‘infection’ were v | 
numerous, a8 in the shell figured (Fig. 1). This shell 
was introduced into the culture vessel on February 27; 
1953, and photographed on April 20, 1953. i 
culture used had been started m mid-November 195 
Similar experiments wıth the same results have 
carried out with the Oonchocels-phase of B 
ea from Naples. It is clearly 
to establish the method by which the spread of 
Conchocelis-phase from one shell to another has à 
place, whether by vegetative filaments or spores, and; 
if spores, whether there are two types of spores formed : 
88 appears le on the basis of Kurogi’s observa 
tions and now reported. [ 
Tt is certain that there is still much to“be learn! 
about the life-history of Porphyra. d 


t 
1 


KATHLEEN M. Drew - 
Department of Cryptogamic Botany, 
University of Manchester. | 


June 4. 
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A Rare Fungus in Surrey , | 


Ox October 24, 1058, I was fortunate in collecting! 
roa ud do Sees O A ee ee 
(Dicks) Pers. The locality was Drud's Grove, 
Boxhill, and ıt was growing at the base of one of 
the large old yew trees which are a feature of that 
particular area. The specimen was rather small 
(9 om. tall), as most records mention about one foot 
in height. Very few specimens have been recorded 
since it was first descrbed by Thomas Woodward 
in 1784. f ` 

Dr. J. Ramsbottom, who deals extensively with 
this species in his recent book ‘Mushrooms and 
Toedstools”, remarks that it is surprising that it is 
known with certainty elsewhere only from one locality 
in France and one, or perhaps two, in Italy. Incident- 
ally, he also states that the last British record was 
from Temple Guiting, Gloucestershire, in 1915; but 
it now ires that an example was found &t the 
base of an elm trunk (m a hedgerow) at Callow Hill, 
near Virginia Water, Surrey, by Miss Notley on 
November 1, 1944, and is now at the Royal Holloway 
College. ` ! 

My Boxhil specimen has been handed over to 
Mr. J. T. Palmer, who has kindly undertaken a 
revision of the British Gasteromycetes on behalf of 
the British Mycological Society. 

W. J. FrswIGAN 

87 Wickham Avenue, 

Cheam, Surrey. 
March 8. i 
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THE B.T.L. HUMIDITY — 
-OVEN (MARK Il) 


The B.T.L. Humidity Conditioning 
yen is constructed of welded angle iron 
aich forms the framework for the copper 
her casing and solacite panels of the outer 
ing. The outer door is suitably lagged 
d the glass inner door is sealed with rub- 
r beading. The oven is fitted with runners 
accommodate removable shelves for test 
mples. Trays for drying agents or water 
ay be placed on the floor of the oven. . 
is drawn over the trays and distributed . 
aly round the oven by a centrifugal fan 
g at 3000 r.p.m. "Adjustable air 


EÉmperature control is effected by a four 
sition switch working in conjunction 
ME 

w-point thrmble fitted to the outside, 
& wet and dry bulb hygrometer fitted to 
p inside can be provided as an accessory 


the measurement of humidity. AVAILABLE FROM STOCK 


imum relative humidity using water B 
p% (approx) at 85°—90° C. : using normal PRICES FROM £185 EX WORKS 
ying agents 2% (approx) at 90°C. 10% = 
ox) at 25°C. Minimum working tem- 





ature is ambient + 6°C. Voltage ranges 
200/220y and 230/250v AC. only. 7 Full information is provided in Technical Leaflet T.34 
available on request. 
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For all spectrometric work, absorptio: 
oremission,the reversionmethod give 
the most accurate results. Reading 
can be obtained to an accuracy of [AL 





and monocular microscopes 


dilustrated leget on request 
C. BAKER ‘of Holborn LTD. 
METRON ‘WORKS, PURLEY WAY,- 


CROYDON, SURREY (CROydon 6644) 
London Showrooms: 244 High Holborn, W.C.1 


“INTERVAL 
TIMERS ` 


[5 


Full particulars forwarded o on application. 


R. & J. BECK LTD., 69 Mortimer SL, LONDON, W. 











FOR ALL PURPOSES WHERE ACCURATE TIMING 
OPERATIONS ARE NECESSARY IN RESEARCH, 
INDUSTRIAL & EDUCATIONAL LABORATORIES. 


SPECIFICATION 


The movement employed is manu- ag 3 ; 
" ioy iai tid eia We can now deliver from stook. Cat. No. NT.6240 


Switzerland, It has*cut gears, beats i 
quarter seconds and is precisely of the HAND STOP WATCH, 1/5 second timer with 7 jewelled 


same quality and high standard as the Swiss movement in polished nickelled case; fitted with start. 
pre-war Swiss type movements, Hue Cat. No. NT.6247 
OUR LATEST CATALOGUE 
IS NOW AVAILABLE sciewmine() f (Ans RU MENTS: ` 
^ l ` ab Ee 
Wa G. PYE & CO.'LTD;,; GRANTA WORKS, CAMBRIDGE 
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